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TUBERCULOSIS  PROBLEMS  OF  TO-DAY 
DOCTRINES,  CONDITIONS  AND  NEEDS' 

DAVID  A.  STEWART 
Manitoba  Sanatorium,  Ninette,  Manitoba 

Since  the  Women's  Tuberculosis  Society  was  organized,  away  back 
about  1909  or  1910,  much  water  has  run  under  the  bridges.  The  world 
has  become,  for  better  or  for  worse,  a  new  world.  Old  things  have 
passed  away,  and  all  things  have  become,  or  are  becoming,  new. 

In  the  new  learning  that  has  come,  and  is  coming,  out  of  the  uni- 
versity of  a  world  at  war,  there  is  much  about  disease  and  its  ways 
among  men.  An  old  volume  was  closed  in  August,  1914,  and  a  new 
one  opened;  and  in  that  new  one  there  are  chapters  about  tuberculosis 
which  could  not  have  been  written  in  that  very  old,  ver>'  far  away, 
time  before  the  war. 

Tuberculosis  is  an  old  disease — as  old  as  organized  human  society,  as 
old  as  houses  and  villages;  but  our  grandfathers  knew  little  more  about  it 
than  Hippocrates.  Our  fathers  had  a  clearer  light;  and  we  trust  that 
in  our  time,  the  sun  has  really  topped  the  horizon,  begiiming  a  new 
day.  The  real  burst  of  new  light  came  with  the  discovery  of  the  ba- 
cillus. From  that  time  knowledge  has  grown,  not  only  year  by  year, 
but  even  day  by  day. 

About  the  time  this  Society  was  formed,  new  light,  new  interest 
and  a  new  enthusiasm  had  come  to  many  of  us.  The  enthusiasm  may 
have  waned  and  waxed  since  that  time,  but  the  gathering  of  to-day 
still  shows  a  considerable  interest  in  the  problems  surrounding  tuber- 
culosis. The  light  in  which  these  problems  can  be  \iewed  is,  we  think, 
clearer  and  steadier  than  it  was.  In  this  clearer  light  it  may  be  well  to 
state  again  our  doctrines  with  regard  to  tuberculosis,  to  examine  the 
changed  conditions  which  prevail,  and  inquire  into  the  needs  which 
confront  us  in  this  the  first  year  of  peace  and  reconstruction  after  a 
world  war.  We  will  not  find  that  what  we  took  for  truth  was  really 
falsehood;  but  will  find,  rather,  that  the  emphasis  has  shifted,  and  that 
we  ^vill  lay  our  stresses  differently. 

•  An  address  to  the  Antituberctilosis  Society  of  Winnipeg. 
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2  DAVID  A.   STEWART 

In  the  first  place,  doctrines.  One  which  was  out  of  date  even  ten 
years  ago,  but  which  dies  hard,  is  the  doctrine  that  tuberculosis  is 
largely  a  matter  of  heredity.  It  is  true  that,  if  a  fortunate  child  could 
be  consulted  in  the  choice  of  liis  parents,  as  Maeterlinck  suggests  in  his 
latest  play,  he  should  choose  the  perfectly  healthy  rather  than  the  some- 
what tuberculous.  He  would  be  apt  to  get  a  better  physical  backing 
from  a  healthy  than  from  an  unhealthy  parentage.  At  the  same  time 
even  though  born  of  parents  who  are  affected  by  tuberculosis,  he  is 
almost  certain  to  be  born  free  from  actual  disease.  He  may  have  a 
physical  handicap,  but  we  believe  he  has  not  got  tuberculosis.  If,  later, 
he  acquires  the  disease  (and  he  has  special  opportunities  for  so  doing), 
it  is  from  contact,  after  birth,  with  tuberculous  persons,  parents  or 
others.  The  boast  that  "tuberculosis  has  never  been  in  our  family"  is 
good  as  far  as  it  goes,  and  is  in  favor  of  a  rugged  ancestry,  but  gives 
no  guarantee  that  tuberculosis  may  not  appear  in  any  family.  On  the 
other  hand,  a  family  historj'  of  tuberculosis,  while  it  may  mean  an 
inferior  physical  backing,  is  no  decree  of  fate,  and  the  family  record 
may  be  improved  and  even  reversed  by  study  and  care.  WTiere  many 
in  a  family  have  developed  tuberculosis,  heredity  is  by  no  means  proved. 
A  common  parentage  is  just  one  of  many  factors  common  to  the  mem- 
bers of  one  family. 

More  and  more  we  think  of  tuberculosis  as  a  universal  disease;  uni- 
versal not  only  in  the  sense  that  it  is  found  in  all  countries,  among 
aU  classes,  and  under  all  conditions,  but  universal  in  a  wider  sense, 
in  that  it  becomes  implanted  at  some  time  and  to  some  degree  in  prac- 
tically every  indi\idual.  Childhood  is  the  usual  time  for  implantation, 
the  seed  time;  adult  life  is  usually  the  time  of  breakdown,  the  harvest. 
At  the  age  of  lea\-ing  school  there  are  possibly  few  children  who  have 
entirely  escaped  infection  and  latent  disease.  Seven  out  of  ten  thus 
infected  likely  pass  through  life  without  any  iUness  due  to  the  tubercle 
bacillus;  two  maj'  have  more  or  less  trouble,  and  overcome  it  success- 
fully, and  one  may  not  overcome  it.  That  is,  out  of  ten  who  have  early 
infection  which  leaves  latent  tuberculosis,  three  may  later  have  the 
disease  tuberculosis,  and  one  may  die  of  it.  \\Tien  we  hear  of  one  who 
has  developed  active  tuberculous  disease,  we  don't  ask,  "\Miere  did  he 
catch  it?"  but  we  do  ask,  "How  was  his  resistance  lowered  so  that  the 
disease  'got'  him?"  It  is  not  infection,  but  lowered  resistance  and 
breakdown  that  sets  the  date  for  the  onset  of  disease  in  adult  life. 
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Some  Manitoba  farms  have  many  noxious  weeds,  and  some  very 
few.  As  a  rule,  a  good  farmer  has  a  clean  farm,  and  a  careless  farmer 
a  weedy  farm.  Weeds  always  impair  crop  and  sometimes  utterly  de- 
stroy it.  A  good  clean  farm,  if  neglected  for  one  season  only,  left 
untilled  and  unsown,  grows  up  a  mass  of  weeds.  WTiere  did  these 
weeds  come  from?  Were  they  sown  by  the  hand  of  an  enemy?  Were 
they  blown  over  from  the  surrounding  lands?  No;  they  were  in  the 
soil  already,  seeded  there,  rooted  there,  waiting  only  an  opportunity  to 
grow,  and  that  opportunity  the  careless  farmer  gave  them.  The  weeds 
were  not  planted  during  the  year  of  neglect;  they  were  latent  in  the 
soil,  ready  to  find  their  opportunity  in  any  year  or  any  month  of  neglect. 
There  is  not  a  quarter  section  of  cropped  land  in  the  whole  of  Mani- 
toba which  has  not  latent  seeds  enough  and  roots  enough  of  noxious 
weeds  to  grow  a  veritable  jungle  of  weeds  if  the  farm  be  neglected. 

Tuberculosis  is  a  human  noxious  weed  lying  latent  in  practically  all 
human  soils,  finding  its  opportunity  for  growth  in  some  bit  of  bad 
human  husbandry,  some  over-strain,  some  over-fatigue,  some  dissipa- 
tion, some  neglect,  some  lowering  of  \itality  through  illness.  When 
one  presents  himself  with  signs  of  tuberculosis,  we  do  not  trouble  to 
inquire  about  infection.  We  inquire  as  to  the  particular  kind  of  bad 
farming,  the  particular  cause  of  breakdown. 

What  our  beliefs  are  is  a  matter  of  great  consequence,  for  accord- 
ing to  our  beliefs  our  acts  will  be.  If  one  believes  that  sow  thistle  or 
tumbling  mustard  is  destined,  in  spite  of  all  efforts,  to  destroy  a  certain 
crop;  or  that  tuberculosis,  ha\ing  been  in  the  family  in  a  past  gener- 
action,  is  inevitable  in  this  generation,  as  the  family  ghost  or  the  family 
features,  there  is  not  much  to  do  about  it.     Kismet — it  is  decreed. 

If  one  believes  his  own  farming  faultless,  but  that  all  weeds  come 
from  his  neighbors;  or  that  he  alone  is  free  from  tuberculous  infection 
and  all  other  people  are  a  menace  to  him,  he  is  going  to  be  a  very  un- 
comfortable person,  and  a  very  irritating  and  unfriendly  neighbor. 
One  of  the  most  uncomfortable  phobias  is  the  unreasoning  and  unrea- 
sonable fear  of  becoming  infected  by  tuberculosis. 

But  when  one  believes  that  tuberculosis  is  an  almost  universal  in- 
fection, an  almost  universal  latent  condition,  though  by  no  means  a 
universal  disease,'  that  the  latent  condition  becomes  disease,  not  by 
accident,  but  by  living  and  working  under  improper  conditions,  or  in 
improper  ways;  then  any  anxiety  we  may  have  about  keeping  ourselves, 
or  our  families,  our  kinsfolk  and  acquaintance,  our  community,  our 
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country,  from  the  devastations  of  tuberculosis  will  take  the  practical 
and  useful  form  of  impro\ing  home,  shop  and  community  conditions 
and  personal  and  community  habits,  in  order  to  lessen  the  ravages  of 
tuberculosis.  Rightly  considered,  tuberculosis  is  more  a  social  than  a 
medical  problem;  less  a  disorder  of  the  indi\4dual  than  a  disorder  of  the 
community.  Born  into  the  world  free  from  it,  the  child  acquires  it 
without  his  knowledge  or  ability  to  prevent.  Its  activity  or  inactivity, 
as  the  child  unfolds  into  the  adult,  will  depend  upon  such  things  as  his 
tonsils  and  adenoids,  his  mouth  breathing  or  nose  breathing,  the  venti- 
lation of  his  home  and  shop,  the  size  of  his  house,  his  degree  of  intelli- 
gence, his  education,  his  personal  hygienic  habits,  and  the  hygienic  or 
unhygienic  habits  of  those  with  whom  he  is  associated.  It  will  depend 
upon  his  work,  and  possibly  still  more  upon  his  play,  upon  his  hours  of 
work,  his  hours  of  rest,  his  holidays,  his  recreations,  upon  the  burdens 
he  carries.  It  will  depend  upon  the  epidemics  which  visit  his  commun- 
ity, upon  clean  or  dirty  streets,  well-  or  ill-regulated  public  places,  on 
milk  supply  and  food  regulations,  upon  costs  of  necessaries  of  life,  upon 
war  or  peace,  on  marrying  and  giving  in  marriage:  indeed  on  all  con- 
ditions— hygienic,  social,  personal  and  financial — which  enter  into  his 
life. 

The  death  rate  from  tuberculosis  in  England  rises  and  falls  with  the 
price  of  bread,  a  staple  article  of  diet.  The  death  rate  from  tubercu- 
losis in  families  living  in  one  or  two  rooms  is  twice  as  high  as  in  families 
living  in  five  or  six  rooms.  The  city  of  Liverpool  cleaned  out  a  bad 
tenement  district  many  years  ago  to  stamp  out  typhus  fever,  and  found 
that,  in  the  better  houses  which  replaced  those  destroyed,  the  death 
rate  from  tuberculosis  had  lessened  as  well.  The  water  carriage  of  sew- 
age, and  every  sanitary  reform,  every  improvement  in  living  conditions, 
have  had  a  definite  influence  on  the  tuberculosis  death  rate.  In  Mani- 
toba, the  settlements  in  which  tuberculosis  is  most  prevalent  are  those 
in  which  living  standards  are  lowest,  where  ignorance  is  general,  houses 
small,  sanitary  conditions  bad,  overcrowding  common,  work  hard,  the 
average  of  wealth  low;  old  settlements  of  ignorant  and  unmodern  type; 
foreign  un-Canadian  settlements,  out  of  touch  with  modern  move- 
ments; pioneer  settlements,  in  which  there  is  more  or  less  privation. 
Such  settlements  in  Manitoba  have  a  death  rate — as  shown  by  an  in- 
vestigation made  a  few  years  ago — six  times  the  Manitoba  average. 
On  the  other  hand,  prosperous  settlements,  where  houses  are  good, 
circumstances  easy,  people  intelligent  and  modem-minded,  sanitary  con- 
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ditions  good,  crops  good,  mortgages  few — some  such  settlements  were 
found  to  have  a  doalh  rate  one-sixth  the  average  provincial  rate.  If 
Statistics  were  absolutely  reliable  (as  they  are  not),  one  might  say  that 
the  worst  settlements  in  Manitoba  have  a  death  rate  from  tuberculosis 
thirty-six  times  as  great  as  the  best  settlements. 

The  medical  history  of  a  broken  leg  may  be  given  in  a  short  para- 
graph. The  medical  history  of  the  onset  of  typhoid  fever  may  be  given 
almost  as  easily — a  healthy  person  ate  or  drank  infected  material  and 
became  ill.  But  the  medical  histor>'  of  a  breakdown  from  tuberculosis, 
to  be  complete,  involves  a  study  of  almost  all  that  a  man  has  ever  done 
or  has  ever  been  subjected  to.  It  is,  in  the  words  of  Ulysses,  "A  part 
of  all  that  he  has  met."  Tuberculosis  is  not  a  patch  on  the  fabric  of 
life — it  is  woven  into  the  warp  and  woof  of  life. 

The  doctrine  to  which  we  adhere  firmly,  that  all  of  us  have  at  least 
the  makings  of  tuberculosis,  and  that  wrong  living  makes  latent  disease 
active  and  possible  disease  real,  is  one  which  leads  to  a  direct  and  def- 
inite interest  in  all  aspects  of  personal,  family  and  community  life.  An 
interest  in  tuberculosis,  it  follows,  so  far  from  being  a  narrow  one, 
can  be  one  of  the  widest.  The  fact  that  tuberculosis  develops  out  of 
social  conditions,  even  more  definitely  than  out  of  physical  conditions, 
makes  the  campaign  a  very  broad  one — connects  it  up  with  every  move- 
ment for  the  betterment  of  living  conditions.  To  one  who  thinks 
tuberculosis,  nothing  in  a  community  is  without  relevance  or  interest. 
It  follows  also  that  the  best  campaign  against  tuberculosis  is  not  neces- 
sarily a  direct  campaign.  Preaching  the  badness  of  sin  and  the  fear  of 
hell-fire  is  not  considered  as  good  a  way  of  soundly  converting  people 
as  the  preaching  of  the  beauties  of  goodness.  INIore  antituberculosis 
work  may  be  accomplished  by  helping  on  a  good  housing  movement,  or 
teaching  the  use  of  the  toothbrush  to  children,  or  finding  adenoid 
growths  and  ha\'ing  them  removed,  or  ringing  a  curfew  bell  to  get 
children  to  bed,  or  voting  against  any  daylight  saving  which  keeps  them 
out  of  bed,  or  setting  a  fashion  against  over-elaborate  housekeeping; 
more,  possibly,  may  be  done  in  such  ways  than  by  lurid  lectures  about 
the  tubercle  bacillus  and  all  its  badness.  Indirect  illumination  is  the 
best.  Frontal  attacks  are  not  always  effectual.  The  victorj'  over  tuber- 
culosis may  be  won  by  advances  on  other  fronts. 
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WHAT  ARE  PRESENT   CONDITIONS  WITH  REGARD  TO  TUBERCULOSIS? 

There  can  be  no  doubt  that  the  general  public  is  much  more  inter- 
ested than  it  was  ten  years  ago,  and  possibly  even  better  informed, 
though  it  would  be  difficult  to  suggest  any  subject  of  popular  discussion 
about  which  there  is  as  much  general  misinformation.  Unfortunately 
deep  interest  sometimes  goes  with  the  greatest  amount  of  misinforma- 
tion, and  many  people  are  really  interested  in  tuberculosis  problems  who 
still  think  the  disease  exists  only  in  those  who  are  definitely  ill;  that  it 
is  commonly  contracted  by  adults;  that  it  is  properly  treated,  no  matter 
what  the  condition,  by  unlimited  tramping  about  in  the  open  air,  and 
that  it  is  always  fatal  (as,  of  course,  could  be  expected  from  such  treat- 
ment). To  correct  misinformation,  the  only  agency  is  truth.  Truth  is 
mighty,  and  we  hope  it  will  in  the  end  prevail.  The  amount  of  teaching 
we  do  about  tuberculosis  is  not  so  important  as  that  it  be  accurate  and 
true.  It  was  said  by  the  Greatest  of  Teachers,  "Ye  shall  know  the 
truth,  and  the  truth  shall  make  you  free."  The  truth  about  tubercu- 
losis is  the  best  antidote  for  the  unreasoning  and  unreasonable  fear  of 
the  disease  which  makes  the  life  of  many  an  otherwise  sensible  person 
a  burden. 

It  can  be  said  with  truth  that  conditions  are  improving  in  Manitoba. 
There  are  still  nearly  500  deaths  a  year  from  tuberculosis,  or  about  85 
for  every  100,000  population;  but  that  is  about  the  lowest  death  rate 
in  Canada,  which  we  share  with  Ontario,  Saskatchewan  and  Alberta. 
Compared  with  our  85  per  100,000,  Montreal  and  Quebec  have  each 
over  200,  New  Brunswick  and  Nova  Scotia  each  about  170,  Canada  as 
a  whole  about  140,  different  portions  of  the  United  States,  east,  west, 
north  and  south,  from  100  to  300,  and  the  whole  country  about  160. 
England's  rate  is  about  140.  In  some  parts  of  South  America,  in  the 
Philippines,  and  in  other  countries  in  which  Hving  conditions  are  bad, 
the  death  rate  per  100,000  ranges  from  300  to  600;  that  is,  up  to  nearly 
seven  times  the  death  rate  of  ISIanitoba.  The  lowest  death  rate  on 
this  continent  is  in  the  provinces  of  Ontario,  Manitoba,  Saskatchewan 
and  Alberta.  Rates  in  the  Coast  States  and  the  Southern  States  are 
very  high  in  comparison. 

On  the  whole,  the  proportion  of  one  death  in  every  ten  due  to  tuber- 
culosis still  holds;  and  it  is  approximately  true  that  in  all  the  countries 
at  war,  during  the  past  four  years,  tuberculosis  has  resulted  in  as  many 
casualties,  as  many  deaths,  as  war.     Unnecessary  deaths,  among  which 
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deaths  from  tuberculosis  arc  included,  mean  a  yearly  financial  loss  to 
Canada  of  $150,000,000,  and  to  the  United  States  of  two  billions  of 
dollars.  In  North  America,  deaths  from  preventable  diseases,  includ- 
ing deaths  from  tuberculosis,  are  690,000  per  year.  And  death  rates, 
which  have  been  falling  for  a  generation,  will  be  raised  again — it  may 
be  for  several  years — by  the  influenza  scourge. 

Among  conditions  of  to-day  to  be  considered  in  connection  with 
tuberculosis  are  those  growing  out  of  the  war.  When,  in  1914,  the 
brazen  clarion  summoned  the  youth  of  all  nations  into  armed  camps,  it 
was  considered  that  an  immense  breaking  down  of  resistance  and  an 
appalling  increase  in  the  ravages  of  tuberculosis  would  result.  It  is 
quite  true  that  many  have  been  broken  down  through  the  spread  of 
epidemic  diseases  in  barracks  and  camps,  by  bad  camp  and  unutterable 
trench  conditions,  by  fatigue  beyond  human  endurance;  and  yet  the 
number  so  broken  down  and  made  tuberculous  is  not  so  great  as  was 
anticipiated.  It  is  balanced  to  some  extent  by  the  number  of  those  who 
were  actually  improved  physically  by  the  drill,  the  regular  life  and  the 
outdoor  work;  so  that  it  has  been  repeatedly  stated,  by  those  in  a  posi- 
tion to  make  an  estimate,  that  the  incidence  of  tuberculosis  has  not 
been  greatly  increased,  if,  indeed,  at  all,  by  war,  so  far  as  the  soldiers  are 
concerned.  It  has  been  increased  lamentably  in  the  ci\ilian  population 
of  every  territory  over-run,  and  even  in  the  civilian  population  of 
Britain. 

Contrary'  to  the  popular  belief,  asphyxiating  gasses — the  most  hor- 
rible of  all  weapons  of  war — have  not  been  in  any  measure  responsible 
for  tuberculosis.  Ha\'ing  been  gassed  does  not  result  in  becoming 
tuberculous. 

Again,  in  opposition  to  popular  belief,  actual  infection  of  one  soldier 
by  another  has  not  been  the  cause  of  war  tuberculosis.  Disease  which 
became  active  in  war  was  latent  before  the  war.  As  Osier  has  said, 
"the  germ  enlisted  with  the  soldier."  Debilitating  conditions  insepar- 
able from  war,  the  widespread  common  colds  and  uncommon  colds, 
influenzas  of  all  sorts,  measles,  whooping-cough,  mumps  and  other 
epidemic  diseases  have  stirred  latent  tuberculosis  into  activity.  They 
have  stirred  up  other  respirator^'  diseases  as  well.  Thirty-three  per 
cent  of  soldiers  returned  to  Canada,  suspected  of  tuberculosis,  have 
been  found  to  be  non-tuberculous.  Early  in  the  war  France  lost  two 
divisions — about  86,000  fighting  men — by  classing  them  as  tuberculous; 
whereas  closer  diagnosis,  under  better  conditions,  showed  that  only  20 
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per  cent  of  them  were  tuberculous.  Much  pulmonary  disease,  apart 
from  tuberculosis,  has  come  out  of  the  war. 

It  is  along  this  line  that  the  war  has  had  much  to  teach  about  tuber- 
culosis. Skill  in  diagnosis  has  been  greatly  increased,  and  the  hazy 
line  between  tuberculous  and  non-tuberculous  respiratory  diseases  has 
become  more  clearly  defined  than  ever  before. 

Whatever  increase  there  may  have  been  in  active  tuberculosis  during 
the  war  may  possibly  be  compensated  for  by  a  correspondingly  low  rate 
in  succeeding  years.  This  was  found  true  following  the  Franco-Prussian 
war.  It  is  argued  that  those  who  would  in  time  have  broken  down 
anyway  broke  down  earlier  than  they  otherwise  would  have  done  on 
account  of  the  war  strain,  and  so  breakdowns  may  be  fewer  for  some 
years  to  come. 

Among  new  interests  aroused  by  the  war,  a  renewed  interest  in 
tuberculosis  is  certainly  one.  It  has  resulted  in  the  expenditure  of  large 
sums  of  public  money  in  buildings  for  the  care  of  tuberculous  patients, 
and  for  the  cure  of  these  patients.  It  has  established  the  treatment  of 
tuberculous  patients  to  an  extent  that  it  never  was  before  as  a  public 
duty,  and  a  matter  of  concern  to  governments.  The  war  has  led  us  to 
the  verge  of  a  new  conception  regarding  illness,  its  care  and  cure.  If 
the  wounded  or  tuberculous  soldier  be  cared  for  until  he  is  well,  or 
helped  indefinitely  if  he  should  not  return  to  complete  health,  it  is  not 
difficult  to  argue  that  the  soldier  of  commerce,  of  industry,  or  of  agri- 
culture, when  disabled,  should  be  cared  for  in  the  same  way.  If  the 
man  who  fights  abroad  is  to  be  provided  for  in  illness,  why  not  the 
woman  whose  work  and  child-bearing  have  broken  her  down  at  home; 
and  why  not  the  child,  the  worker,  or,  if  a  stern  need  should  arise,  the 
fighter,  of  the  future? 

If  tuberculosis  has  not  been  greatly  increased  by  war,  it  may  be 
asked  why  so  great  increases  were  necessary  in  buildings  for  the  treat- 
ment of  the  disease.  It  may  be,  at  least  in  part,  because,  among  mobil- 
ized men,  practically  all  active  cases  enter  sanatoria,  besides  many 
suspects  who  are  really  non-tuberculous.  This  sudden  increase  in  our 
sanatorium  population  is  not  alarming  if,  without  increasing  our  mor- 
bidity, we  are  simply  increasing  the  proportion  of  our  cases  under  insti- 
tutional treatment.  Indeed,  that  is  just  what  for  many  years  we  have 
been  trying  to  do. 

Out  of  war  tuberculosis,  there  may  come  good  as  well  as  evil.  There 
has,  indeed,  come  already  a  better  and  clearer  understanding  of  the 


TUBERCULOSIS   PROBLEMS   OF  TO-DAY  9 

disease,  more  accurate  diagnosis,  a  more  general  resort  to  treatment 
in  early  cases,  more  and  better  equipped  institutions  for  treatment,  a 
juster  idea  of  the  place  of  the  tuberculous  man  in  the  community,  and 
a  fuller  utilization  of  the  by  no  means  inconsiderable  capacity  of  even 
the  definitely  tuberculous  man  for  service. 

We  are  beginning  to  fear  that,  though  war  has  claimed  its  thousands 
and  tuberculosis  its  thousands,  the  pestilence  that  walketh  in  darkness, 
and  the  destruction  which  wasteth  at  noonday,  may  destroy  almost  its 
tens  of  thousands.  In  the  United  States,  which,  of  course,  was  not 
hard  hit  in  the  war,  influenza  has  killed  ten  times  as  many  as  the  war. 
In  one  Manitoba  community  it  destroyed  one  per  cent  of  the  popula- 
tion; in  Pittsburgh,  nearly  seven-tenths  of  one  per  cent;  in  Philadelphia, 
three-quarters  of  one  per  cent;  in  Boston,  one-half  of  one  per  cent;  and 
in  Winnipeg,  nearly  1,200  deaths  have  already  been  reported — about 
sL\-tenths  of  one  per  cent  of  the  population.  In  seven  years  tubercu- 
losis would  not  cause  as  many  deaths  in  Winnipeg  as  influenza  in  two 
months.  That  means  the  depletion  of  the  community  by  influenza  was 
forty  times  as  rapid  as  by  tuberculosis. 

Influenza,  which  seems  to  linger  in  the  mountains  of  Asia,  issuing 
forth  at  irregular  intervals  and  riding  like  a  foul  spirit  over  the  world, 
breathing  poison  into  the  faces  of  men,  has  been  well  called  a  "mystery 
disease."  Its  relation  to  tuberculosis  is  not  more  certain  than  its  other 
relations.  There  is  an  idea  that  tuberculous  people  are  passed  over 
easily.  It  seems  true  that  most  handicapped  people  are  dealt  with  more 
easily  than  would  be  expected.  It  is  my  idea,  however,  that  it  is  not 
the  tuberculous  person  who  is  passed  over  easily,  but  one  who  follows 
the  tuberculosis  routine,  who  lives  the  open-air  life,  avoids  excesses,  and 
keeps  energ)'  expenditure  well  within  energ\'  income.  The  tuberculous 
person  who  lives  wrongly,. who  over-spends  his  energy,  who  becomes  tired 
and  lowers  his  resistance,  will  certainly  not  be  exempt,  but  likely  be 
ver>'  hard  hit.  The  influenza  epidemic  undoubtedly  touches  a  match 
to  old  latent  tuberculous  conditions  and  lights  up  tuberculous  disease 
in  many  for  the  first  time. 

I  ha\e  discussed  doctrines  and  present-day  conditions,  and  have  now 
to  mention  needs. 

One  of  the  most  urgent  needs,  the  need  of  information  to  replace 
misinformation,  has  already  been  emphasized.  It  would  seem  to  me 
that  papers  on  tuberculosis,  the  disease,  its  causes,  its  treatment,  and  the 
results  of  treatment,  would  not  be  out  of  place  in  this  Society.     I  am 
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sorry  to  say  that  even  medical  associations  and  associations  of  nurses 
are  not  bej'ond  the  need  of  papers  of  this  sort,  and  for  the  same  purpose 
of  better  information. 

Since  tuberculosis  bears  a  definite  relation  to  almost  all  that  enters 
into  family,  personal  and  community  life,  such  a  Society  as  this 
could  ven,'  properly  discuss  the  relation  of  tuberculosis  to  other  com- 
munity problems.  Such  studies  might  be  made  of  tuberculosis  and 
housing,  tuberculosis  and  hours  of  labor,  tuberculosis  and  the  pay-roll, 
tuberculosis  and  strikes,  milk  and  tuberculosis,  food  inspection  and 
tuberculosis,  the  school  and  tuberculosis,  personal  hygiene  and  tuber- 
culosis, tuberculosis  and  the  common  "cold,"  tuberculosis  and  maternity, 
tuberculosis  and  war,  the  factory  and  tuberculosis,  tuberculosis  and  city 
cleaning,  tuberculosis  and  recreations,  which  last  might  be  one  of  the 
most  important.  Not  only  would  such  studies  develop  and  fix  the  ideas 
of  the  members,  but  they  might  enable  the  Society  to  speak  its  mind  on 
these  associated  questions,  and,  in  a  way,  poll  its  vote  in  favor  of  better 
conditions. 

Not  only  knowledge  is  needed,  but  a  real  interest — an  interest  that 
goes  beyond  pity.  It  is  a  great  thing  to  pity  and  help  the  down-and- 
out,  the  hopeless,  the  man  with  staggering  gait  and  hollow  cheek;  but 
interest  in  preventing  the  making  of  tuberculosis  may  be  even  more 
important  than  interest  in  the  unmaking  of  it.  Prevention  is  a  bigger 
matter  than  cure.  It  does  not  take  much  imagination  to  see  the  needs 
of  the  very  ill,  but  it  takes  more  imagination  to  see  the  ways  in  which 
the  community  life  may  be  bettered  and  the  world  made  safe  for  life 
as  well  as  for  democracy. 

All  \asiting  of  sick  people  requires  knowledge  and  tact;  but  the 
\isiting  of  those  who  have  tuberculosis,  especially  if  the  \isitor  dares  to 
give  ad^^ce,  requires  verj'  definite  knowledge  about  the  disease.  For 
instance,  the  venturing  of  an  opinion  by  the  ^^sitor  as  to  how  much  the 
patient  should  do,  and  how  much  he  should  rest;  whether  he  should 
read  or  wTite,  or  receive  %'isits  or  not.  Such  matters  are  definitely  in- 
volved in  the  treatment  of  tuberculosis,  and  right  or  wrong  ad\ice  is 
fraught  with  fateful  consequences. 

There  may  be  room  even  yet,  among  all  campaigns  of  all  sorts  in 
this  age  of  campaigns,  for  a  little  more  definite  campaigning  with  re- 
gard to  tuberculosis.  I  am  sure,  for  instance,  that  the  poor,  over- 
burdened school  children,  attacked  by  all  campaigners,  have  not  yet 
been  sufficiently  taught  with  regard  to  tuberculosis.     I  do  not  ask  for 
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instniction  with  regard  to  the  disease.  The  best  instruction  would  be 
that  in  which  the  name  of  the  disease  was  not  mentioned  and  the  disease 
scarcely  liinted  at,  but  that  which  would  teach,  for  instance,  that  it  was 
neither  hygienic  nor  gentlemanly  nor  ladylike  to  expel  the  secretion  of 
nose  and  throat,  by  coughing  or  sneezing,  into  the  faces  of  other  people. 

The  war  has  brought  to  light  in  all  countries  undreamt  of  resources 
of  man-power,  woman-power,  money-power,  enthusiasm,  patriotism, 
self-sacrifice,  altruism,  organizing  ability.  If  even  a  tithe  of  this  great 
stream  can  be  directed  into  the  problems  of  reconstruction  and  better 
construction  of  our  whole  social  fabric,  the  world  should  be  a  better 
world  for  the  next  generation,  almost,  than  we  have  ever  dreamed  of. 

War  is  not  over;  the  clash  of  arms  will  give  place  to  rivalry  in  com- 
merce, in  industry,  in  productiveness;  and,  if  we  are  to  cope  ^vith  other 
nations,  the  master  words  for  us  must  be  conservation  and  efficiency. 
Waste  of  our  material  resources,  of  our  soil,  our  forests,  our  mines,  our 
products,  our  cities  and  towns  by  fires,  will  cripple  and  handicap  us  in 
the  race;  but  most  of  all  will  we  be  handicapped  by  the  wasting  of  our 
human  resources,  the  lives,  the  strength,  the  health,  the  vitality  of  our 
men  and  women,  our  sons  and  our  daughters.  ConserA'ation  of  health 
and  strength,  and  time,  comes  to  be  high  patriotism.  National  health 
is  national  wealth,  and  means  national  prosperity.  We  must  gather  up 
the  fragments  that  remain,  that  nothing  be  lost.  Let  us  carry  into  a 
campaign,  for  stopping  the  national  waste  from  unnecessary  disease,  all 
the  strength  of  purpose  the  war  found  and  fostered  within  us. 


THE  TUBERCULOSIS  PROBLEM   IN  SAN  FRANCISCO^ 

GEORGE  H.  EVANS 
San  Francisco 

At  the  end  of  the  first  decade  of  organized  effort  in  the  tuberculosis 
campaign  in  San  Francisco,  it  would  seem  an  appropriate  time  to  pause 
and  take  careful  inventory  of  the  situation  as  it  presents  itself  at  the 
present  time.  Measured  by  results  accomplished,  have  the  efforts  of 
those  who  have  been  actively  engaged  in  this  work  been  worth  the  en- 
deavor? Has  the  expenditure  of  the  fimds  necessary  to  carry  on  the 
work  been  justified  by  a  corresponding  amelioration  of  the  conditions 
which  were  present  when  the  work  started?  Have  misdirected  efforts 
on  the  part  of  those  active  in  the  work  brought  the  total  of  achievement 
far  below  where  it  would  have  been  had  the  various  activities  operative 
in  the  campaign  been  more  intelligently  correlated?  Have  some  of  the 
fundamental  problems  been  overlooked  in  the  endeavor  to  meet  and 
deal  with  what  seem  to  be  the  pressing  needs? 

There  is  a  universal  tendency  to  evaluate  endeavor  in  terms  of  mor- 
tality and  morbidity  statistics.  A  lowered  death  rate  is  too  frequently 
attributed  to  the  activity  of  educators  and  propagandists  where  more 
careful  analysis  would  present  facts  tending  to  refute  these  claims. 
Doctor  Palmer  of  Illinois  has  recently  in  striking  manner  called  atten- 
tion to  the  error  of  too  hasty  analysis  of  such  statistics,  and  has  shown 
from  the  figures  of  Hoffman  that  while  the  death  rate  from  tuberculosis 
showed  a  decrease  of  30  per  cent  during  the  twenty  years  following  the 
beginning  of  the  organized  campaign  in  this  country,  the  preceding 
twenty  years  showed  a  decrease  of  27  per  cent,  almost  as  great  as  that 
of  the  two  following  decades.  In  fact  Hoffman's  figures  show  a  rather 
steady  decrease  in  New  York,  Philadelphia  and  Boston  for  the  past 
himdred  years;  "the  more  decided  decrease  beginning  about  1881,  or 
eleven  years  before  the  first  organized  tuberculosis  work  in  America, 
but,  incidentally,  at  about  the  time  of  Koch's  discovery  of  the  tubercle 
bacillus." 

In  order  to  understand  the  San  Francisco  problem  better  it  will  be 
necessary  to  review  briefly  the  situation  existing  for  some  years  prior  to 

'  Read  at  the  Southwestern  Tuberculosis  Conference,  Long  Beach,  California,  October  1 
to  3,  1919. 
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the  decade  just  past.  The  city  had  the  unen\'iable  distinction  of  hav- 
ing the  highest  death  rate  from  tuberculosis,  with  probably  one  excep- 
tion, of  the  ten  most  populous  cities  of  the  nation.  No  organized  elTort 
had  been  made  to  study  the  problem.  Such  relief  as  was  given  to 
neetiy  cases  was  done  by  the  Associated  Charities  and  other  charit- 
able societies.  The  municipality  took  no  cognizance  of  the  situation. 
There  were  no  hospital  wards  for  the  tuberculous  prior  to  1907.  There 
were  no  clinics.  Tuberculous  patients  entering  the  general  medical 
clinics  were  indifferently  examined  without  investigation  of  li\-ing  con- 
ditions. There  was  no  social  service.  There  was  no  housing  inspection 
although  there  were  large  areas  of  insanitary  overcrowded  tenements 
and  houses  in  the  "North  Beach"  and  "South  of  Market  Street"  dis- 
tricts. The  criminal  negligence  of  the  municipality  was  no  greater  nor 
more  far-reaching  in  its  baneful  results  than  was  the  criminal  apathy  of 
its  citizens  who  allowed  this  condition  to  go  on  without  any  efifort  at 
abatement. 

In  1906  the  Great  Fire  wiped  out  completely  the  tenement  districts 
of  the  dty.  The  golden  opportunity  presented  by  this  devastation 
was  sacrificed  in  the  efifort  of  rehabilitation.  Insanitary  and  over- 
crowded tenements  quickly  were  reared  on  the  embers  in  response  to 
pressing  housing  requirements.  A  small  group  of  citizens  succeeded  in 
securing  some  housing  legislation,  but  lacked  the  machinery  for  enforc- 
ing its  pro\nsions  on  an  ims\-mpathetic  municipality  frenzied  in  its 
efifort  to  again  place  the  city  on  the  map. 

Late  in  1907  it  was  realized  that  bubonic  plague  was  present  and  the 
struggling  dty  was  threatened  with  Federal  quarantine.  The  situation 
became  so  acute,  that,  acting  on  the  initiative  of  the  State  Medical 
Sodety,  the  dtizens  organized;  and  through  the  activity  of  the  Citi- 
zens' Health  Committee  a  sanitarj-  campaign  was  inaugiirated  and  car- 
ried through  to  a  successful  issue.  Sanitary  regulations  of  the  most 
drastic  nature  were  enacted  and  enforced  because  the  entire  com- 
munity was  aroused  through  a  wholesome  fear  of  the  dire  consequences 
which  impended.  Plague  was  eradicated  from  Sam  Frandsco  by  a  cam- 
paign of  publidty,  a  campaign  in  which  the  coordination  of  all  the 
industrial  and  social  organizations  of  the  dty  was  so  complete,  that  it 
probably  stands  out  as  the  best  example  of  successful  health  campaign 
that  has  been  witnessed  by  the  nation. 

In  the  summer  of  1908  the  organization  of  the  San  Francisco  Asso- 
dation  for  the  Study  and  Prevention  of  Tuberculosis  which  had  been 
interrupted  by  the  disaster  two  years  before  was  brought  to  completion. 
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It  at  once  became  evident  to  the  organizers  that  there  were  several 
problems  more  or  less  fundamental,  which  pressed  for  immediate  con- 
sideration. As  the  basis  for  the  development  of  a  comprehensive  cam- 
paign some  sort  of  survey  was  necessary  to  the  end  that  information 
could  be  acquired  relative  to  the  incidence  of  tuberculosis  and  the 
discovery  of  areas  of  greatest  infection.  It  was  necessary  to  correlate 
and  centralize  the  various  clinics  and  develop  an  efficient  social  service 
department.  An  educational  campaign  had  to  be  inaugurated  that 
would  be  effective  in  creating  a  popular  demand  for  legislative  relief 
from  many  of  the  conditions  which  existed,  and  which  would  produce  a 
general  understanding  of  the  objects  and  necessities  of  the  organiza- 
tion. It  was  necessary  that  an  affihation  -with  other  organized  bodies 
be  created  whereby  concerted  action  could  be  taken  relative  to  a  com- 
prehensive study  of  the  housing  problem.  An  immediate  amelioration 
of  the  disgraceful  conditions  surrounding  the  care  of  the  tuberculosis 
patients  at  the  City  and  County  Hospital  was  demanded.  This  com- 
prehended a  program  worthy  of  organized  effort,  and  a  devoted  group 
of  workers  started  to  build  the  foundation  on  which  to  erect  a  creditable 
superstructure. 

The  organization  of  the  clinics  became  the  immediate  concern  of  the 
association.  After  much  deliberation  and  consultation  with  other 
bodies  and  agencies  active  in  charitable  work,  and  with  the  cooperation 
of  the  medical  schools  and  other  dispensaries,  it  was  decided  to  attempt 
centraUzation  of  the  various  clinics  in  order  that  more  uniformity 
could  be  attained  in  the  efficient  handling  of  these  patients  than  was 
being  accompHshed  in  the  various  outpatient  departments  scattered 
throughout  the  city.  Centralization  was  also  necessary  for  the  more 
effective  and  rapid  development  of  a  social  service  department  without 
which  cHnics  served  little  purpose.  The  various  cUnics  through  this 
affiliation  sacrificed  no  autonomy;  each  appointed  its  own  cUnician;  and 
the  clinics  representing  the  medical  schools  were  free  to  use  the  cUnical 
material  for  teaching  purposes.  The  clinics  were  merely  housed  by  the 
Association,  which  financed  the  affihation. 

At  the  outset  it  was  fully  recognized  that  centralization  was  neces- 
sarily a  temporary  plan;  that,  as  the  work  developed  and  the  clinics 
grew,  it  would  be  necessary  to  provide  branches  geographically  situ- 
ated to  meet  the  growing  requirements;  and  that  the  academic  work  of 
the  medical  schools  would  ultimately  require  that  their  cUnics  be  merged 
with  their  general  outpatient  departments.     It  was  beheved,  however, 
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that  the  proper  inauguration  of  the  work  required  centralization.  The 
work  accomplished  has  abundantly  justified  the  decision  of  the  pro- 
moters. Five  clinics  alTdiated  at  once,  and  this  number  was  soon  in- 
creased to  seven.  The  growth  of  the  clinic  has  been  satisfactory.  A 
branch  clinic  in  the  Mission  District  was  inaugurated  in  1916;  the  two 
medical  schools  have  transferred  their  clinics  to  their  general  outpatient 
departments,  the  atVdiation  remaining;  two  night  clinics  have  been 
estabUshed;  a  Chinese  clinic  is  in  operation  in  the  Oriental  Quarter; 
and  a  children's  clinic  has  been  opened  in  the  Mission.  The  Association 
is  looking  after  about  1200  cases  at  the  present  time. 

Starting  with  two  nurses  the  social  sersdce  work  has  endeavored  to 
keep  pace  with  that  of  the  clinic,  with  the  result  that  there  are  now  five 
Association  district  nurses  and  three  social  service  workers,  the  salaries 
of  the  latter  being  paid  by  the  City  Health  Department.  Too  much 
cannot  be  said  of  the  efficiency  of  these  nurses.  The  living  conditions 
of  the  clinic  patients  have  been  investigated  and,  by  actual  house  to 
house  canvass  in  many  districts,  late  stage  cases  have  been  discovered, 
patients  removed  to  the  tuberculosis  hospital,  and  children  taken  from 
insanitary  homes  and  places  found  for  them  where  they  could  grow  and 
develop  under  more  favorable  hygienic  environment.  The  good  work 
accompfished  in  this  field  has  of  course  been  limited  by  the  fact  that 
the  staff  of  workers  has  not  been  much  larger. 

While  it  has  not  been  the  policy  of  the  Association  to  use  its  funds 
for  the  giving  of  relief,  several  hundred  dollars  are  expended  yearly  to 
meet  urgent  needs  when  reUef  could  not  be  obtained  elsewhere.  Relief 
has  been  supplied  mainly  through  the  cooperation  of  the  various  chari- 
table organizations  throughout  the  city. 

It  was  recognized  at  the  start  that  the  morbidity  statistics  of  tuber- 
culosis in  the  city  were  defined  in  terms  of  the  mortality  reports. 
Physicians  generally  were  not  reporting  their  tuberculous  patients. 
The  profession  was  circularized  by  the  Association  urging  cooperation 
in  this  respect.  The  result  was  shown  in  the  fiscal  year  1908-1909  by 
the  fact  that  the  morbidity  figures  approximately  doubled  those  of  the 
mortality  rate.  This  ratio  has  practically  remained  unchanged  to  the 
present.  Doctor  R.  W.  Philip  of  Edinburgh  has  concluded  as  the  result 
of  elaborate  calculation  on  this  point  that  the  total  nimiber  of  active 
cases  of  tuberculosis  in  any  district  is  about  ten  times  the  number  of 
deaths  from  the  disease.  If  this  calculation  is  even  double  the  actual 
nimiber  the  fact  remains  that  in  San  Francisco  as  in  many  large  cities 
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the  vast  majority  of  open  cases  remain  beyond  the  reach  of  organized 
effort  to  find  them. 

In  1909  the  Legislative  Committee  of  the  Association  secured  the  in- 
troduction of  a  comprehensive  tuberculosis  measure  in  the  Board  of 
Supervisors  which  became  an  ordinance.  This  law  enabled  the  authori- 
ties to  enforce  compUance  with  regulations  for  the  handling  of  the 
tuberculous,  and  gave  them  poHce  power  in  the  forcible  removal  to  a 
place  of  isolation  of  such  patients  who,  by  their  refusal  to  comply  with 
the  regulations  of  the  ordinance,  menaced  the  health  and  welfare  of 
others. 

Educational  propaganda  has  not  been  neglected.  Much  literature 
has  been  distributed;  but  better  practical  talks  have  been  given  to 
groups  of  employees  in  shops,  factories,  department  stores  and  meetings 
of  labor  organizations.  Medical  examination  of  employees  has  been 
carried  on  as  far  as  the  cooperation  of  employers  could  be  obtained,  and 
the  machinery  for  the  work  be  provided. 

In  July,  1915,  the  Association  submitted  a  preliminary  survey  of  the 
situation  to  the  Department  of  Public  Health.  This  report  contained 
much  valuable  information  relative  to  the  problem,  obtained  at  consid- 
erable cost  of  time  and  labor  over  a  period  of  three  years.  It  pre- 
sented several  recommendations  among  which  was  the  creation  of  a 
special  Tuberculosis  Bureau  of  the  Department  of  Public  Health  with 
suitable  appropriation.  The  activities  of  this  bureau  contemplated  the 
coordination  of  the  cUnics  and  many  of  the  functions  carried  on  by  the 
Association  as  part  of  the  municipal  public  health  problem.  It  pro- 
vided for  the  enforcement  of  the  regulations  of  the  tuberculosis  ordi- 
nance and  for  the  carrying  on  of  investigations  relative  to  the  living 
and  working  conditions  of  the  people.  It  placed  squarely  before  the 
city  government  its  responsibiUty  toward  the  prevention  of  tubercu- 
losis and  emphasized  the  fact  that  the  burden  of  the  work  should  be 
borne  by  public  appropriation  rather  than  private  charity.  Provision 
was  also  made  in  this  report  for  more  adequate  hospital  facilities  for 
advanced  cases.  This  included  a  two  hundred  bed  sanatorium  for 
early  cases,  and  the  care  of  tuberculous  children — a  hospital  for  active 
cases  and  preventorium  for  the  physically  subnormal.  The  necessity  for 
open  air  schools  was  urged. 

San  Francisco  has  lagged  behind  in  the  development  of  open  air 
schools.  In  a  city  where  chmatic  conditions  lend  to  the  practicabihty 
of  such  institutions,  this  lack  is  cause  for  serious  criticism.     In  1916 
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the  Association,  with  the  cooperation  of  the  Board  of  Education,  started 
the  first  open  air  school.  This  affords  accommodation  for  twenty-five 
pupils,  the  expense  of  which,  with  the  exception  of  the  teacher,  is  borne 
by  the  'Association.  Another  has  recently  been  opened  in  the  Mission 
District.  The  expectation  that  the  results  accomplished  by  the  suc- 
cessful operation  of  this  experiment  would  impel  the  Board  of  Education 
to  realize  the  necessity  of  instituting  such  schools  in  other  districts  where 
they  are  sorely  needed  has  not  been  realized. 

The  San  Fratuisco  Hospital.  The  city  provides  hospital  facilities  for 
between  250  and  300  cases  in  the  tuberculosis  department  of  the  San 
Francisco  Hospital.  This  department  comprises  a  new  wing  of  the 
general  hospital,  recently  constructed  at  a  cost  of  about  5400,000,  and 
consists  of  a  four-story  brick  building,  fairly  well  equipped,  with  both 
open  and  closed  wards.  The  general  administration  is  in  charge  of  a 
superintendent,  the  medical  service  being  supplied  by  visiting  physi- 
cians from  the  two  medical  schools.  As  the  city  has  no  sanatorium 
provision  for  early  cases,  this  department,  intended  only  for  late  cases, 
is  largely  occupied  with  those  who  should  receive  sanatorium  care. 
This  results  in  long  waiting  lists  of  those  who  in  the  interests  of  public 
health  should  be  cared  for  by  the  city,  and  isolation  of  the  late  danger- 
ous cases  is  largely  defeated.  This  has  given  rise  to  much  just  criti- 
cism, and  the  hospital  care  has  been  the  storm  center  about  which  the 
forces  engaged  in  the  tuberculosis  campaign  have  waged  incessant  war- 
fare. There  were  899  deaths  from  tuberculosis  in  San  Francisco  in 
the  fiscal  year  ending  June  30,  1917,  a  relative  death  rate  of  194.1  per 
100.000.  Admitting  the  general  accuracy  of  the  estimates  of  Philip 
and  others  relative  to  the  incidence  of  active  disease  as  compared  with 
mortality,  San  Francisco  probably  had  in  that  year  nearly  9000  active 
cases.  Of  this  number,  the  advanced  cases  requiring  hospital  care 
could  conservatively  be  estimated  at  nearly  1000.  San  Francisco  is 
providing  hospital  accommodation  for  only  about  25  per  cent  of  those 
who  should  be  isolated.  As  a  large  proportion  of  those  who  should  be 
in  hospital  are  old  fibroid  cases  which  should  be  cared  for  elsewhere  in 
different  types  of  institutions,  or  cases  suitable  for  sanatorium  care,  it 
will  be  at  once  apparent  that  the  problem  of  the  segregation  of  the 
advanced  hopeless  case  is  far  from  a  satisfactory  solution.  \Mien  the 
hospital  problem  is  viewed  in  the  light  of  results  obtained  the  eco- 
nomic waste  becomes  verv'  apparent.  A  recent  canvass  of  the  inmates 
demonstrated  the  usual  preponderance  of  unskilled  laborers  among  the 
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men,  and  of  housewives  and  domestics  among  the  women.  Of  those 
who  impro%-e  sufficiently  to  leave  and  go  back  to  their  various  employ- 
ments, what  is  tlie  ultimate  outcome?  The  Social  Service  Department, 
with  its  inadequate  force,  is  doing  all  it  can  to  follow  up  the  discharged 
cases;  many  become  patients  at  the  Association  clinics;  more  wander 
away  to  break  down  under  the  effort  \\'ith  their  partially  arrested  lesions, 
to  earn  their  Uv-ing;  and  a  large  number  after  absence  of  varying  periods 
return  to  the  hospital,  broken  down  in  body  and  spirit.  Numbers  of 
such  patients  have  been  intermittently  inmates  half  a  dozen  times  or 
more.  Something  is  fundamentally  wrong  with  a  system  which  is 
productive  of  such  economic  waste. 

Sanatorium.  After  much  conference,  and  much  expenditure  of  time 
in  search  for  a  suitable  site,  the  sanatorium  problem  is  apparently  as 
far  from  solution  as  ever;  and  the  initial  appropriation  of  $50,000 
included  by  the  Board  of  Supervisors  in  last  year's  budget  for  this 
purpose  bids  fair  to  be  left  out  of  the  present  budget.  There  is  much 
difference  of  opinion  among  tuberculosis  workers  concerning  the  rela- 
tive value  of  the  sanatorium  as  a  factor  in  the  campaign.  Doctor 
Livingstone  Farrand  on  one  occasion  said  to  me  that  he  considered  it 
the  most  expensive  and,  at  the  same  time,  the  least  efficient  weapon  in 
the  war  against  the  White  Plague.  No  one  who  has  visited  the  sana- 
torium at  Frimley,  and  has  seen  the  splendid  work  of  Doctor  Paterson, 
has  failed  to  be  impressed  with  the  immediate  results  of  rest  and  gradu- 
ated exercise.  What  of  the  ultimate  results?  On  the  occasion  of  a 
\-isit  there  a  few  years  ago  Doctor  Paterson  admitted  that  practically  all 
the  arrested  cases  failed  in  their  effort  to  maintain  their  health  when 
returned  to  the  living  and  working  conditions  in  London  under  which 
they  had  originally  broken  down. 

Of  1056  patients  discharged  from  the  Massachusetts  State  Sanatoria 
from  May  1912  to  May  1914,  45  per  cent  had  died  by  December  1916, 
according  to  an  investigation  conducted  by  Hawes.  This  report  does 
not  state  the  percentage  of  deaths  due  to  tuberculosis. 

The  condition  of  patients  twenty  years  after  discharge  from  the 
Trudeau  Sanatorium  is  treated  in  an  interesting  manner  in  the  Thirty- 
fourth  Annual  Report  of  that  institution  recently  pubhshed.  The 
significant  summary'  of  this  report  is  that  of  814  traced  patients,  666, 
or  81.8  per  cent,  are  dead,  the  vast  majority  of  whom  died  of  tuber- 
culosis. It  is  not  my  desire  to  minimize  or  bring  into  question  the 
value  of  the  sanatorium,  but  I  believe  the  time  has  come  when  we 
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should  temper  our  enthusiasm,  and,  I  fear  sometimes  our  impetuosity, 
by  intelligent  conservatism;  and  endeavor  to  discover  wherein  the  work 
of  the  sanatorium  is  deficient.  Why  are  the  benefits  acquired  at  such 
an  expenditure  of  money  and  energy  so  temporary  in  their  results 
that  such  large  numbers  of  the  graduates  of  sanatoria  fail  to  carry  on? 
This  is  a  pertinent  question  and  may  well  engage  the  serious  attention 
of  tuberculosis  workers  everj-where. 

An  attempt  has  here  been  made  to  present  a  summary  of  some  of  the 
activities  of  those  interested  in  the  tuberculosis  problem  in  San  Fran- 
cisco during  the  last  decade.  The  fallacy  of  attempting  to  evaluate 
results  in  terms  of  mortality  statistics  is  very  e\ident.  The  death  rate 
has  fallen  from  an  average  annual  rate  for  the  years  1906  to  1910  of 
208.9  to  193.6  per  100,000  of  population  for  1916.  These  are  the  latest 
available  figures  as  published  by  the  Bureau  of  the  Census.  This  com- 
pares favorably  with  the  statistics  of  many  of  the  large  cities  of  the 
nation,  and  in  fact  with  the  relative  decrease  in  the  entire  registra- 
tion area.  It  is  interesting  to  observe  in  this  connection  that  the 
only  two  cities  in  the  group  considered  which  have  shown  an  increase 
in  the  mortality  rate  from  tuberculosis  during  this  time  have  been 
Cleveland  and  Buffalo,  which  cities  have  been  at  the  front  in  organ- 
ized warfare  against  this  disease.  This  emphasizes  the  fact  that  rapid 
decrease  in  mortality  is  not  to  be  expected  in  the  future  as  communi- 
ties approach  the  minimum.  The  two  cities  mentioned  have  enjoyed 
an  unusually  low  death  rate  since  1900.  WTien  we  thoughtfully  ana- 
lyze the  decreasing  death  rate  since  1882  as  shown  by  Hoffman's  fig- 
ures presented  to  the  National  Association  in  1913,  a  decrease  com- 
mencing a  decade  before  any  organized  campaign  was  instituted,  we 
are  impressed  with  the  fact  that  other  agencies  have  been  factors.  As 
expressed  by  Palmer: 

Coincident  with  the  descending  curve  in  tuberculosis  mortality,  people 
were  living  cleaner,  better  and  more  wholesome  Uves  and  interest  in  general 
health  was  steadily  increasing.  While  we  were  passing  through  our  early 
hysterical  fear  of  infection  in  our  frenzied  battle  with  the  tubercle  bacillus, 
and  were  awakening  from  our  over-colored  dreams  of  short  cuts  to  cure, 
scores  of  medical  and  social  agencies  were  coming  into  life  trying  to  solve  the 
problems  of  better  living  and  of  better  health.  We  must  consider  to  what 
greater  extent  these  forces  and  agencies  may  be  employed  in  continuing  that 
curve  which  is  still  too  far  from  the  bottom  of  the  scale. 
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It  would  be  well  now  to  turn  our  attention  to  some  aspects  of  the 
problem  which  seem  fundamental  and  yet  have  not  generally  received 
the  serious  consideration  their  importance  demands. 

The  necessity  of  correlation  of  the  various  medical  and  social 
agencies  in  the  community  into  a  federation  similar  to  the  Cleveland 
plan  is  at  once  apparent.  This  lack  of  coordination  has  been  a  great 
obstacle  to  the  work  in  San  Francisco.  Too  much  attention  has  been 
concentrated  on  the  struggle  against  the  bacillus,  and  the  importance 
of  uniting  all  activities  in  the  community  which  strive  for  better  living 
conditions  has  not  been  sufficiently  recognized. 

Antituberculosis  associations  generally  have  been  slow  to  throw 
aside  tradition  and  shape  their  course  by  the  beacon  Ughts  kindled 
by  the  revelations  of  modern  phthisiogenesis,  which  have  presented 
the  prevention  of  tuberculosis  in  a  new  form.  Many  of  our  old  texts 
have  become  mere  platitudes.  Several  years  ago  Trudeau  said  to  me 
that  we  have  taught  the  people  so  much  that  is  erroneous  about  tuber- 
culosis that  we  must  now  begin  to  "unteach"  them.  Much  has  been 
said  and  written  regarding  the  care  of  the  child.  "Tuberculosis  is  a 
disease  of  childhood"  has  become  as  familiar  a  phrase  as  that  "tuber- 
culosis is  a  house  disease;"  and  yet  we  prattle  these  terms  in  our  Asso- 
ciation meetings  and  medical  societies,  while  our  infants  are  continu- 
ously exposed  to  the  massive  infections  which  result  either  in  the  shame- 
ful mortality  from  tuberculosis  which  occurs  in  the  first  year  of  life,  or 
in  the  implantation  of  the  lesion  which  ultimately  presents  the  problem 
at  puberty  or  in  the  adult. 

Modern  phthisiogenesis  teaches  us  that  the  child  is  born  free  from 
tuberculosis  but  without  any  of  the  protection  from  the  bacillus  which 
we  call  immimity.  The  tubercle  bacillus  is  ubiquitous  and  infection 
is  inevitable  as  is  shown  by  the  increasing  evidence  of  infection  up  to 
fourteen  years,  when  90  per  cent  of  all  children  react  to  tuberculin. 
Infection  after  infancy  does  not  result  in  the  high  mortality  seen  in  the 
first  two  years  of  life,  but  on  the  other  hand  produces  frequently  a  mild 
infection  which  protects  or  vaccinates  against  the  disease  in  the  future. 
The  infant  under  two  years  of  age  should  be  protected  against  tuber- 
culous infection  at  all  costs.  This  presents  a  problem  radical  in  its 
nature  and  drastic  when  considered  from  the  standpoint  of  measures 
for  carrying  it  out.  Much  has  been  done  for  the  care  of  the  already 
infected  child,  and  the  preventorium  has  become  a  very  popular  part 
of  our  propaganda.    What  of   the  protection   of   the  infant?    Aside 


TUBERCULOSIS    PROBLEM    IN    SAN    FRANCISCO  21 

from  the  experiment  of  Doctor  Hess  in  New  York,  I  know  of  no  other 
organized  etTort  to  meet  this  fundamental  problem.  If  some  of  the 
misdirected  energy'  expended  on  an  attempt  to  chase  the  bacillus  in 
the  adult  could  be  transferred  to  constructive  effort  to  protect  the 
infant  from  infection,  a  great  gain  would  be  made  toward  the  ultimate 
goal  of  our  endeavor. 

Industrial  communilies.  No  adequate  plans  exist  for  the  aftercare 
of  the  sanatorium  patient.  We  have  been  reluctant  to  recognize  the 
fact  that  arrest  of  disease  in  the  clinically  tuberculous  does  not  mean 
cure.  Until  tuberculosis  workers  generally  are  brought  to  a  realiza- 
tion of  the  truth  that  those,  whose  tuberculous  infection  has  advanced 
to  a  stage  of  clinically  recognizable  tuberculous  disease,  will  in  the  vast 
majority  of  instances  never  be  able  again  to  enter  the  channels  of  nor- 
mal industrial  competition,  the  sanatorium  and  other  agencies  created 
for  the  treatment  of  the  tuberculous  will  lack  the  machinery  for  making 
their  work  effective.  If  the  work  accomplished  at  such  expense  by 
clinics  and  sanatoria  is  to  be  justified  by  results  which  endure,  then  suit- 
able provision  must  be  made  for  the  institution  of  industrial  com- 
munities for  arrested  cases.  I  take  this  to  be  at  once  one  of  the  most 
fundamental  problems  that  the  future  of  antituberculosis  work  pre- 
sents. Much  impetus  has  been  given  this  by  leaders  in  the  campaign 
during  the  last  two  years.  The  farm  colony  idea  has  developed  into 
the  more  comprehensive  plan  of  industrial  community  with  increasing 
realization  of  the  fact  that  the  future  welfare  of  the  arrested  case 
depends  upon  the  securing  of  work  for  which  the  patient  is  fitted  and 
has  been  trained;  that  the  labor  of  the  artisan  and  mechanic  must  be 
subsidized  to  the  end  that  his  productive  power  shall  be  kept  within 
his  physical  limitations.  Opinion  is  being  rapidly  crj'stallized  into  a 
working  program  respecting  this  problem  and  is  presented  in  tangible 
form  in  a  recent  study  by  Doctor  H.  A.  Pattison,  made  under  the 
direction  of  the  Ad\isory  Committee  of  the  National  Tuberculosis 
Association. 

^\^lat  of  the  future?  San  Francisco  is  less  fortunate  than  many  of 
its  sister  cities  throughout  the  nation  in  that  it  has  an  unawakened 
d\ac  conscience.  It  has  not  been  brought  to  recognize  that  tubercu- 
losis is  a  public  responsibility  and  a  public  burden.  The  failure  to 
bring  about  this  recognition  constitutes  the  greatest  arraignment 
against  the  acti\-ities  of  organized  effort  in  our  city. 
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Has  not  the  time  come  when  in  all  communities  many  of  the  shib- 
boleths and  texts  which  have  guided  our  craft  must  be  cast  adrift  and 
our  course  changed  in  accordance  with  the  truths  revealed  by  modern 
phthisiogenesis?  Should  not  much  of  the  obsolete  Uterature  which 
has  been  so  prominent  in  our  propaganda  give  way  to  an  enlightened 
educational  program  which  will  spread  the  gospel  of  prevention  of 
tuberculous  disease  rather  than  the  danger  of  tuberculous  infection? 
Can  we  go  on  consistently  and  inteUigently  making  direct  warfare  on 
the  tubercle  bacillus  while  admitting  the  universaKty  of  tuberculous 
infection? 

When  an  enUghtened  pubhc  opinion  fuUy  recognizes  that  it  is  as 
important  to  teach  their  children  how  to  preserve  their  lives  as  it  is 
to  prepare  them  for  the  duties  of  life;  when  the  hysterical  fear  of  infec- 
tion has  been  replaced  by  universal  demand  for  cleaner,  better  and 
more  wholesome  living;  when  all  the  social  agencies  working  for  the 
betterment  of  mankind  have  correlated  their  activities  and  have  recog- 
nized the  truth  that  the  tuberculosis  problem  is  but  a  part  of  the  public 
health  program;  then  will  the  control  of  tuberculosis  bid  fair  to  become 
realized. 

These,  I  take  it,  are  the  problems  for  the  antituberculosis  workers  of 
the  future. 
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The  more  recent  investigations  as  to  the  methods  by  which  tubercu- 
losis is  transmitted  from  one  person  to  another  have  demonstrated  that 
certain  newer  measures  are  necessary  for  the  prevention  and  eradication 
of  this  disease.  Much  that  has  previously  been  taught  must,  in  the 
light  of  later  research,  and  more  widespread  observation,  be  discarded. 
Prophylactic  measures  in  vogue  which  do  not  harmonize  with  the 
more  accurate  knowledge  of  to-day  must  either  be  altered  or  abandoned. 

Heretofore,  the  chief  concern  has  been  to  educate,  supervise  and 
control  adult  cases  of  tuberculosis.  It  can  now  be  demonstrated  that 
these  are  in  a  measure  the  least  important  part  of  the  problem.  In- 
fancy and  childhood,  previously  practically  neglected,  constitute  that 
part  of  the  problem  which  should  be  our  greatest  concern. 

The  subject  will  therefore  be  discussed  as  it  relates  (1)  to  infants 
under  three  years  of  age,  (2)  to  children  over  three  years  of  age,  and 
(3)  to  adults. 

rNTFANCY 

Careful  investigations  lead  us  to  believe  (1)  that  a  child  at  birth  is 
free  from  tuberculosis,  even  if  one  or  both  parents  should  be  tubercu- 
lous at  either  the  time  of  its  conception  or  at  the  time  of  its  birth;  (2) 
that  the  great  majority  of  adults  who  have  tuberculosis,  did  not  con- 
tract it  in  adult  life,  but  were  infected  at  some  time  in  early  childhood ; 
(3)  that,  as  regards  infection,  in  children  under  three  years  of  age  the 
proportion  infected  is  small,  not  because  these  are  less  susceptible  but 
because  they  are  usually  less  exposed,  but  that  at  this  age,  however, 
infection  more  frequently  results  in  disease,  and  disease  in  children 
under  three  years  is  more  often  fatal  than  in  older  children;  and  (4) 
that  in  children  over  three  years  the  proportion  of  those  infected  gradu- 

'  Presented  at  the  .\imual  Meeting  of  the  Canadian  Association  for  the  Prevention  of 
Tuberculosis,  Ottawa,  Canada,  October  19,  1919. 
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ally  increases  until  at  fifteen  years  it  reaches  about  90  per  cent.  After 
three  years  of  age  the  type  of  disease  is  less  severe;  the  period  of  sick- 
ness is  usually  more  prolonged  but  deaths  are  less  frequent  although  the 
number  of  cases  is  greater. 

These  observed  facts  clearly  teach  us  that  the  logical  method  of  attack 
on  tuberculosis  is  to  prevent  disease,  resulting  from  infection,  in  the 
young.  The  infant  from  the  moment  of  birth  until  three  years  of  age 
must  be  protected  from  infection  by  the  tubercle  bacillus.  In  the  home 
in  which  there  is  a  tuberculous  parent  drastic  measures  will  be  required. 
To  compromise  is  but  to  invite  disaster,  with  the  assurance  that  the 
invitation  will  be  accepted. 

A  tuberculous  mother  must  not  be  allowed  to  come  in  contact  with  her 
child  during  this  period.  It  is  not  sufficient  to  say  that  the  mother 
must  not  nurse  the  child.  For  while  it  is  admitted  that  few  infants 
that  have  been  nursed  by  a  tuberculous  mother  survive,  the  danger 
from  contact  is  not  greater  in  nursing  than  in  many  other  acts.  Wein- 
berg (l),in  an  investigation  of  18,000  children,  embracing  5000  fami- 
Ues,  found  that  the  nearer  the  birth  of  the  children  to  the  time  of  the 
death  of  their  tuberculous  parents  the  higher  the  mortaUty  among 
them.  Fishberg  (2)  has  shown  that  in  New  York  City,  among  chil- 
dren of  tuberculous  parents,  not  only  was  the  mortality  in  general 
excessive  but  that  16  per  cent  of  the  deaths  among  children  under  six 
years  of  age  were  due  to  tuberculous  meningitis,  as  compared  with  only 
1.27  per  cent  among  the  general  population  of  the  city.  The  conclu- 
sions are  self  evident,  namely,  that  if  the  mother  is  tuberculous  the 
infant  should  be  removed  immediately  after  birth,  and  that  contact 
between  mother  and  child  should  be  prohibited  during  the  first  three 
years  of  life.  If  the  father  is  tuberculous  he  should  not  live  in  the  house 
so  long  as  there  is  in  the  house  an  infant  under  three  years  of  age.  This 
point  needs  further  emphasis.  It  does  not  make  any  difference  how 
well  trained  the  tuberculous  person  is  or  how  much  care  is  exercised, 
he  or  she  should  not  live  in  the  same  house  with  an  infant.  No  care 
which  even  the  most  careful  consumptive  may  take  will,  as  a  rule, 
prevent  infection  in  an  infant  if  there  is  contact.  And  infection  in 
infancy  is  almost  sure  to  be  followed  by  disease  and  disease  is  too  deadly, 
in  the  majority  of  cases,  to  justify  any  risk  being  taken. 

It  is  a  matter  of  interest  that  our  agriculturalists  have  long  since 
recognized  this  fact,  and  have  put  it  into  practice  to  a  very  large  extent. 
There  is  not  an  intelligent  farmer  who  does  not  recognize  that  the 
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question  as  to  whether  or  not  the  offspring  of  tuberculous  animals 
become  tuberculous  depends  entirely  upon  exposure  after  birth.  With 
our  domestic  animals,  where  the  value  is  recorded  in  dollars  and  cents 
only,  we  are  willing  to  apply  the  knowledge  we  have  and  are  securing 
self  e\-ident  results.  Are  we  to  be  less  intelligent  when  we  deal  with 
the  offspring  of  the  human  race? 

So  much  for  the  infant  in  the  home  where  there  is  tuberculosis. 
But  what  of  the  home  in  which  there  is  no  tuberculous  person?  The 
same  general  principles  apply.  The  infant  must  be  protected  from  the 
tubercle  bacillus.  The  infant  should  be  kept  from  contact  with 
strangers.  These  strangers  or  friends  may  or  may  not  be  safe.  Why 
take  the  risk?  It  used  to  be  said  that  "Children  should  be  seen  and 
not  heard."  and.  while  this  may  still  be  true  of  older  children,  for  in- 
fants it  would  be  much  better  to  reverse  the  ad%ice  and  say  that,  in 
their  own  interest,  "Children  should  be  heard  and  not  seen."  Nor 
must  the  danger  from  grandparents,  uncles,  aunts,  nurses,  and  domestics 
be  forgotten.  Any  of  these  may  be  the  source  of  infection  unless  they 
are  known  to  be  absolutely  healthy. 

The  healthy  parents  should  be  impressed  with  the  fact  that  infants 
under  three  years  of  age  contract  tuberculosis  ver>'  easily,  that  a  single 
exposure  is  frequently  in  itself  suiiicient,  and  that,  on  the  other  hand, 
by  taking  reasonable  and  ordinary'  care  their  children  may  be  protected 
during  this  most  susceptible  period  of  life. 

It  should  be  added  that  the  danger  from  bo\ine  tuberculosis  is  not 
to  be  forgotten.  \\'hen  cow's  milk  must  be  used  care  should  be  taken 
to  have  it  carefully  selected  and  then  pasteurized. 

There  is  really  nothing  in  the  programme  outlined  above  that  can- 
not be  done  by  any  family  of  reasonable  means.  In  other  cases  it  would 
be  an  economy  for  the  state  to  spend  sufficient  money  to  give  this 
degree  of  protection  to  the  infant  population. 

IX  CHILDREN'  OVER  THREE   YE.\RS   OF   .\GE 

After  three  years  of  age  when  the  child  begins  to  run  about,  the 
problem  becomes  entirely  different.  Obviously  it  is  not  longer  pos- 
sible to  secure  the  same  degree  of  isolation  as  in  the  years  of  infancy. 
Nor  is  it  desirable  that  this  should  be  done.  Now  the  child  must  be 
carefully  introduced  to  the  tubercle  bacillus  so  that  he  may  prepare 
his  defense  against  it.    As  the  child  must  soon  go  out  into  the  world, 
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and  there  mingle  with  strangers  of  all  kinds,  it  is  obvious  that  he  will 
at  some  time  meet  with  the  tubercle  bacilli  and  become  infected.  We 
know  that  this  will  occur  because  we  have  evidence  to  the  effect  that 
at  fifteen  years  of  age  about  80  or  90  per  cent  of  children  have  been 
already  infected.  We  know  too  that  immunity  is  developed  by  re- 
peated small  doses,  and  that  disease  is  produced  by  massive  doses  of 
infection.  What  we  should  aim  to  do  then  is  to  protect  the  child  from 
massive  infections  such  as  might  be  had  from  tuberculous  persons  liv- 
ing in  the  house.  These  children  are  not  likely  to  receive  massive  doses 
from  strangers.  If  these  massive  infections  are  prevented  we  need  not 
fear  the  smaller  and  more  casual  infections,  because,  except  in  the 
case  of  infants,  these  casual  and  small  infections  are  relatively  harm- 
less. And  as  immunity  is  essential  for  the  future  welfare  of  the  child 
it  is  quite  desirable  that  it  should  be  developed,  and  the  period  inter- 
vening between  infancy  and  adolescence  is  the  most  opportune  time  at 
which  to  invite  infection  for  this  purpose.  But  while  these  small 
infections  are  being  received  and  immunity  developed  it  is  most  im- 
portant and  desirable  that  conditions  should  be  such  that  the  fruit 
resulting  from  the  infection  will  be  immunity  and  not  disease.  There 
must  be  no  defective  nutrition  resulting  from  underfeeding,  over  work, 
or  intercurrent  disease.  Resistance  must  not  be  reduced  but  must  be 
maintained  to  as  high  a  degree  as  possible. 

IN  ADULTS 

In  adults  the  problem  of  preventing  infection  requires  very  Uttle 
attention.  The  great  majority  of  adults  have  already  been  infected 
before  reaching  adult  life.  What  adults  have  to  fear  most  is  not  fur- 
ther infection  from  without,  but  an  extension  of  the  infection  which 
they  already  have,  leading  to  the  development  of  a  group  of  symp- 
toms which  we  are  pleased  to  call  the  disease  tuberculosis.  All  adults 
should  of  course  avoid  prolonged  and  intimate  contact  with  the  grossly 
careless  tuberculous  person;  but  there  is  little  to  be  feared  through 
ordinary  contact.  It  has  been  said  that  "the  careful  consumptive  is 
not  a  danger  to  anyone."  This  might  be  modified  to  read  "the  con- 
sumptive is  a  grave  menace  to  infants,  less  dangerous  to  children,  and 
no  danger  at  all  to  adults  if  reasonable  care  be  exercised." 

Tuberculosis  in  adults  is  either  primary  or  secondary.  If  it  re- 
sults from  a  primary  infection  it  runs  an  acute  course  and  is  almost 
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invariably  fatal.  This  is  the  type  of  disease  seen  in  primitive  peoples, 
who  have  not  been  exposed  to  infection  during  childhood.  The  usual 
form  of  disease,  however,  as  we  see  it  in  adults,  is  of  the  secondary  t>pe. 
This  as  a  rule  results  from  infection  in  childhood  and  is  the  type  that 
produces  the  greatest  portion  of  the  tuberculosis  problem.  To  avoid 
this  t},pe  of  disease  the  adult  should  not  be  taught  to  avoid  other  adults 
who  happen  to  have  the  disease  but  who  are  not  careless,  but  he  should 
be  taught  to  build  up  his  defenses  against  the  germs  already  in  him. 
His  resisting  powers  must  be  kept  to  a  high  degree  of  efficiency.  Over- 
work, underfeeding,  poor  housing  conditions,  dissipation,  and  other 
disease  are  the  things  he  should  be  taught  to  avoid;  and  rest,  sleep, 
good  food,  fresh  air,  and  moderate,  temperate,  healthful  living  are  the 
things  which  he  should  be  taught  to  seek. 

Were  this  view  of  the  prophyla.xis  of  tuberculosis  generally  appre- 
dated  there  would  be  a  considerable  change  in  the  usual  program  of 
antituberculosis  societies  and  boards  of  health.  At  the  present  time  a 
great  deal  of  attention  is  being  paid  to  the  adult  with  tuberculosis  in 
institutions,  in  homes,  and  in  places  of  business.  Once  an  adult  is 
labeled  tuberculous  he  is  at  once  shunned  by  his  fellow  adults,  and  in 
many  mimicipalities  becomes  a  subject  of  much  attention  on  the  part 
of  health  boards  and  well  meaning  social  workers.  Usually  much  of 
their  effort  is  misdirected  and  instead  of  making  the  adult  consumptive 
safe  for  the  community  he  is  made  an  unhappy  subject  of  aversion  to 
such  a  degree  that  he  may  be  driven  to  adopt  various  methods  of  con- 
cealing the  fact  that  he  has  the  disease  in  order  that  he  may  be  free 
from  armojdng  and  misdirected  supervision.  He  thus  becomes  a 
greater  menace  than  he  was  before.     As  Fishberg  (3)  concisely  says: 

It  is  therefore  a  vain  efifort  to  follow  up  tuberculous  persons,  push  them 
from  pUlar  to  post,  interfere  with  their  employment,  as  has  been  done  in 
many  cases  with  a  ^•iew  of  preventing  infection  of  fellow  workmen. 

Or  as  Baldwin  (4)  says: 

Adults  are  very  little  endangered  by  close  contact  with  open  tuberculosis, 

and  not  at  all  in  ordinarj-  association It  is  time  for  a  reaction 

against  the  e.xtreme  ideas  of  infection  now  prevailing.  There  has  been  too 
much  read  into  the  popular  literature  of  health  boards  and  lectures  that  has 
no  sound  basis  in  facts  and  it  needs  to  be  dropped  out  and  revised. 
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Neither  of  these  writers  are  disbelievers  in  the  value  of  all  of  our 
present  methods  of  prophylaxis  against  tuberculosis  in  adults.  Nor  do 
I  wish  to  be  misunderstood.  Much  that  has  been  done  is  of  great  value. 
Many  of  the  regulations  we  now  have  are  excellent  and  deserve  only 
more  complete  enforcement.  But  in  spite  of  this  there  is  much  misdi- 
rected effort  and  much  wasted  energy  on  the  part  of  inexperienced  and 
poorly  informed  workers. 

Let  me  emphasize  again.  We  should  not  be  afraid  of  the  tubercle 
bacillus.  For  ourselves  as  adults,  as  a  rule  we  need  fear  no  attack 
except  from  those  that  are  now  in  our  bodies.  For  the  children,  since 
we  cannot  permanently  protect  them  from  invasion,  let  us  wisely  choose 
the  time  when  the  bacilli  are  first  to  be  met.  If  this  be  done,  the  tu- 
bercle bacilli  may  be  transformed  from  a  menacing  enemy  into  a  pro- 
tecting friend.  This  is  what  should  be  taught  to  every  adult,  as  com- 
prising the  knowledge  in  accordance  with  which  he  should  live  and 
act  as  an  individual. 

Collectively,  however,  there  is  also  something  to  be  done  in  helping 
those  who  are  but  feebly  able  to  help  themselves. 

There  are  but  two  real  problems  of  importance,  as  I  see  it,  aside  from 
that  of  preventing  the  infection  of  children.  These  are  (1)  the  best 
method  of  giving  assistance  to  those  tuberculous  persons  who  are  anx- 
ious to  do  all  they  can  to  live  so  as  not  to  be  a  source  of  danger  to  others; 
and  (2)  the  best  method  of  dealing  with  those  tuberculous  persons  who 
are  careless  of  the  rights  of  others  and  who  have  no  concern  as  to 
whether  they  are  a  danger  to  others  or  not. 

As  to  the  first  class,  the  greatest  need  usually  existing  is  financial 
assistance.  The  only  method,  at  present  in  use  in  Canada,  by  which 
a  person  with  tuberculosis  can  obtain  assistance  is  by  entering  a  hospital 
or  sanatorium.  This  method  is  open  to  but  a  comparatively  smaU 
number.  Let  us  get  the  situation  clearly  in  mind.  In  the  Province  of 
Ontario  there  are  perhaps  25,000  consumptives.  These  are  not  all  indi- 
gent. Some  are  self  maintaining,  and  some  are  only  partially  indigent. 
Suppose  they  are  equally  divided,  about  8000  in  each  class.  What  can 
we  do  for  them?  It  is  evident  that  they  cannot  all  be  sent  to  institu- 
tions, because  there  are  not  more  than  2500  beds  for  consumptives  in 
the  whole  province.  Fortunately  it  is  not  thought  best  that  all  tuber- 
culous persons  should  be  cared  for  in  institutions.  It  is  not  desirable 
that  they  should  be.  You  may  reasonably  ask  what  cases  should  be 
cared  for  in  institutions. 
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There  arc  three  kinds  of  cases  which  should  go  to  institutions:  (1) 
Those  who  have  no  homes.  These  are  the  people  living  in  boarding 
houses  or  rooming  houses.  (2)  Those  who  have  homes,  hut  homes  in 
which  the  conditions  are  so  bad,  from  a  social  point  of  view,  that  one 
could  not  expect  to  have  any  success  in  enforcing  any  standard  method 
of  care.  (3)  All  those  who  are  palpably  in  need  of  education  and  who 
carmot  be  educated  at  home.  For  the  sake  of  economy  none  of  these 
should  be  sent  to  institutions  in  the  haphazard  way  at  present  in  vogue. 
A  period  of  sanatorium  treatment  should  he  regarded  as  a  serious  under- 
taking, entaiHng  expense  to  either  the  individual  or  the  community  and 
commensurate  returns  should  be  expected  and  sought.  To  this  end 
those  who  should  go  to  an  institution  at  all  should  go  for  a  definite 
period. 

Early  cases  should  go  on  the  understanding  that  they  stay  three 
months  at  least:  advanced  cases,  sLx  months  at  least,  with  no  option 
of  coming  out  at  all  for  any  but  the  most  serious  reasons  during  that 
period.  At  the  end  of  the  period  each  case  might  be  considered  by  a 
Board  of  Physicians,  one  representing  the  institution,  and  one  repre- 
senting that  portion  of  the  community  which  is  suppl>-ing  the  funds  for 
the  maintenance  of  the  patient,  and  one  representing  the  patient.  This 
Board  should  decide  at  the  end  of  the  stipulated  period  whether  the 
patient  is  to  stay  longer  or  whether  he  may  be  allowed  to  go  home  to 
live  under  conditions  that  may  be  prescribed.  Utilized  in  this  way  the 
2500  beds  available  in  Ontario  would  produce  better  results  for  the 
community  than  are  secured  by  the  methods  at  present  in  vogue. 

And  what  of  the  22,000  who  must  be  cared  for  at-home?  We  have 
developed  a  highly  specialized  and  technical  method  of  examining  cases 
of  tuberculosis  and  it  would  be  just  as  simple  to  establish  and  to  put 
into  effect  a  standard  method  of  treating  cases  of  tuberculosis  in  the 
homes.  The  only  real  difficulty  is  that  many  have  not  the  means. 
They  need  financial  assistance  and  it  would  be  economy  to  provide  assist- 
ance so  that  home  life  under  proper  conditions  could  be  maintained. 
This  financial  problem  is  not  logically,  as  it  has  heretofore  been  regarded, 
a  purely  local  one.  The  Federal  and  Provincial  Governments  are  in- 
terested and  should  unite  with  the  local  municipalities  to  provide  a  fund 
for  this  purpose. 

Now  the  last  problem,  that  of  the  incorrigible  consumptive,  concerns 
the  man  (or  the  woman)  who  will  not  accept  advice,  who  does  not  care 
whether  he  endangers  the  health,  happiness  or  life  of  others  or  not,  who 
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will  not  live  under  sanitary  restrictions  at  home,  and  who  refuses  to 
be  amenable  to  the  rules  and  regulations  of  an  institution.  There  is 
only  one  way  to  deal  with  such.  They  must  be  made  to  obey.  They 
should  not  be  allowed  to  remain  a  menace  to  the  children  in  their  own 
homes  or  to  those  of  the  neighborhood.  Nor  is  it  fair  that  they  should 
be  sent  to  institutions  to  disturb  patients  who  are  honestly  endeavoring 
to  help  themselves  by  observing  the  necessary  restrictions  prescribed. 
These  social  and  sanitary  outlaws  should  be  cared  for  in  a  tuberculosis 
department  in  a  penal  institution.  I  am  satisfied  that  such  a  depart- 
ment would  not  need  to  be  a  large  one.  Let  our  hospitals  and  sanatoria 
be  made  as  attractive  as  possible  for  voluntary  patients,  let  assistance 
be  given  in  the  homes  in  suitable  cases,  let  these  advantages  be  offered 
alike  to  all  who  need  them  on  condition  that  willing  cooperation  is  forth- 
coming. But  to  those  who  will  not  cooperate  let  there  be  no  option  but 
a  prolonged  period  in  a  place  of  detention.  Moral  suasion  would  then 
become  a  strong  force  in  the  hands  of  the  social  worker.  In  this  aspect 
of  prevention  private  philanthropy,  municipal,  provincial  and  federal 
officers  of  health  are  all  interested.  But  the  work  of  all  of  these  should 
be  so  directed  and  coordinated  that  there  may  be  no  waste  of  effort  in 
a  campaign  in  which  the  attacking  force  is  even  under  the  best  of  cir- 
cumstances anything  but  adequate.  May  it  not  be  possible  for  us  to 
hope  that  with  the  establishment  of  a  Federal  Department  of  Health 
and  the  appointment  of  a  capable  and  energetic  Deputy  Minister,  some 
such  direction  may  be  given  to  a  widespread  offensive  against  tubercu- 
losis? 

To  this  end  education  of  the  public  is  urgently  required,  and  it  would 
seem  indeed  to  fall  within  the  sphere  of  such  an  organization  as  this,  in 
our  present  active  period  of  reconstruction,  to  press  for  an  active  edu- 
cational campaign  along  these  hues: 

1.  The  absolute  protection  of  infants. 

2.  The  careful  protection  of  young  children  from  disease,  while  im- 
munity is  being  developed. 

3.  A  more  rational  attitude  toward,  and  treatment  of,  the  adult  con- 
sumptive. 

4.  The  providing  of  maintenance  assistance  to  needy  consumptives, 
not  only  in  institutions,  but  also  at  home,  when  prescribed  Uving  con- 
ditions are  followed. 

5.  The  detention  of  the  incorrigibles  where  they  wiU  be  neither  a 
danger  to  children,  nor  an  annoyance  to  their  fellow  adults. 
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AN  EXPERIMENT  IN  SANITARY  EDUCATION 

H.  R.  M.  LANDIS 

From  the  Henry  Phipps  Iiistiliile,  Philadelphia 

The  following  brief  account  relates  to  a  small  experiment  in  sanitary 
education  which  was  carried  out  by  the  Phipps  Institute  several  years 
ago.  It  also  has  its  place  in  pointing  out  one  way  toward  the  control 
of  tuberculosis. 

The  salutary  effects  of  a  police  force  are  admitted  by  all.  It  takes 
no  great  stretch  of  the  imagination  to  picture  the  probable  result  in 
any  city  from  which  such  a  force  was  entirely  removed.  It  is  scarcely 
to  be  doubted  that  there  would  almost  instantly  take  place  an  enormous 
increase  in  all  sorts  of  crimes,  both  minor  and  major.  Organized  society 
has  always,  from  primitive  times,  held  the  right  to  exercise  this  authority. 
The  protection  of  life  through  the  exercise  of  police  power  is,  therefore, 
a  long  estabhshed  practice  in  so  far  as  violence  is  concerned. 

The  protection  of  Hfe  from  dangerous  diseases  is  relatively  a  modern 
innovation  and  is  concerned,  largely,  with  those  affections  capable  of 
producing  and  spreading  epidemics.  Until  comparatively  recently  very 
little  has  been  done,  however,  in  regard  to  the  protection  of  people 
against  conditions  which  gradually  undermine  the  health  and  ultimately 
lead  to  some  serious  malady.  More  and  more,  however,  the  necessity 
of  taking  cognizance  of  certain  unhygienic  evils  is  becoming  the  subject 
of  legislation.  Among  the  notable  advances  in  this  direction  have  been 
the  improvement  of  factories  and  other  places  of  employment  and  the 
gradual  improvement  which  is  taking  place  in  housing  conditions.  It 
is  with  the  latter  phase  of  the  problem  that  this  experiment  deals. 

It  is  assumed  by  many  that  housing  evils  can  be  removed  and  slums 
abolished  by  the  destruction  or  remodeling  of  unsuitable  dwellings.  It 
is  taken  for  granted  that  people  will  live  properly  if  you  give  them  proper 
places  to  live  in.  This,  however,  is  only  partially  true.  Ignorance  or 
the  wilful  disregard  of  hygienic  laws  is  not  overcome  by  the  providing 
of  so  called  "model  houses."  For  instance,  in  a  study  of  housing  and 
living  habits  made  by  the  Phipps  Institute,  it  was  found  that  in  many 
cases  the  house  was  beyond  reproach  but  that  the  hygienic  habits  of 
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the  tenant  were  indesiribably  l)a(l;  and.  conversely,  houses  were  found 
which  contained  nearly  every  undesiral)le  (|uality  anti  yet  the  living 
habits  of  the  people  were  beyond  reproach.  There  arc  therefore  two 
sides  to  this  question  which  is  to  be  partially  solvc<l  by  legislative  enact- 
ments that  aim  to  provide  suitable  living  jilaces,  and  partially  by  edu- 
cation which  will  inculcate  into  people  the  necessity  of  observing  hy- 
gienic laws,  .\iiil  i\cn  education  is  not  entirely  suflicicnt  for  the  cor- 
rection of  the  second  evil.  There  must  be  in  addition  the  exercise  of 
police  authority,  not  arbitrarily  used  but  with  discretionary  powers  to 
enforce  the  law  when  instruction  and  persuasion  have  proved  unavailing. 
This  is  particularly  true  of  our  foreign  population.  A  very  large  pro- 
jwrtion  of  these  people  is  densely  ignorant  of  hygiene,  and  even  when 
provided  with  modern  conveniences,  they  have  no  adequate  idea  as  to 
their  proper  uses. 

Having  in  mind  the  dilViculties  as  outlined  above,  the  Phipps  Institute 
leased,  in  1913.  a  small  group  of  houses,  selecting  for  this  purpose  a  t\-pe 
of  property  which  is  looked  upon  as  the  worst  in  the  city.  In  Phila- 
delphia there  have  been  built,  in  times  past,  what  are  known  as  "court" 
houses.  As  a  rule,  they  have  been  erected  in  the  rear  of  houses  which 
formerly  had  large  back  yards.  They  are  usually  reached  by  a  narrow 
passage-way  and  may  consist  of  one  row  of  houses  facing  a  narrow  space; 
or  both  sides  may  be  built  up  with  a  narrow  space  between  them.  In 
many  instances  these  "courts"  are  undesirable  to  the  last  degree;  in 
others,  they  are  susceptible  of  such  improvement  as  to  warrant  their 
use. 

Feeling  that  many  of  these  places  present  a  bad  appearance,  as  much 
by  reason  of  the  utter  disregard  of  the  tenant  to  hygienic  laws  as  any- 
thing else,  we  selected  a  "court"'  consisting  of  five  houses,  in  a  congested 
portion  of  the  city. 

Figure  1  shows  very  well  the  appearance  of  this  "court"'  when  we 
took  it  over.  Dividing  the  space  in  front  of  the  houses  was  a  series  of 
high  board  fences  alloting  to  each  its  small  yard.  These  yards  had  served 
as  the  dumping  ground  for  the  respective  tenants  and  in  several  of  them 
garbage  and  other  refuse  had  accumulated  to  a  depth  of  four  or  five 
feet.  There  was  one  hydrant  for  the  live  houses  and  no  running  water 
in  the  houses.  A  large  pri\y  vault  in  one  corner  served  for  all  the 
families;  and.  when  this  was  emptied  prior  to  its  destruction,  several 
hundred  barrels  of  material  were  removed.  It  probably  had  not  been 
cleaned  for  years.     Through  the  generosity  of  Mr.  Henry  Phipps  and 
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several  others,  a  Ihousainl  dollars  were  obtained  to  make  the  necessary 
improvements.  The  fences  were  removed  and  the  entire  yard  thor- 
oughly cleaned.  An  additional  hydrant  was  installed  and  running  water 
placed  in  the  first  floor  of  each  house.  Gas  lights  were  pro\-ided  for  in 
the  first  and  second  floors.  At  the  time  of  our  taking  the  houses  over 
it  was  found  impossible  to  open  a  single  window.  This  defect  was  rem- 
edied so  that  free  ventilation  was  pro\-ided  for.     The  privy  vault  was 


Fig.  1.  The  Court  at  the  Time  the  Experiment  was  Begun 


abolished  and  a  water  closet  was  installed  for  each  family.  The  houses 
themselves  were  cleaned  and  repapered.  Window  boxes  were  placed 
before  the  windows  of  the  first  floor  of  each  house  and  flowers  were 
planted  along  the  wall  opposite  the  houses.  It  was  predicted  by  many 
that  this  innovation  would  meet  with  failure  as  the  children  would  most 
certainly  destroy  the  flowers  and  plants:  but,  on  the  contrary,  the  chil- 
dren, even  more  than  the  adults,  took  great  pride  in  the  flowers  and. 
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tended  tlieni  faithfully.  A  sand  ronipany  donated  a  load  of  sand  each 
s|)ring  to  furnish  a  small  play^jround  for  the  ehildrun.  In  this  con- 
nection it  may  he  stated  that  at  one  lime  llie  houses  contained  no  less 
than  fifteen  children  under  ten  years  of  age.  In  spite  of  the  fact  that 
there  was  nothing  In  pri'vent  them,  in  common  with  the  other  children 
of  the  neij^hhorhiKxl,  from  seiking  their  amusements  in  the  street  out- 
side the  court,  they  rarely  left  it. 


Fig.  2.  The  S.\me  Court  .^pter  Renov.\tion 


Figure  2  shows  the  "court"  in  its  renovated  state.  Granting  that 
the  picture  taken  in  its  original  condition  was  at  a  different  season  of 
the  year  it  must  be  admitted  that  the  improvement,  in  attractiveness 
and  cleanliness  was  noteworthy.  So  much  for  the  physical  side  of  the 
problem. 

The  tenants  installed  in  these  houses  were  families  who  had  attended 
the  dispensary  of  the  Institute  and  were  all  foreign  born.  A  nurse  was 
put  in  charge  of  the  educational  work.     The  people,  in  spite  of  the  im- 
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proved  living  conditions  in  which  they  found  themselves,  displayed  at 
the  very  outset  of  their  occupancy  the  traits  which  characterized  their 
former  living  habits.  Garbage  and  refuse  were  as  often  as  not  thrown 
out  of  the  front  door  instead  of  being  deposited  in  the  garbage  can 
placed  behind  a  latticed  screen  in  one  corner  of  the  yard.  Various  other 
degrees  of  slovenliness  were  exhibited  in  the  housekeeping  habits  of  the 
women.  The  water  closets  were  quite  constantly  badly  kept  and  the 
seats  soiled.  In  the  beginning  considerable  trouble  was  experienced; 
parth-,  by  reason  of  the  habits  of  the  people,  and  partly,  because  of 
incompatibility.  As  the  families  were  brought  into  closer  intimacy  with 
each  other,  it  seemed  abnost  impossible  to  reconcile  their  various  dif- 
ferences. One  woman,  for  example,  had  such  a  shrewish  nature  that 
she  constantly  quarreled  with  everyone.  In  another  instance  the  morals 
of  one  of  the  tenants  did  not  seem  to  be  what  they  should  have  been. 
Gradually,  however,  these  undesirables  were  weeded  out  and  others  sub- 
stituted for  them.  Originally  all  of  the  families  were  Russian  Jews.  A 
distinct  change  for  the  better  occurred  when  two  Italian  families  were 
installed. 

The  nurse  made  a  daily  \isit,  inspected  everything  about  the  prem- 
ises, and  explained  the  necessity  of  cleanliness  both  inside  and  outside 
the  house.  If  after  a  fair  trial  the  individual  persisted  in  breaking  the 
rules  he  was  threatened  with  eviction  if  the  offence  recurred.  It  is 
but  natural  to  expect  that  the  receptiveness  of  the  people  varied:  some 
grasped  the  situation  very  quickly;  others  responded  much  less  readily. 
Daily  %-isits,  taking  about  an  hour  each,  were  required  for  about  four 
months.  The  nurse  then  went  to  the  "court"  two  or  three  times  a  week 
and  finally  but  once  a  week.  After  the  crucial  period  of  education  had 
passed  but  few  infractions  of  the  rules  occurred. 

In  regard  to  the  cost  of  the  improvements  it  was  amply  demonstrated 
that  the  rent  could  be  advanced  to  a  rate  commensurate  with  this  out- 
lay and  without  objection  on  the  part  of  prospective  tenants.  The  most 
interesting  part  of  the  experiment  and  the  reason  which  primarily  led 
us  to  undertake  it  were  (1)  the  fact  that,  left  to  themselves,  people  are 
not  likely  to  improve  their  habits  even  if  given  conditions  superior  to 
those  to  which  they  have  been  accustomed;  and  (2)  the  fact  that  rela- 
tively little  instruction  and  supervision  are  needed  to  correct  these 
bad  habits.  The  experiment  was  carried  on  for  three  years.  We  had 
the  feeling  that  after  the  lapse  of  but  a  short  time  conditions  would 
revert  to  their  former  state  when  our  supervision  ceased.     To  our  sur- 
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prisi-  this  has  (ucurred  to  a  much  slighter  degree  than  was  expected 
and  eviii  llun  li;is  iiianifistcd  itsrlf  hirg<ly  in  the  absence  of  the  aesthetic 
effect  rallur  than  a  reversion  to  faulty  hygiene  (see  fig.  ,S).  This  has 
been  due  to  the  fact  thai  the  families  who  occupieii  the  houses  under 
our  regime  continued  afterwards. 

It  must  be  aihnitted  that  this  experiment  was  a  small  one.     On  llic 
other  hand,  it  should  not  he  a  diirnult  matter  to  enlarge  its  scope.     The 


Fig.  .?.  The  Court  Sever\l  Years  after  Supervision  had  Ceased 

amount  of  time  given  by  the  nurse  was  trivial,  even  in  the  beginning. 
Furthermore,  once  the  preliminary  stage  of  education  has  passed,  the 
number  of  people  who  could  bf?  supervised  by  one  nurse  would  be  very 
considerable.  It  follows,  as  a  matter  of  course,  that  the  amount  of 
supervision  needed  would  vary  greatly  in  ditTerent  parts  of  the  city.  In 
some  districts  relatively  little  would  be  needed;  in  others,  where  the 
population  is  congested  and  made  up  of  the  poorer  and  ignorant  elements, 
the  supervision  would  have  to  be  more  intensive. 
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The  difficult  problem  is  to  determine  how  this  supervision  should  be 
carried  out.  Should  it  be  by  the  municipal  government  alone  or  by  the 
dilTerent  private  agencies  now  at  work?  In  addition,  how  should  the 
laws  be  enforced?  There  can  be  but  little  doubt,  I  think,  that  in  all 
matters  relating  to  the  public  health,  the  Municipal  Board  of  Health 
should  be  the  directing  force.  This  is  obvious  (1)  because  of  the  ex- 
pense and  (2)  because  of  the  need  of  adequate  authority  to  enforce  the 
laws.  There  is  no  reason,  however,  why  the  personnel  of  existing 
agencies  should  not  be  utilized. 

It  goes  without  saying  that  politics  must  of  necessity  be  eliminated  and 
that  it  should  be  made  impossible  for  any  one  to  invoke  "influence"  to 
escape  his  misdeeds.  This  phase  of  the  subject  has  been  commented  on 
so  frequently  in  regard  to  all  public  health  matters  that  it  need  not  be 
enlarged  upon. 

The  essential  factor,  to  my  mind,  is  that  the  dominant  feature  should 
be  the  educational  side.  The  enforcing  of  penalties  is,  of  course,  in- 
evitable in  a  certain  proportion  of  cases  but  it  should  be  the  aim  of  the 
workers  to  exact  these  as  seldom  as  possible.  Certainly  an  arbitrary 
power  has  no  place  in  such  work.  It  is  to  be  borne  in  mind  that  all 
reforms  are  brought  about  gradually  and  that  success  in  work  of  this 
kind  requires  tact,  patience,  and  the  enforcing  of  penalties  only  when 
absolutely  needed. 


THE  TUBERCULOSIS  CLINICS  OF  NEW  YORK  CITY' 

The  method  pursued  in  the  study  of  tuberculosis  clinics,  like  that  of 
the  venereal  disease  clinics  has  been  somewhat  more  intensive  than  in 
the  study  of  the  other  branches  of  the  dispensary. 

The  medical  histories  of  the  tuberculosis  clinics,  being  superior  to 
those  of  other  departments  in  fulness  of  statement,  have  lent  them- 
selves to  the  preparation  of  a  considerable  number  of  statistical  analyses. 

In  the  preparation  of  these  analyses  the  material  available  in  the 
annual  reports  of  the  Association  of  Tuberculosis  Clinics  has  been  util- 
ized in  addition  to  the  detailed  information  obtained  from  200  indivi- 
dual case  records.  Twenty  records  were  obtained  from  each  of  the  ten 
clinics  of  the  city  outside  of  those  operated  by  the  Department  of 
Health.  The  basis  for  the  selection  of  the  200  records  was  as  follows: 
in  each  instance  10  cases  were  selected  originating  several  years  prior 
to  the  war,  5  were  taken  from  the  1917  files,  and  5  cases  which  closed 
in  1918  irrespective  of  when  they  first  became  known  to  the  clinic. 

The  selection  of  cases  was  made  with  the  purpose  of  arranging  the 
information  gleaned  into  two  or  three  scries  which  would  contribute  to 
the  gauging  of  the  effectiveness  of  the  existing  administrative  procedure 
and  organization  and  the  ultimate  results  of  clinic  supervision,  and 
which  would  bring  out  the  differences,  if  any,  in  procedure  in  the  war 
period  as  compared  with  the  preceding  years. 

Of  the  200  cases  thus  selected,  77  have  been  under  care  for  less  than 
two  years,  50  from  two  to  three  years  and  73  for  more  than  three  years 
(table  2). 

When  interpreting  the  findings  it  must  be  borne  in  mind  that  in  view 
of  the  small  number  of  cases  on  which  the  study  is  based  they  are  not 
more  than  indicative  of  certain  tendencies  of  tuberculosis  clinic  work. 
The  whole  study  is  merely  suggestive  and  affords  more  of  a  groundwork 
for  a  thoroughgoing  analysis  than  a  basis  for  any  sweeping  deductions. 
Furthermore,  being  limited  to  a  group  of  selected  cases  which  have 
been  under  continued  care  and  have  cooperated  with  the  clinic,  the 

'  This  constitutes  a  part  of  a  Report  on  Ihe  Study  of  Dispensaries  in  Xcw  York  City,  by  the 
Public  Health  Committee  of  the  New  York  Academy  of  Medicine. 
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picture  presented  by  the  figures  does  not  represent  the  work  of  the 
clinic  with  the  average  run  of  patients.  That  type  of  work  is  better 
illustrated  by  the  figures  obtained  from  the  annual  reports  of  the  Asso- 
ciation of  Tuberculosis  Clinics,  where  account  is  taken  of  all  cases  which 
present  themselves  at  the  tuberculosis  clinics  of  this  city. 

While  the  tuberculosis  study,  as  the  other  medical  studies  in  this  re- 
port, is  based  chiefly  on  the  records,  an  account  has  also  been  taken  of 
the  organization  of  the  clinics,  the  hours  at  which  they  are  opened,  the 
number  of  clinics  held  weekly,  the  laboratory  facilities,  the  nursing  per- 
sonnel, the  use  of  educational  literature  and  the  problems  of  the  medical 
social  workers  in  connection  with  the  tuberculosis  cases. 

1.    STUDY  OF   200  INDIVIDUAL  RECORDS 

1.  Nationality,  age,  and  sex  of  patients.  Of  the  200  cases  under 
survey,  7  were  children  under  sixteen,  and  43  persons  over  forty-five 
years  of  age.  The  great  bulk  of  the  patients  was  between  the  ages  of 
sixteen  and  forty-five.  Eighty-two  of  the  total  number  of  adults  were 
males  and  111  were  females.  The  national  or  racial  groupings  were  as 
follows:  native  born,  62;  Italians,  27;  Hebrews,  56;  Irish,  26;  Slavs,  6; 
Germans,  4;  negroes,  3;  and  miscellaneous,  16.  The  largest  numbers  of 
the  native  born  patients  were  found  in  Vanderbilt  Clinic,  St.  Luke's, 
Lenox  HiU  and  New  York  Hospital:  44.5  per  cent  of  the  ItaHans  were 
in  the  New  York  Dispensary  and  22.2  per  cent  at  Bellevue.  Over  one- 
third  of  the  Hebrew  patients  were  at  Mt.  Sinai  and  another  third  at 
Gouvemeur.  (Distribution  of  the  patients  by  age,  sex  and  nationality 
among  ten  institutions  is  given  in  tables  lA  and  IB.) 

The  character  of  occupation  was  stated  in  all  but  the  seven  cases  of 
minors;  and  of  the  193  adults,  74  were  housewives  or  domestics,  19  fac- 
tory operators,  12  janitors  or  cleaners,  8  students,  6  each  laborers,  cigar- 
makers,  elevator  operators  and  clerks,  5  laundresses,  4  each  dress- 
makers, tailors  and  peddlers.  The  rest  were  scattered  among  various 
occupations. 

The  statistics  of  the  economic  status  of  these  patients  was  not  indi- 
cated accurately  enough  from  the  records  to  allow  of  an  adequate  tab- 
ular presentation. 

2.  Source  of  reference.  Forty-one  cases  came  to  the  tuberculosis 
clinics  referred  by  the  agents  of  the  Department  of  Health.  This  figure 
includes  cases  referred  from  the  Department  of  Health  Tuberculosis 
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Clinics.  Private  physicians  referred  40  cases;  36  cases  came  from  other 
departments  in  the  dispcnsarios;  and  18  were  sent  by  the  Relief  Socie- 
ties, of  which  12  were  referred  by  the  Association  for  the  Improvement 
of  the  Condition  of  the  Poor;  17  were  transfer  cases  from  other  tuber- 
culosis clinics;  and  the  rest  came  in  through  the  efforts  of  the  clinic 
nurse  or  at  own  initiative.  For  12  cases  no  information  is  given  as  to 
source  of  reference. 

An  attempt  was  made  to  ascertain  the  duration  of  illness  prior  to 
the  patient's  first  visit  to  the  tuberculosis  clinic  for  treatment  but  the 
information  recorded  was  of  so  indefinite  a  nature  that  it  was  impossible 
to  make  a  satisfactory  classification  with  regard  to  this  point. 

3.  Medical  histories.  According  to  the  records  of  the  200  cases,  98 
per  cent  of  the  patients  received  a  chest  examination  and  in  99  per  cent 
of  the  cases  weight,  respiration,  pulse  and  temperature  were  taken.  In 
addition,  the  records  indicate  (table  5)  that  abdominal  examinations 
were  made  in  over  8  per  cent  of  the  cases,  teeth  were  examined  in  15 
per  cent  and  in  only  6  per  cent  of  the  cases  were  throat  examinations 
made.  Blood  pressure  was  recorded  as  having  been  taken  in  over  7  per 
cent  of  the  cases,  laboratory  tests  were  recorded  in  98  per  cent  of  the 
cases,  sputum  examinations  were  made  in  over  92  per  cent  of  the  cases. 
X-ray  investigation  in  34  per  cent,  fluoroscopic  examination  in  2.5  per 
cent,  urinalysis  in  40  per  cent,  and  the  Wassermann  test  in  11  per  cent. 
The  medical  records  also  contain  a  great  deal  of  detailed  information 
about  the  patients  as  can  be  seen  from  table  3.  The  habits  of  the  pa- 
tients as  to  bowels,  sleep,  appetite,  etc.,  were  recorded  in  96.5  per  cent 
of  the  cases,  and  as  to  alcohol,  tea,  coffee  and  tobacco  in  70  per  cent; 
family  history  in  91  per  cent,  personal  history-  in  79  per  cent,  home  con- 
dition in  77  per  cent,  occupation  in  96  per  cent,  medication  was  indi- 
cated on  94  per  cent  of  the  records  and  re-visits  noted  in  every  instance. 
A  social  service  history  was  recorded  in  86  per  cent  of  the  cases  and  home 
visits  made  in  81  per  cent.  The  progress  of  the  patients  was  indicated 
in  71  per  cent  of  the  records. 

4.  Attendance  of  patients.  The  attendance  of  patients  in  the  several 
institutions  has  been  tabulated  by  the  length  of  time  the  patient  was 
registered  at  the  clinic.  In  only  two  institutions  did  we  find  patients 
who  had  made  less  than  five  \-isits;  and,  in  both  instances,  the  patients 
were  in  a  group  of  cases  registered  at  the  clinic  between  one  and  two 
years.     Fifteen  different  patients  registered  in  eight  clinics  had  each 
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made  more  than  one  hundred  visits.  Thirteen  of  these  were  in  a  group 
registered  from  three  to  four  years  or  longer. 

For  the  77  cases  who  have  been  attending  the  clinic  between  one  and 
two  years  the  median  number  of  visits  was  16,  the  median  number  of 
visits  made  by  the  50  patients  who  are  coming  to  the  dispensary  be- 
tween two  and  three  years  was  30,  and  48  visits  was  the  median  number 
for  the  group  of  73  patients  who  are  connected  with  the  clinic  for  over 
three  years  (table  2). 

Bellevue,  Harlem  Hospital  and  New  York  Dispensary  are  the  three 
institutions  where  frequency  in  attendance  of  patients  is  above  the  gen- 
eral median  in  each  of  the  three  groups.  Lenox  Hill,  Gouverneur,  New 
York  Hospital  and  the  Presbyterian  come  above  the  respective  medians 
in  two  groups  and  below  in  one  of  the  groups,  while  the  remaining  insti- 
tutions show  a  higher  attendance  distribution  in  one  group  and  lower 
than  the  general  median  in  two  groups. 

In  order  to  determine  if  there  might  be  a  correlation  between  attend- 
ance and  frequency  of  physical  examinations  or  of  sputum  analyses,  the 
available  information  has  been  tabulated,  and  it  can  readily  be  seen  that 
no  such  correlation  exists.  Although  at  the  New  York  Dispensary,  for 
example,  a  physical  examination  is  given  on  the  average  of  every  elev- 
enth visit  and  the  sputum  examined  on  the  average  of  every  nineteenth 
visit,  the  attendance,  on  the  basis  of  this  limited  study,  is  greater  than 
at  St.  Luke's  where  the  patient  receives  a  physical  examination  on 
every  third  visit  and  his  sputum  is  examined  on  the  average  of  every 
fifth  visit. 


IKSTITUTION  ACCORDING  TO  AVERAGE  ATTENDANCE  OF  PATIENTS 


Highest: 

Bellevue 

Harlem 

New  York  Dispensary 
Second  group: 

Lenox  Hill 

New  York  Hospital .  . 

Gouverneur 

Presbyterian 

Third  group: 

Vanderbilt 

St.  Luke's 

Mt.  Sinai 


PHYSICAL  EXAMI- 

SPUTUM EXAMINA' 

NATION  MADE  ON 

TION  MADE  ON 

THE  AVERAGE  OP 

THE  AVERAGE  OF 

EVERY 

EVERY 

3rd  visit 

11th  visit 

7th  visit 

9th  visit 

11th  visit 

19th  visit 

14th  visit 

19th  visit 

9th  visit 

11th  visit 

3rd  visit 

6th  visit 

4th  visit 

7th  visit 

5th  visit 

nth  visit 

3rd  visit 

5th  visit 

5th  visit 

7th  visit 
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When  the  average  attendance  of  patients  by  clinics  is  studied  on  the 
basis  of  annual  figures,  the  order  is  quite  different  from  what  it  is  in  the 
above  table.  Gouverneur  and  St.  Luke's  are  at  the  head  of  the  list. 
In  view  of  the  fact,  however,  that  no  adequate  figures  are  available 
for  the  number  of  physical  examinations  and  laboratory  tests  made 
during  a  year  at  each  of  the  tuberculosis  clinics,  averages  for  these 
procedures  cannot  be  figured  and  the  existence  or  lack  of  correlation 
established. 

In  another  part  of  the  report  the  direct  relation  between  nurses' 
visits  to  the  homes  of  the  patients  and  clinic  attendance  is  clearly  dis- 
cernible. 

5.  Reasons  for  terminating  cases.  Of  the  200  cases,  61  were  termin- 
ated at  the  time  the  records  were  copied  and  129  were  still  open.  An 
analysis  was  made  of  the  reasons  for  closing  cases.  Non-attendance 
was  given  as  the  reason  for  the  termination  of  9  of  them;  death  of  4; 
sanatorium  care  for  4;  hospital  care  for  3;  removal  from  the  district 
for  10.  In  28  instances  the  case  was  "arrested"  and  in  3  instances  the 
patient  returned  to  the  care  of  private  physicians. 

6.  Distribution  of  patients  to  sanatoria  and  hospitals.  Of  the  200  cases 
84  had  no  change  of  environment  and  for  the  remaining  116  such  change 
had  been  procured.  The  following  are  the  hospital  or  other  oppor- 
tunities taken  advantage  of  by  the  patients. 

Otis\TUe 23        New  York  State  Sanatorium 13 

Sea  View 20        Day  Camps 31 

St.  Joseph's 4        Home  Hospital 6 

Seton 11         Montefiore  Home 4 

Metropolitan  Hospital 7         Countr>'  Place 22 

Bedford 14        Unspecified 47 

Some  of  the  patients  are  listed  under  more  than  one  heading,  ha%-ing 
gone  to  more  than  one  institution  during  the  period  under  supervision. 
The  different  clinics  make  use  of  the  existing  opportunities  in  varying 
degrees.  Some  direct  larger  proportions  of  their  patients  to  certain 
institutions  than  others.  The  clinics  vary  also  as  to  efficiency  in  ar- 
ranging the  needed  change  of  en\dronment.  Gouverneur  had  15  of  its 
20  patients  placed;  Belle^ale  and  Mt.  Sinai  14  each;  St.  Luke's  and 
Vanderbilt  13  each;  Presbyterian  and  the  New  York  Dispensar>- 10  each; 
Harlem,  New  York  Hospital  and  Lenox  Hill  9  each;  for  its  fifteen  pa- 
tients Gouverneur  arranged  29  accommodations,  that  is,  almost  every 
patient  received  two  opportuniries  for  change  of  envirormient.  The 
same  applies  to  Bellevue  and  Mt.  Sinai  (table  4). 
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In  order  to  throw  additional  light  on  the  efficiency  of  the  clinic,  a 
study  was  made  of  the  time  elapsing  between  the  advice  given  by  the 
doctor  as  to  the  need  for  a  change  in  en\aronment  and  the  departure 
of  the  patient.  In  only  a  limited  number  of  institutions  was  it  feasible 
to  obtain  the  information,  as  on  many  of  the  records  the  date  of  the 
doctor's  advice  is  not  given,  and  moreover,  the  delay  is  frequently  not 
the  fault  of  the  social  service  workers,  because  of  the  difficulties  that 
are  sometimes  encountered  in  getting  a  patient  into  an  institution 
(that  is,  refusal  of  institutional  treatment  by  the  patient  or  refusal  of 
the  patient  by  the  institution).  All  the  patients  referred  to  hospitals, 
however,  were  placed  there  within  two  weeks;  the  delay  with  reference 
to  sanatoria  is  much  more  marked.  Of  the  35  placed  in  sanatoria, 
for  which  definite  information  is  obtainable,  only  3  succeeded  in 
getting  away  within  two  weeks,  12  between  two  weeks  and  a  month, 
15  between  one  and  two  months  and  5  between  two  and  four  months. 
For  the  31  cases  which  went  to  day  camps  all  the  preliminaries  were 
arranged  in  two  weeks. 

7.  Supervision.  The  work  of  the  tuberculosis  clinic  in  the  prevention 
of  disease  can  be  judged  by  the  proportion  of  the  total  number  of  per- 
sons belonging  to  the  patients'  families,  who  are  induced  to  come  to  the 
cUnic  for  a  physical  examination.  Accordingly  an  attempt  was  made 
to  ehcit  this  information.  In  pursuing  the  analysis  of  the  available 
material  we  found  that  of  the  possible  number  in  the  families,  which 
might  have  been  examined,  Presbyterian  recorded  an  examination  of 
51  per  cent;  Bellevue  47  per  cent;  St.  Luke's  42  per  cent;  New  York 
Dispensary  34  per  cent;  New  York  Hospital  33  per  cent;  Mt.  Sinai  30 
per  cent,  and  Gouverneur  and  Harlem  each  26  per  cent.  This  infor- 
mation was  not  ascertained  for  Lenox  HiU;  and  Vanderbilt's  social  ser- 
vice records  were  so  incomplete  that  it  was  impossible  to  obtain  the 
figures.  In  all,  246  persons  in  addition  to  the  patients  in  the  200 
families  studied  were  recorded  as  having  had  a  physical  examination 
at  the  clinics  with  a  view  of  discovering  incipient  tuberculosis  or  other 
preventable  disease. 

Of  the  members  of  the  families  examined  (mostly  children)  the  follow- 
ing proportions  were  sent  to  day  camps,  preventoria  or  for  country 
vacations : 

At  the  Presbyterian  22  per  cent;  New  York  Hospital  21  per  cent; 
Bellevue  19  per  cent;  St.  Luke's  17  per  cent;  Gouverneur  14  per  cent; 
Mt.  Sinai  11  per  cent;  New  York  Dispensary  6  per  cent;  and  none  at 
Harlem  so  far  as  the  records  indicate. 
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8.  Relief.  In  the  group  of  the  200  patients  studied  it  was  necessary 
to  obtain  relief  in  some  form  or  another  for  90  cases.  In  24  instances 
the  relief  consisted  of  extra  diet;  in  12  instances  it  was  clothing  that 
was  needed;  and  in  7  instances  a  money  allowance  was  given.  In  66 
cases  the  family  was  referred  to  relief  societies  from  whirli  various 
forms  of  relief  were  obtained.  The  largest  number  of  relief  cases  was 
recorded  in  the  Presbyterian  clinic  where  18  cases  were  afforded  relief 
in  some  way.  Fifteen  cases  of  dependents  were  recorded  at  Bellevue; 
11  at  St.  Luke's;  8  each  at  Gouverneur,  Xcw  York  Dispensary,  Vander- 
bilt,  New  York  Hospital  and  Lenox  Hill;  5  at  Mt.  Sinai;  and  1  at  Har- 
lem. Extra  diet  was  given  to  6  cases  each  by  St.  Luke's  and  New 
York  Hospital;  4  by  Bellevue;  3  each  by  Mt.  Sinai  and  Presbyterian; 
and  1  each  by  Gouverneur  and  Vanderbilt. 

2.   FACILITIES  AND  PROCEDURES 

The  following  is  a  brief  description  of  the  administrative  machinery 
and  procedure  obtaining  in  the  tuberculosis  climes  which  have  a  bearing 
on  the  results  discussed  in  the  preceding  part  of  the  report. 

1.  Clinic  hours.  Of  the  ten  clinics  included  in  the  study,  four  (Gouv- 
erneur, Harlem,  Bellevue  and  Presbyterian)  are  open  daily.  Lenox 
Hill,  New  York  Dispensary  and  New  York  Hospital  are  open  four  and 
Vanderbilt,  St.  Luke's  and  Mt.  Sinai  three  days  a  week.  All  of  the  ten 
clinics  have  special  sessions  for  children.  Four  of  them  (Harlem,  New 
York  Hospital,  Bellevue  and  Presbyterian)  have  night  clinics,  the  three 
former  having  one  session  per  week,  while  the  Presbyterian  has  two. 
The  need  for  evening  clinics  was  emphasized  at  each  of  these  hospitals, 
as  the  patients  who  attend  in  the  evening  are  usually  "arrested"  cases 
and  are  at  work  during  the  day.  Bellevue  has  had  an  evening  clinic  for 
more  than  seven  years.  The  average  attendance  is  about  ten  patients, 
although  there  has  been  a  drop  in  attendance  during  the  war.  Harlem's 
evening  cUnic  has  been  in  operation  for  four  years  and  averages  about 
18  patients  per  session.  There  it  is  regarded  as  of  equal  importance 
with  the  day  clinic.  The  Presbyterian  finds  it  necessary  to  run  two 
evening  sessions,  averaging  about  12  patients  at  each  session.  The 
New  York  Hospital  has  a  smaller  clinic  with  a  steady  clientele.  Many 
of  the  patients  here  have  been  under  supervision  in  the  evening  clinics 
for  years  while  continuing  to  work. 
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2.  Nursing  service.  The  number  of  nurses  employed  by  the  different 
clinics  varies  from  one  each  at  New  York  Hospital  and  New  York  Dis- 
pensar)'  to  6  at  Bellevue.  Mt.  Sinai  employs  4  nurses,  Harlem  usually 
4,  although  only  3  were  employed  during  the  period  covered  by  this 
study,  and  Lenox  Hill,  St.  Luke's  and  Gouverneur  each  2.  Presby- 
terian has  1  regular  clinic  nurse  and  also  a  pupil  nurse  who  gives  one- 
fourth  of  her  time  to  the  clinic.  Vanderbilt  employs  three  cHnic  nurses 
and  the  social  ser\nce  supervisor  devotes  part  of  her  time  to  the  de- 
partment. At  Bellevue  1  nurse  acts  as  supervisor,  while  1  is  in  charge 
of  the  ward  work  and  transfer  of  cases.  During  and  after  the  time  the 
study  was  made,  there  occurred  a  certain  amount  of  shifting  of  nurses 
at  several  of  the  hospitals  because  of  the  return  of  nurses  from  war 
work,  etc. 

By  making  use  of  the  figures  of  the  Association  of  Tuberculosis  Clinics 
Reports  for  the  first  half  of  the  year  1919,  we  are  able  to  compare  the 
number  of  cases  under  treatment  at  each  cHnic  with  the  nimiber  of 
nurses  employed  and  so  estimate  the  average  number  of  patients  under 
each  nurse's  care.  We  are  thus  also  able  to  ascertain  the  average 
number  of  nurse's  visits  to  the  patient. 


ihstudtion 


St.  Luke's 

Vanderbilt 

Bellevue 

Lenox  Hill 

Gouverneur 

Mt.  Sinai 

Harlem 

New  York  Hospital .  . 
New  York  Dispensary 
Presbyterian 
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NDMBER  oy 
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HOUE  VISITS 

FIRST  HALF 
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PATIENTS 

PATIENTS  PER 

NURSES 

UNDER  TREAT- 
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HALF  OF  1919 

2 

317 

15S 

2110 

n 

695 

199 

2462 

6 

1759 

293 

1573 

2 

611 

305 

1163 

2 

620 

310 

1223 

4 

1461 

365 

891 

3 

1302 

434 

2573 

1 

446 

446 

759 

1 

764 

764 

834 

u 

1180 

944 

1381 

AVERAGE 

number  of 
nurses'home 

visits  per 
patient  first 

HALF  OF   1919 


6.6 
3.5 
0.8 
1.7 
1.9 
0.6 
1.9 
1.7 
1.1 
1.2 


The  average  number  of  patients  per  nurse  does  not  of  course  indi- 
cate the  number  of  patients  under  a  nurse's  care  at  any  one  time  but 
is  simply  a  computed  average  of  the  number  of  cases  with  which  she 
came  in  contact  in  the  first  six  months  of  1919.  According  to  these 
figures  the  nurses  at  the  Presbyterian  and  New  York  Dispensary  have 
a  very  much  larger  number  of  cases  to  care  for  than  the  nurses  at  the 
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Other  hospitals.  It  must  be  borne  in  mind,  however,  that  the  organi- 
zation in  dilTcrcnt  hospitals  affects  this  figure.  In  hospitals  employing 
several  nurses  1  must  devote  part  of  her  time  to  supervising  the  activi- 
ties of  the  rest,  and  in  many  of  the  dispensaries  nurses  have  special  duties, 
for  example  the  ward  work  at  Bellevuc,  which  makes  it  impossible  to 
devote  time  to  visiting. 

It  will  be  seen  from  the  figures  above  that  the  average  number  of 
nurses'  home  visits  per  patient  does  not  correspond  in  every  case  with 
the  average  number  of  patients  under  care  by  each  nurse.  Although 
St.  Luke's  and  Vanderbilt  with  the  lowest  number  of  patients  to  handle 
record  a  correspondingly  high  number  of  nurses'  visits  to  the  homes, 
Presbyterian  and  New  York  Dispensary  with  the  highest  number  of 
patients  per  nurse  average  a  larger  number  of  nurses'  home  visits  than 
Bellevue  or  Mt.  Sinai,  which  have  a  much  smaller  number  of  patients 
per  nurse.  One  reason  for  this,  as  indicated  before,  is  the  organization 
of  service.  At  both  Bellevue  and  Mt.  Sinai,  the  time  of  1  nurse  is 
given  to  super\ision,  while  at  New  York  Dispensary  as  only  1  nurse  is 
employed,  no  time  is  taken  for  this  purpose. 

There  is  also  a  difference  between  the  different  hospitals  in  their 
procedure  of  recording  visits,  some  recording  only  visits  where  the 
patients  are  seen,  and  others  recording  even  telephone  calls.  The 
amount  of  clerical  work  done  by  the  nurses  also  affects  the  number  of 
visits  possible;  for  example,  Vanderbilt  has  a  high  average  number  of 
visits,  but  keeps  rather  inferior  social  service  records.  The  use  of  volun- 
teers at  the  different  clinics  who  assist  in  clerical  work  will  also  be 
reflected  in  the  amount  of  visiting  done  by  the  nurses.  Presbyterian, 
St.  Luke's  and  Leno.x  Hill  have  regular  volunteers  at  their  clinics  and 
New  York  Hospital  has  a  volunteer  who  helps  at  times. 

3.  The  follow-up  and  superdision  of  homes.  All  the  clinics  profess 
practically  the  same  standards  with  regard  to  following-up  patients  and 
super\-ising  their  homes  although  in  actual  operation  their  procedure 
varies  according  to  the  pressure  of  work  to  be  done.  Usually  everj' 
new  patient  is  \-isited  in  his  home  wathin  a  month  of  his  registration  at 
the  clinics.  This  visit  is  for  the  purpose  of  studying  the  home  con- 
ditions and  giving  instruction  to  the  patient  and  his  family  and  is 
repeated  from  time  to  time  as  the  need  of  the  case  justifies.  Patients 
who  do  not  return  t^  the  clinic  regularly  are  visited  at  their  homes  to 
ascertain  the  reason  for  non-attendance. 
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Records  which  correspond  to  social  histories  are  kept  in  most  cases 
and  these  records  are  usually  filed  with  the  patient's  medical  history, 
and  are  thus  available  to  the  doctor  at  all  times. 

In  the  200  cases  covered  in  our  survey  the  social  history  was  lacking 
in  10  cases  from  Vanderbilt,  7  each  from  New  York  Hospital  and  Mt. 
Sinai,  3  from  New  York  Dispensary  and  1  from  Lenox  Hill.  The  record 
of  every  other  case  studied  contained  a  social  service  history. 

As  this  part  of  the  nurse's  work  combines  social  service  with  public 
health  nursing,  in  many  instances  the  nurse  in  the  tuberculosis  clinic  is 
considered  a  social  service  worker  and  is  under  the  direction  of  the 
social  service  department,  although  in  addition  to  her  social  and  public 
health  work  she  is  called  upon  to  perform  many  nursing  duties  at  the 
clinic  sessions,  such  as  weighing  patients,  taking  pulse  and  temperature 
and  collecting  laboratory  samples. 

4.  Laboratory  facilities.  Only  one  hospital,  the  Presbyterian,  does  all 
its  own  laboratory  work,  including  sputum  analysis.  Gouverneur  does 
its  own  urinalysis,  sending  the  rest  of  the  work  to  the  laboratory  of  the 
Department  of  Health,  while  the  Department  of  Health  is  called  upon 
to  do  all  the  laboratory  work  for  the  Harlem  Hospital.  The  other 
hospitals  do  locally  all  the  laboratory  work  except  the  examination  of 
sputum,  which  is  done  by  the  Department  of  Health. 

In  this  connection  it  might  be  interesting  to  present  the  extent  to 
which  laboratory  facilities  were  used  in  connection  with  the  200  cases 
under  study  (table  5).  Examination  of  sputum  was  recorded  for  20, 
or  100  per  cent  of  the  cases  at  Gouverneur,  Harlem  and  New  York  Dis- 
pensary; for  19,  or  95  per  cent  of  the  patients  at  St.  Luke's,  Mount 
Sinai,  Presbyterian  and  Bellevue;  for  18,  or  90  per  cent  of  those  at 
Lenox  Hill;  for  17,  or  85  per  cent  of  those  at  New  York  Hospital;  and  for 
14,  or  70  per  cent  of  those  from  Vanderbilt.  The  records  show  that  a 
urinalysis  was  made  in  16  or  80  per  cent  of  the  cases  at  Gouverneur  and 
Presbyterian;  in  13  or  65  per  cent  of  the  cases  at  Lenox  HiU;  10  or  50 
per  cent  at  Vanderbilt;  in  7  or  35  per  cent  at  New  York  Hospital  and 
Mt.  Sinai;  5  or  20  per  cent  at  Bellevue;  3  or  15  per  cent  at  New  York 
Dispensary;  and  1  or  5  per  cent  at  Harlem.  The  nupiber  of  Wasser- 
manns  recorded  among  the  20  cases  from  each  hospital  were  as  follows: 
Presbyterian,  6;  St.  Luke's,  4;  Vanderbilt,  New  York  Hospital,  Mt. 
Sinai,  Lenox  Hill,  Gouverneur  and  Bellevue,  each  2.  There  was  no 
record  of  a  Wassermann  in  the  20  cases  studied  at  Harlem  nor  at  New 
York  Dispensary. 
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An  X-ray  examination  was  recorded  for  17  or  85  per  cent  of  the 
cases  at  Mt.  Sinai;  for  10  or  50  per  cent  at  Gouvemeur;  for  9  or  45  per 
cent  at  New  York  Hospital  and  Prcshyterian;  for  8  or  40  per  cent  at 
St.  Luke's;  for  4  or  20  per  cent  at  Harlem,  Lenox  Hill  and  Bellevue;  and 
3  or  IS  per  cent  at  Vanderbilt.  No  record  was  found  of  an  X-ray  ex- 
amination in  the  20  cases  studied  at  New  York  Dispensary.  Lenox 
Hill  recorded  4  fluoroscopic  examinations  and  New  York  Hospital  1. 

5.  Instniclions  to  patients.  The  climes  were  found  to  be  fairly  uni- 
form as  to  the  kind  of  personal  instruction  given  to  the  patient.  Em- 
phasis is  laid  upon  hygienic  habits  of  living,  and  especially  upon  care  of 
the  sputum.  This  instruction  is  given  both  by  the  doctors  in  the  clinic 
and  the  nurses  in  the  home.  The  time  given  to  this  very  important 
clinic  activity  depends  largely  upon  the  interest  of  the  individual  worker, 
and  the  pressure  of  work  to  be  done. 

6.  Educational  literature.  At  the  time  our  worker  visited  the  clinics 
only  7  were  found  to  be  distributing  educational  literature  to  the  pa- 
tients. At  Vanderbilt,  New  York  Hospital  and  Mt.  Sinai,  no  litera- 
ture was  being  given  out.  In  the  hospitals  where  literature  was  used 
the  Department  of  Health  material  was  distributed  by  all  except  Lenox 
Hill  which  prepared  its  own  educational  pamphlets. 

7.  Relief  gii'ing.  All  clinics,  except  New  York  Dispensarj',  Harlem 
and  Lenox  Hill,  have  special  funds  from  which  relief  can  be  given.  In 
most  instances  this  fund  is  used  largely  for  extra  diet.  In  each  of 
the  dispensaries  where  no  fund  was  available,  the  worker  expressed  a 
desire  for  such  a  fund. 

3.    THE   DEVELOPMENT   OF   TUBERCULOSIS   CLINIC   WORK 

The  campaign  against  tuberculosis,  which  was  the  starting  point  of 
the  modem  public  health  movement,  was  responsible  for  the  establish- 
ment of  the  tuberculosis  clinic.  In  the  City  of  New  York  the  organi- 
zation of  the  Association  of  Tuberculosis  Clinics  stimulated  better  and 
more  uniform  clinic  organization.  A  study  of  the  figures  published  in 
the  annual  reports  of  the  Association  throws  interesting  light  on  the 
growth  and  development  of  the  tuberculosis  clinics. 

1.  Volume  of  'work.  The  table  given  below  illustrates  the  increasing 
volume  of  work  of  the  tuberculosis  clinics  since  1909.  The  number  of 
patients  treated  more  than  doubled  from  the  year  1909  to  1915  and 
since  then  there  has  been  relatively  little  change,  although  during  the 
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year  1918  there  was  a  decrease  of  over  2,000  cases  in  comparison  with 
the  preceding  year. 


VEAa 

NUMBER  OF  CASES  TREATED 

NDMBEE  OF  VISITS  TO 
CLINICS 

AVERAGE  NUMBER  OF 
\aSITS  PER  CASE 

1909 

21,811 

1910 

30,399 

1911 

32,058 

117,718 

3.7 

1912 

29,705 

117,490 

3.8 

1913 

38,815 

170,467 

4.3 

1914 

39,418 

159,241 

4.0 

1915 

45,862 

185,487 

4.0 

1916 

45,507 

166,769 

3.6 

1917 

46,266 

152,773 

3.3 

1918 

44,248 

138,085 

3.1 

While  the  number  of  cases  treated  aimually  since  1915  remained  prac- 
tically the  same,  the  number  of  visits  made  to  the  clinics  decreased 
rapidly.  There  were  probably  several  causes  responsible  for  this  de- 
creased attendance  but  one  chief  reason  was  no  doubt  the  falling  off 
in  the  average  number  of  nurses'  visits  to  the  homes  of  the  patients. 

2.  Relation  of  attendance  of  patients  to  nurses'  home  visits.  Neither 
the  Department  of  Health  nor  the  private  cHnics  has  always  supplied 
the  necessary  number  of  nurses  to  enable  them  to  do  as  much  visiting 
as  was  necessary  in  the  interests  of  proper  home  supervision  and  of 
maintaining  the  patient's  attendance. 


TOTAL  NUMBER  OF  NURSES' 

AVERAGE  NUMBER  OF 

A\'ERAGE  ATTENDANCE  OF 

HOME  VISITS 

HOME  VISITS  PER  NURSE 

PATIENTS  AT  CLINIC 

1909 

41,870 

1.9 

1910 

56,704 

1.9 

1911 

63,030 

1.9 

3.7 

1912 

105.002 

3.5 

3.8 

1913 

113,711 

2.8 

4.3 

1914 

98,221 

2.4 

4.0 

1915 

101,424 

2.2 

4.0 

1916 

83,599 

1.8 

3.6 

1917 

81,788 

1.7 

3.3 

1918 

61,296 

1.3 

3.1 

The  average  number  of  nurses'  visits  to  patients  reached  its  highest 
point  of  3.5  in  1912  and  since  that  time  it  has  been  constantly  declining, 
as  has  the  average  attendance  of  patients  at  the  clinics.  The  highest 
attendance  was  recorded  in  1913  following  and  during  the  year  of  the 
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greatest  per  capita  number  of  home  visits  by  nurses.  There  seems  to 
be  a  very  evident  and  direct  relationship  between  the  clinic  attendance 
and  the  visiting  of  patients  by  nurses.  As  through  the  nurses*  home 
visits  two  important  things  are  accomplished,  namely,  the  supervision 
of  the  home  environment  of  the  patient  and  his  family  and  the  increased 
amount  of  medical  attention  through  better  clinic  attendance  of  patient, 
ampler  nursing  facilities  at  the  clinics  are  strongly  indicated. 

3.  Treatment  of  children.  Early  in  the  history  of  the  Association  of 
Tuberculosis  Clinics  especial  emphasis  was  laid  upon  the  supervision  of 
children  in  the  families  of  tuberculous  individuals,  and  the  clinics  were 
urged  to  hold  special  sessions  for  children.  At  the  present  time  most  of 
the  tuberculosis  clinics  have  such  special  sessions  for  children  and  the 
results  of  this  effort  in  the  direction  of  preventive  medicine  are  illustrated 
by  the  appended  graphic  chart. 

In  1909  children  constituted  only  8.1  per  cent  of  all  the  patients  under 
clinic  supervision.  It  was  impossible  to  obtain  the  figures  from  which 
to  compile  the  proportions  in  1910  and  1911,  but  for  the  years  1912  to 
1917  the  percentages  of  children  were  as  follows:  24.6,  25.3,  30,  34.9,  38 
and  40,  the  year  1917  showing  nearly  5  times  as  great  a  proportion  of 
children  under  clinic  supervision  as  in  1909.  There  was  a  slight  diminu- 
tion of  this  figure  to  39.5  per  cent  in  1918.     (See  chart  1.) 

4.  Proportion  of  cases  discharged  to  institutions.  The  increasing  pro- 
portion of  the  so  called  "discontinued"  tuberculosis  clinic  patients  who 
are  placed  in  institutions  for  treatment  for  the  years  1909  to  1918  is  a 
gratifying  phenomenon. 


YEAR 

TOTAL  NUMBEB  DISCON- 
TUfCED 

TOTAL  NUMBER  TO 
raSTlTDTlONS 

PER  CENT 

1909 

9818 

1737 

17.6 

1910 

13564 

2103 

15.1 

1911 

14779 

2213 

14.2 

1912 

13024 

2449 

18.1 

1913 

15213 

3848 

22.6 

1914 

15940 

3698 

23.1 

1915 

16485 

3823 

23.1 

1916 

16711 

3722 

22.1 

1917 

16150 

3654 

22.1 

1918 

14332 

3049 

21.1 

This  phenomenon  may  reflect  either  the  increased  efficiency  of  the 
clinics  in  their  placing  of  cases  or  it  may  be  due  to  the  increased  ca- 
pacity of  institutions,  or  to  both  of  the  factors  in  combination.     The 
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increase  in  1913  and  1914  coincides  with  the  opening  of  the  Sea  View 
Hospital  and  St.  Anthony's  in  these  years,  and  the  decrease  in  1918  is 
probably  due  to  the  disorganization  during  the  war. 

5.  Tltc  proportion  of  cases  found  non-tuberculous.  The  increasing  pro- 
portion of  cases  discharged  from  the  clinics  as  "non-tuberculous"  dem- 
onstrates the  fact  that  more  people  are  coming  to  the  chnics  for  diag- 
nostic purposes.  The  Association  of  Tuberculosis  Climes  early  in  its 
history  insisted  upon  the  importance  of  medical  supervision  of  the 
families  of  patients,  and  these  figures  would  seem  to  indicate  the  suc- 
cessful working  out  of  this  plan. 

The  attached  graphic  chart  illustrates  the  gradual  increase  in  the 
proportion  of  cases  discharged  from  the  clinics  as  "  non- tuberculous" 
during  the  years  from  1909  to  1918.  This  proportion  has  increased 
steadily  and  more  than  tripled  in  the  ten  years  during  which  the  clinics 
have  attempted  to  bring  in  for  examination  all  the  members  of  the 
families  of  their  patients.     (See  chart  2.) 

4.    COMPARISON  or  TUBERCULOSIS  CLINICS  WITH  OTHER  DEPARTMENTS 

Although  the  tuberculosis  clinics  vary  among  themselves  as  to  the 
degree  of  their  efficiency,  they  are,  as  a  group,  superior  in  organization 
and  procedure  to  the  other  departments  of  the  dispensaries  as  the  fol- 
lowing comparison  clearly  demonstrates.  In  drawing  inferences  from 
the  comparisons,  it  must  be  borne  in  mind,  however,  that  the  selection 
of  records  from  the  tuberculosis  clinics  may  give  them  a  certain  degree  of 
advantage  over  the  other  dispensaries,  in  that  all  of  the  tuberculosis 
records  referred  to  cases  of  more  than  one  year's  association  with  the 
chnics,  while  not  all  cases  in  the  other  cUnics  were  of  similar  duration. 

COMPARISON  WITH  GENERAL  MEDICAL  CLINICS 

1.  Content  of  medical  history.  The  diagnosed  records,  studied  from 
the  general  medical  departments,  indicate  the  habits  of  the  patient  as 
to  alcohol,  tea,  coffee  and  tobacco  in  only  15.2  per  cent  of  the  cases, 
while  such  habits  are  recorded  in  70  per  cent  of  cases  in  the  tuberculosis 
clinics.  The  family  history  is  indicated  in  19.5  per  cent  of  instances 
in  the  general  medical  clinics  and  in  91.5  per  cent  in  the  tuberculosis 
cases;  and  home  situation  in  38.8  per  cent  of  the  general  medical  against 
77.5  per  cent  of  the  tuberculosis  cases.  Occupation  is  noted  on  the 
records  of  70.7  per  cent  of  cases  in  the  general  medical  clinics  and  96.5 
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per  cent  in  Uic  tuberculosis  clinics;  past  health  in  53.3  per  cent  as 
against  79  per  cent;  medication  in  87.8  per  cent  as  against  94.5  per  cent. 
Treatment  other  than  medication  is  indicated  in  13.6  per  cent  of  the 
general  medical  histories  and  27  per  cent  of  the  tuberculosis  records. 
The  general  medical  clinics  record  follow-up  procedures  in  only  1.8  per 
cent  of  cases,  whereas  the  tuberculosis  clinics  record  home  visits  in  81.5 
per  cent.  The  former  record  less  than  1  per  cent  of  social  service  his- 
tories, and  the  latter  86  per  cent.  Progress  is  recorded  in  17.9  per  cent 
of  the  general  medical  cases  as  against  71  per  cent  of  the  cases  of 
tuberculosis. 

Comparison  of  tuberculosis  with  general  medical  records  of  other 
diagnosed  diseases  in  the  same  institutions  shows  that  the  former 
records  are  um"formly  excellent  even  in  the  dispensaries  where  the 
general  medical  records  are  relatively  poor. 

Harlem  general  medical  clinic's  records  indicate  medication  in  41.6 
per  cent  of  cases  and  progress  in  25  per  cent,  while  the  Harlem  tuber- 
culosis clinic  records  medication  in  100  per  cent  of  cases  and  progress 
in  90  per  cent.  Habits,  family  history-,  home  situation,  past  health, 
occupation  and  social  service,  are  never  found  recorded  in  the  Harlem 
general  medical  clinic,  while  the  tuberculosis  clinic  indicates  the  above 
items  in  the  following  percentages:  habits,  70;  family  history,  100; 
home  condition,  100;  past  health,  100;  occupation,  95;  social  ser\-ice,  100. 

Comparing  Belle\-ue  Hospital's  medical  clinic  with  the  tuberculosis 
clinic  in  that  institution,  the  following  items  are  found  recorded  in  the 
given  proportion  of  cases,  the  percentage  from  the  medical  clinic  being 
given  first  in  each  instance;  habits,  4.1-95;  family  history,  12.5-100; 
home  condition,  20.8-95;  past  health,  58.3-95;  occupation,  45.8-100; 
social  service,  0-100;  medication,  91.6-100;  progress,  45.8-90. 

2.  Physical  examination.  Comparing  the  procedure  of  physical  ex- 
amination recorded  in  the  tuberculosis  clinics  with  that  for  special 
diagnosed  diseases  in  the  general  medical  clinics,  the  following  differ- 
ences are  noted:  the  former  record  99  per  cent  of  physical  examinations 
against  58.2  per  cent  for  the  general  medical  clinics;  the  abdomen  is 
examined  in  8.5  per  cent  of  cases  in  the  tuberculosis  clinics  and  12.6 
per  cent  in  the  general  medical;  teeth  and  tongue  are  examined  in  15 
per  cent  of  cases  in  the  tuberculosis  clinics  as  against  6.2  per  cent  and 
2.3  per  cent  respectively  in  the  general  medical  clinics;  and  the  throat 
is  examined  in  about  6  per  cent  of  cases  in  both  departments  and  blood 
pressure  taken  in  7.5  per  cent  of  the  tuberculosis  cases  and  only  1.8 
per  cent  of  the  general  medical. 


56  TUBERCULOSIS  CLINICS 

The  examination  of  the  lungs  and  the  taking  of  weight,  temperature, 
pulse  and  respiration,  as  these  are  procedures  particularly  essential  to 
tuberculosis  cases,  are  not  compared  with  the  records  of  other  diseases 
except  in  such  instances  as  the  other  disease  calls  for  similar  procedure. 
The  examination  of  lungs  is  recorded  in  98  per  cent  of  tuberculosis  cases, 
but  in  only  55.4  per  cent  of  cases  of  chronic  bronchitis.  Weight  is 
recorded  in  99  per  cent  of  tuberculosis  cases  and  in  only  16  per  cent  of 
cases  of  malnutrition.  The  tuberculosis  records  indicate  the  tem- 
perature in  99  per  cent  of  instances,  while  the  malnutrition  records 
note  it  in  only  27.6  per  cent,  chronic  heart  lesions  in  26.4  per  cent, 
chronic  nephritis  in  20.5  per  cent  and  chronic  bronchitis  in  16.6  per 
cent  of  cases.  The  pulse  is  recorded  in  99  per  cent  of  tuberculosis 
cases,  but  in  only  35.6  per  cent  of  cardiac  cases  and  19.7  per  cent  of  cases 
of  chronic  nephritis.  The  respiration  is  indicated  in  99  per  cent  of 
tuberculosis,  but  in  only  4.9  per  cent  of  cases  of  chronic  bronchitis,  23.5 
per  cent  of  chronic  nephritis  and  22  per  cent  of  chronic  heart  lesions. 

3.  Use  of  laboratory.  In  the  200  tuberculosis  records  studied,  some 
kind  of  laboratory  test  was  indicated  in  98  per  cent  of  cases,  whereas  in 
the  other  special  diseases  where  laboratory  tests  are  considered  essential, 
the  proportions  of  tests  were  as  foUows:  syphilis  of  the  nervous  system, 
84  per  cent;  chronic  nephritis  and  gonorrhea,  each  66.7  per  cent;  and 
gastric  ulcer,  58.9  per  cent. 

Nephritis  and  gornorrhea,  as  would  be  expected,  stand  highest  in 
the  proportion  of  cases  receiving  urinalyses  but  tuberculosis  is  well 
above  any  other  disease,  recording  40.5  per  cent  of  cases  examined. 

In  the  comparison  of  X-ray  examinations,  fracture  with  56.7  per  cent 
of  records  showing  such  procedure  and  gastric  ulcer  with  45.3  per  cent 
are  the  only  diseases  with  a  higher  record  than  tuberculosis,  with  34 
per  cent.  The  disease  with  the  next  highest  proportion  is  chronic 
nephritis,  with  7.8  per  cent  of  X-ray  examinations  indicated.  As 
regards  the  Wassermann  reaction,  tuberculosis,  which  records  11  per 
cent  of  cases  examined,  is  only  exceeded  by  syphilis  with  78.2  per  cent 
and  epilepsy  with  12.2  per  cent. 

The  other  common  laboratory  tests  for  tuberculosis,  such  as  sputum 
and  von  Pirquet,  are  not  comparable  with  the  same  procedures  for  the 
other  diseases,  but  it  is  interesting  to  note  in  this  connection  that 
whereas  sputum  analysis  is  recorded  in  92.5  per  cent  of  tuberculosis 
cases,  microscopic  urinalysis  is  recorded  in  only  37.2  per  cent  of  cases 
of  chronic  nephritis;  X-ray  in  56.7  per  cent  of  fractures;  smears  in  33.9 
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per  cent  of  cases  of  gonorrhea  in  women;  and  Wassermann  test  in  78.2 
per  cent  of  syphilis  cases  treated  in  neurological  clinics  and  89.1  per 
cent  of  those  treated  in  special  venereal  clinics. 

4.  Attendance.  .\  comparison  of  the  attendance  of  the  patients  suf- 
fering from  the  dilTerent  chronic  diseases  is  interesting  in  this  connec- 
tion and  it  is  found  that  the  attendance  at  the  tuberculosis  clinics  is  of 
a  much  higher  grade,  indicating  superior  supervision  in  these  clinics. 
The  general  mean  number  of  visits  of  the  tuberculosis  patients  under 
treatment  for  less  than  two  years  is  16;  of  patients  under  treatment  from 
two  to  three  years,  the  mean  number  of  visits  is  30;  and  for  those  under 
treatment  over  three  years  the  number  is  48. 

The  mean  number  of  visits  for  all  cases  of  syphilis  studied  in  the 
venereal  clinic  survey  was  about  9,  while  more  than  one-half  of  the 
cases  of  malnutrition,  chronic  bronchitis,  eczema  and  gonorrhea  in 
women  made  only  one  visit. 

5.  Social  service.  The  social  service  histories  are  filed  with  the 
medical  records  in  nearly  all  of  the  tuberculosis  clinics  whUe  these 
records  are  usually  filed  separately  in  the  general  medical  clinics  cases, 
making  the  information  rather  inaccessible  to  the  clinic  physician. 

COMPARISON  WITH  VENEREAL  CLINICS 

1.  Supervision  of  families.  One  essential  feature  in  the  adequate 
control  of  both  venereal  disease  and  tuberculosis  is  the  supervision  and 
prophylactic  examination  of  the  families  of  clinic  patients.  Whereas 
little  or  nothing  is  being  done  at  the  venereal  clinics  along  this  line,  the 
tuberculosis  clinics  systematically  supervise  the  patient's  family  when- 
ever possible;  and  of  the  families  of  the  200  cases  studied,  246  members 
other  than  the  original  patient  are  recorded  as  having  had  a  prophy- 
lactic physical  examination  at  the  clinics. 

2.  Treatment  of  children.  Another  fact  which  demonstrates  the  dis- 
ease preventive  activities  of  the  tuberculosis  clinics  is  the  proportion 
of  children  examined.  In  1918,  39.5  per  cent  of  their  patients  were 
children,  brought  in  for  medical  supervision.  This  figure  again  is  not 
available  for  the  v-enereal  climes  but  the  proportion  of  children  receiving 
prophylactic  supervision  at  these  clinics  is  very  low. 

All  of  the  private  tuberculosis  chnics  and  all  but  five  of  those  con- 
ducted by  the  Department  of  Health  hold  special  sessions  for  children 
at  some  time  when  it  is  possible  for  school  children  to  attend.    The 
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venereal  clinics  provide  only  the  following  facilities  for  children:  Belle- 
vue,  special  clinics  for  both  syphilis  and  gonorrhea;  Vanderbilt,  a  special 
clinic  for  gonorrhea;  and  New  York  Hospital,  special  hours  for  women 
and  children. 

COMPARISON    WITH  SPECIAL  GASTRO-ENTERIC  CLINICS 

As  it  has  been  found  in  our  survey  of  medical  cases  that  the  same 
conditions  when  treated  in  special  clinics  receive  better  attention  than 
when  treated  in  general  medical  clinics,  a  comparison  is  made  below  of 
gastric  ulcer  treated  in  special  clinics  at  Brooklyn  Hospital,  and  Mt. 
Sinai  dispensaries,  with  the  tuberculosis  cases  studied. 

A  physical  examination  is  recorded  in  77.3  per  cent  of  all  cases  of 
gastric  ulcer  treated  in  the  special  clinics,  whereas  a  physical  exami- 
nation is  indicated  in  98  per  cent  of  the  tuberculosis  records. 

The  abdomen  is  recorded  as  having  been  examined  in  68.3  per  cent  of 
cases  of  gastric  ulcer  in  the  special  clinics,  while  the  lungs  were  ex- 
amined in  98  per  cent  of  cases  in  the  tuberculosis  clinics.  Examina- 
tion of  the  teeth  is  noted  for  2.3  per  cent  of  cases  in  the  special  gastric 
ulcer  clinics  and  in  15  per  cent  of  cases  in  the  tuberculosis  chnics. 

Urinalysis  is  recorded  in  22.5  per  cent  of  cases  of  gastric  ulcer,  whereas 
urinalysis  is  indicated  for  40.5  percent  of  the  tuberculosis  cases  studied. 

A  Wassermann  Reaction  is  noted  for  4.6  per  cent  of  the  cases  in  the 
special  gastric  ulcer  clinics  and  11  per  cent  of  the  tuberculosis  cases. 

The  75  per  cent  of  gastric  ulcer  cases  receiving  a  test  meal  at  the 
special  clinics  may  be  compared  with  the  92.5  per  cent  of  tuberculosis 
cases  recorded  as  having  had  an  analysis  of  sputum  as  a  diagnostic 
procedure. 

This  comparison  although  inconclusive  will  perhaps  serve  to  indicate 
and  emphasize  the  superiority  of  the  organization  of  tuberculosis  clinics 
over  other  departments  of  the  dispensary. 

CONCLUSIONS 

There  seem  to  be  two  chief  reasons  why  the  treatment  of  tuberculosis 
is  relatively  superior:  first,  because  of  the  centrahzed  control  of  the 
tuberculosis  clinics;  and  secondly,  because  tuberculosis  is  a  disease 
treated  in  special  clinics  by  physicians  particularly  interested  and 
expert  in  its  treatment.  Moreover,  most  of  the  clinic  physicians  in 
the  tuberculosis  departments  receive  compensation  for  services. 


TUBERCULOSIS   CLINICS  59 

TIIE    ASSOCIATION'   OF   TUBERCULOSIS   CLINICS 

/.  History  and  membership.  As  the  relatively  high  standards  of  the 
tuberculosis  clinics  are  due  in  a  great  measure  to  the  activities  of  the 
Association  of  Tuberculosis  Clinics,  a  brief  resume  of  the  history  and 
actiN-ities  of  this  organization  may  not  be  amiss  in  this  connection. 

The  Association  of  Tuberculosis  Clinics  was  organized  in  1908  as  an 
offshoot  of  the  Tuberculosis  Relief  Committee  of  the  New  York  Charity 
Organization  Society,  for  the  purpose  of  eliminating  the  overlapping 
and  duplication  in  the  work  of  the  various  tuberculosis  clinics.  The 
Association  then  consisted  of  eight  clinics  as  follows:  Bellevue,  Health 
Department,  Gouvemeur,  Presbyterian,  Vanderbilt,  New  York  Dis- 
pensary, New  York  Hospital  and  Harlem. 

The  membership  has  grown  rapidly  especially  by  an  increase  in  the 
number  of  Health  Department  clinics.  At  the  present  time  there  are 
thirty  tuberculosis  clinics  in  the  Association,  twenty  operated  by  the 
Health  Department,  three  by  Belle\Tie  and  Allied  Hospitals  and  seven 
by  private  institutions  as  follows:  Lenox  Hill,  Mt.  Sinai,  New  York 
Dispensary,  New  York  Hospital,  Presbyterian,  St.  Luke's  and  Vander- 
bilt. Several  other  clinics  have  been  members  of  the  Association  from 
time  to  time  and  have  resigned  for  various  reasons. 

The  objects  for  which  the  Association  was  formed  have  been  stated 
as  follows : 

To  organize  dispensary  control  of  tuberculosis  in  New  York  City  and  to 
develop  a  uniform  system  of  operation  of  such  dispensaries  as  are  organized 
for  this  purpose;  to  retain  patients  under  observ-ation  until  they  are  satis- 
factorily disposed  of,  and  to  prevent  their  drifting  from  one  dispensarj'  to 
another;  to  facilitate  the  attendance  of  patients  at  the  dispensary  most  con- 
venient to  their  homes;  to  facilitate  the  work  of  \-isiting  nurses  in  the  homes 
of  patients;  to  provide  for  each  patient  requiring  it,  assistance  by  special 
funds  or  through  benevolent  organizations  and  proper  hospitals,  sanatorium  or 
dispensarv'  care;  to  cooperate  with,  and  assist  as  far  as  possible,  the  Depart- 
ment of  Health  in  the  super\-ision  of  tuberculosis;  to  do  any  and  all  acts  and 
things  which  may  lawfully  be  done  to  aid  in  securing  any  of  the  above  named 
objects;  and  generally  to  combat  and  assist  in  combating  tuberculosis  and  to 
alleviate  and  assist  in  alle\-iating  its  effects. 

The  work  of  the  organization  is  carried  on  by  an  executive  staff  under 
the  supervision  of  the  board  of  directors.  The  functions  of  this  staff 
are  to  receive  and  tabulate  information  from  the  monthly  reports  of  the 
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indi^^dual  clinics;  to  make  critical  studies  from  time  to  time  of  the 
efficiency  of  the  various  dispensaries  and  make  reports  of  these  studies; 
to  prepare  annual  reports,  circulars  of  informarion,  "Clinic  Notes"  as 
described  later;  and  to  cooperate  with  the  Board  of  Health  and  voluntary 
health  organizations  in  their  activities. 

2.  The  viain  achievements  of  the  Association.  Some  of  the  results  of 
the  acti\ities  of  the  Association  of  Tuberculosis  Clinics  in  raising  the 
standard  of  the  tuberculosis  clinics  can  be  summarized  as  follows: 

Requirements  for  adtnission.  The  Association  established  the  follow- 
ing requirements  for  admission  to  its  membership: 

Clinics  eligible  for  membership  in  the  Association  must  be  provided  with 
(a)  a  separate  class  for  tuberculosis  cases;  (b)  a  graduate  nurse  assigned  to 
this  class  for  the  purpose  of  maintaining  supervision  over  the  homes  of  these 
tuberculosis  cases;  (c)  a  district  within  which  the  work  of  the  class  is  limited 
for  new  cases. 

By  insisting  on  these  minimum  requirements  the  Association  has 
been  able  in  many  instances  to  raise  the  standards  of  the  clinics  applying 
for  admission. 

District  treatment.  The  Association  brought  about  a  district  organi- 
zation of  tuberculosis  clinic  work  thus  eh'minating  a  great  deal  of  con- 
fusion and  conserving  the  time  and  energy  of  both  patients  and  the 
chnic  personnel. 

Critical  studies.  Various  critical  studies  of  the  work  of  the  tubercu- 
losis cUnics  have  been  made  from  time  to  time  and  the  observations 
of  the  work  done  at  the  cUnics  incorporated  in  reports  submitted  to 
cHnic  authorities  for  their  information  and  guidance.  This  constructive 
criticism  has  resulted  in  higher  standards  of  procedure  being  gradually 
introduced  in  all  clinics. 

Monthly  reports.  A  system  of  monthly  reports  from  the  individual 
climes  to  the  central  office  was  instituted  by  the  Association.  These 
reports  were  of  great  value  to  the  clinics  themselves  because  they  neces- 
sitated a  monthly  checking  up  of  their  own  activities  and  also  served  as  a 
basis  of  some  of  the  critical  studies  of  the  association  and  of  the  annual 
reports. 

•  Regular  publications.  On  the  basis  of  the  monthly  statements  the 
Association  publishes  an  annual  report  giving  an  account  of  the  work 
of  every  clinic  in  the  Association.  It  also  issues  a  monthly  bulletin, 
Clinic  Notes,  and  distributes  it  to  the  Association  members  for  purposes 
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of  bringing  climes  closer  together,  stimulating  healthy  rivalry  and 
establishing  an  esprit  do  corps  among  the  workers. 

A  series  of  circulars  of  information  has  been  issued  to  the  clinics  to 
keep  them  in  touch  with  matters  of  general  interest  and  to  inform  them 
of  all  rulings  concerning  methods  of  procedure  adopte<l  by  the  Associa- 
tion or  promoted  by  the  Health  Department. 

Conferences.  The  Association  organized  conferences  of  tuberculosis 
workers  with  the  aim  of  discussing  the  problems  encountered  in  the  work 
and  methods  of  meeting  them.  The  nurses  working  in  tuberculosis 
clinics  were  organized  into  a  group  with  the  object  of  establishing  through 
contact  a  cooperative  spirit  and  of  promoting  uniformity  in  the  work. 

Cooperation  with  the  Department  of  Health.  The  Association  has 
been  an  influential  factor  in  shaping  the  development  of  the  tubercu- 
losis clinic  work  and  has  set  an  example  of  what  can  be  accomplished 
by  similar  cooperative  effort  in  other  branches  of  dispensary  work. 


APPENDIX 

TABLE  lA 
Nationality  of  patients  attending  tuberculosis  clinics  tabulated  by  institutions 
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3 

11.5 

1 

25 

4 

25.0 

New  York 

Hospital . . . 

20 

7 

11.3 

3 

11.1 

1 

1.8 

6 

23.1 

3 

18.7 

Mt.  Sinai .... 

20 

20 

35.7 

Harlem 

20 

6 

9.7 

1 

3.7 

6 

10.7 

3 

11.5 

3 

100.0 

1 

6.2 

Belle\'ue 

20 

6 

9.7 

6 

22.2 

1 

1.8 

3 

11.5 

2 

33.3 

2 

12.5 

Presbyterian  . 

20 

6 

9.7 

1 

3.7 

4 

7.1 

3 

11.5 

4 

66.7 

2 

12.5 

New  York 

Dbpensary 

20 

4 

6.4 

12 

44.5 

2 

3.6 

2 

7.7 

Total 

200 

62 

31.0 

27 

13.5 

56 

28.0 

26 

13.0 

6 

3.0 

4 

2 

3 

1.5 

16 

8.0 

62 
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TABLE  IB 
Age  and  sex  of  patients  attending  the  tuberculosis  clinics  tabulated  by  institutions 
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9 
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10 

10 
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2 
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2 

1 
3 
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24 
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8.3 
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a 
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2 

1 
1 

7 

g 

0< 

Lenox  Hill 

4?  8 

Gouvemeur 

Vanderbilt 

78  6 

St.  Luke's 

14  1 

14  ■? 

Total 

3.5 

*  Number  and  per  cent  based  on  number  of  men,  women  and  children  respectively. 
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TABLE  4 
Dittribulion  of  palienis  lo  hospitals,  sanatoriums,  day  camps  and  for  coinalesceni  core  tabulated 

by  clinics 


INSTITDTION 


Lenox  Hill 

Gouvemeur 

Vandcrbilt 

St.  Luke's 

Harlem 

New  York  Hospital .  . . 

Bellevue 

Mt.  Sinai 

Presbyterian 

New  York  Dispensary. 

Total 

Per  cent 


NUIIIEC 
■UVINO 
CIIANOE 


9 
15 

13 
13 
9 
9 
14 
14 
10 
10 

116 


20 


11 


14 


13 


2017.2  3.49.5  6.112.111.2  26.8  5.2    19  3.4  40.5 


31 


22 


47 


ai 


13 
29 
18 
24 

15 
16 
27 
28 
19 
13 

202 


*  Number  and  per  cent  based  on  the  116  cases  having  change. 

TABLE  5 
Physical  examination  of  tuberculous  patients  tabulated  by  institution 
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20 
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20 
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20 

20 

20 
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20 

20 
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9 
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20 

10 

16 

2 

Vanderbilt .... 

20 

20 

20 

20 

20 

16 

1 

5 

6 

4 

2 

1 

14 

3 

10 

2 

2 

St.  Luke's 

20 

20 

20 

20 

20 

20 

4 

6 

6 

1 

2 

1 

19 

8 

3 

4 

1 

New  York 

Hospital .... 

19 

19 

19 

19 

19 

20 

2 

2 

3 

17 

9 

7 

2 

1 

Mt.  Sinai 

20 

20 

20 

20 

20 

20 

3 

3 

3 

3 

1 

19 

17 

7 

2 

2 
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20 

20 

20 

20 

20 

20 

20 
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Bellevue 

20 

20 

20 

20 

20 
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Presbyterian.... 

20 

20 

20 

20 

20 

20 
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1 

1 

4 

19 

9 

16 
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New  York 

Dispensary- 

19 

19 

19 

19 

20 

20 

20 

3 

Total  

198 

198 

198 

198 

198 

196 

17 

30 
15 

31 
15.5 

1 

0.5 

12 
6 

9 

4.S 

15 
7.5 

185 
92.5 

68 
34 

81 
40.5 

22 
11 

5 

5 

Percent  total 

99 

99   99 

99 

99 

98 

8.5 

2.5 

EDITORIAL 
A  PROPOSED  SANATORIUM  UNIVERSITY 

The  Swiss-French  Universities  of  Geneva,  Lausanne  and  Neuchitel 
have  issued  a  circular  appeahng  for  funds  to  establish  a  sanatorium  in 
which  students  and  professors  alike  may  continue  studies  while  under 
treatment.  The  idea  makes  a  strong  appeal.  It  is  surely  in  hne  with 
modern  ideas  of  the  value  of  mental  and  physical  occupation  in  quiescent 
periods  of  tuberculosis. 

The  suggestion  comes  from  Dr.  L.  Vauthier  (Secretary-General)  of 
Geneva,  and  a  committee  appointed  from  the  three  imiversities  named. 
An  effort  will  be  made  to  raise  $2,000,000  for  the  estabhshment.  Free 
treatment  would  be  provided  for  those  unable  to  pay.  The  scheme  is  for 
a  separate  institution  under  the  patronage  of  the  three  universities. 

The  privileges  at  first  contemplated  will  be  limited;  and  students 
admitted  only  from  the  United  States,  Belgium,  France,  Great  Britain, 
Greece,  Italy  and  Switzerland.  Many  subjects  would  be  taught  to  suit 
the  varied  needs,  tuberculous  professors  being  engaged  when  this  is 
desirable  and  when  they  are  physically  fit. 

Switzerland  offers  undoubted  advantages  for  trying  such  a  plan.  If 
well  provided  with  medical  direction  and  infirmary  facilities;  and,  above 
all,  if  sufficiently  endowed,  there  is  new  hope  for  the  discouraged  student 
cut  off  in  the  course  of  his  studies. 

It  is  worth  mentioning  that  in  the  United  States,  imiversities  in  the 
West  and  Southwest  are  at  present  giving  instruction  to  ex-service  men 
with  arrested  tuberculosis,  under  the  Federal  Bureau  for  Vocational 
Education.  There  are  numbers  of  students  from  Eastern  colleges  who 
by  reason  of  tuberculosis  have  finished  their  education  in  Western 
colleges. 

The  proposal  to  combine  the  sanatorium  and  university  is  a  logical 
thing.  We  hope  that  American  assistance  will  be  furnished  to  the  Swiss 
experiment. 

E.  R.  B. 
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TUBERCULOSIS  PROBLEMS 

Tuberculosis  problems  change.  And  the  fact  that  they  do  change  is 
the  best  proof  that  we  are  not  standing  still.  The  current  number  of 
the  Review  does  not  voice  a  single  new  thought;  yet  could  our  departed 
heroes  of  tuberculosis  of  only  ten  years  ago  scan  its  pages  they  would 
perforce  rub  their  eyes.  For  their  tuberculosis  problems  have  slunk  o 
the  rear.  The  tubercle  bacillus  is  no  longer  tuberculosis;  it  has  become 
a  mere  incident  of  tuberculosis.  The  man  sick  with  tubercle  is  now 
tuberculosis.  Around  such  men  centers  the  tuberculosis  problem  of  a 
new  day.  That  tubercle  bacilli  are  in  men  no  longer  hurries  a  chill 
down  our  spine.  This  fact  we  have  come  to  accept,— just  as  we  accept 
our  sins, — our  hates  and  our  lusts,  our  covetousness  and  our  pride. 
Moral  science  cannot  deny  their  existence;  good  morals  demand  that 
they  lie  dormant  and  concealed. 

Pause  now  for  a  moment.  Brush  up  for  an  hour  on  the  tuberculosis 
exhortations  that  ushered  in  the  century  and  promised  to  the  populace 
a  new  world.  How?  By  slaughtering  cattle,  by  abolishing  spitting, 
and  by  teaching  and  taking  care  of  the  sick  for  a  few  months.  But 
human  nature  is  cantankerous.  Its  human  right  to  spit  far  and  wide 
will  not  be  yielded  to  a  remote  and  shadowy  peril.  Or  is  it  that  human 
nature  resents  the  imposition  of  law?  Made  tolerably  whole  and  sound 
once  more,  the  sanatorium  graduate  remains  disappointingly  perverse 
to  our  admonidons  and  our  homilies.  We  take  him  by  the  hand  and  we 
tell  him  to  eat  to  fulness  of  good  food,  to  rest  much  in  clean  air,  not  to 
overwork,  not  to  overplay,  not  to  tire;  and  we  send  him  home.  And 
at  home  he  eats  what  is  there,  and  rests  where  he  can,  and  overworks 
and,  may  be,  overplays,  and  he  tires — often;  and  he  comes  back  to  us. 
And  we  condemn  him — only  too  often — for  his  foolishness  and  dis- 
obedience. 

Irony  stalks  the  limger  at  every  turn;  and  by  no  means  the  least  ironic 
episode  in  his  sorry  career  is  that  session  with  the  physician  when  his 
home  regimen  is  worked  out, — a  regimen  that  not  more  than  ten  per 
cent  can  command  and  enjoy.  It  is  the  irony  that  would  prescribe  a 
winter  at  Palm  Beach  for  your  washerwoman's  bronchitis. 

But  we  are  learning.  Turn  now  to  preceding  pages.  From  across 
our  Northern  Border,  from  the  Pacific  Coast,  from  the  Atlantic  Sea- 
board, comes  the  appreciation  that  the  key  to  the  problem  lies  buried 
in  the  condition  of  the  social  mass;  in  urban  and  rural  general  health 
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and  sanitation,  in  wages  and  the  cost  of  commodities,  in  housing  and  in 
rents,  in  hours  of  work,  and  ideals  and  habits  of  play  and  recreation; — 
in  short,  to  paraphrase  Stewart's  brilliant  summary,  in  everything  that 
enters  into  an  indi\'idual's  life.  It  is  his  reaction  to  his  environment  that 
brings  him  to  the  sanatorium;  it  is  his  reaction  to  the  ideal  environment 
of  the  sanatorium  that  sends  him  out  apparently  cured ;  it  is  his  reaction 
to  environment  that  sends  him  back  to  the  sanatorium.  The  problem 
of  prevention  Hes  in  the  character  of  the  social  mass:  here  too  Ues  the 
problem  of  the  permanent  cure  of  tuberculosis.  In  this  tight  of  ours  the 
sanatorium  is  in  no  way  the  beginning  and  end  of  the  struggle.  It  is  a 
link — a  way  station;  but  by  all  odds  the  most  important  way  station, 
the  one  most  fruitful  in  results,  yet  devised  or  imagined.  It  is  not  the 
sanatorium's  fault  that  men  come  to  it:  society  must  answer  for  this. 
Nor  is  it  through  any  shortcoming  of  the  sanatorium  that  men  return 
to  it:  for  this  again  society  is  accountable. 

Nothing  can  be  plainer  than  that  it  is  on  and  through  society  that  we 
must  work.  But  with  what  tact!  What  sjTiipathy!  What  most 
humanistic  appreciation  of  the  fundamental  roots  of  human  nature! 
Whatever  comparisons  and  analogies  eugenists  may  draw  from  the 
race-track  and  the  barnyard,  we  as  workers  in  tuberculosis  should  never 
forget  that  we  are  dealing  with  human  beings.  In  bringing  to  pass  a 
new  breed  of  animals — -a  fairer,  a  stronger  and  a  more  resistant  stock — 
we  must  see  to  it  that  we  do  not  destroy  a  race  of  men.  Pity,  and 
sympathy,  and  love  of  the  good  and  beautiful,  and  creativeness  are  not 
always  the  heritage  of  the  swift,  the  sleek  and  the  strong,  nor  the  posses- 
sion of  the  fine-upstanding,  the  sound-bellied  and  the  taut-muscled 
alone. 

We  gain  nothing;  nay,  we  lose  all  that  we  have,  if  in  our  zeal  we  vio- 
late a  single  one  of  those  fine  traits  of  the  emotions  that  mark  us  off 
from  the  brutes.  We  must  be  ever  careful  that  we  do  not  create  a 
situation  that  would  be  more  intolerable  than  the  one  we  try  to  escape 
from.  Would  the  world  really  be  better  off  if,  as  Dobbie  suggests,  a 
tuberculous  mother  were  not  allowed  to  come  in  contact  with  her  child 
during  its  first  three  years  or  a  tuberculous  father  forbidden  to  live  in 
the  same  house  with  an  infant  under  three?  The  wise  physician  must 
hesitate  to  tell  an  innocent  and  happy  wife  that  her  erring  consort  has 
acquired  syphilis:  he  has  a  responsibility  in  addition  to  that  of  saving 
her  body,  and  perhaps  the  former  responsibility  is  the  greater  one.  This 
may  be  a  fine  point  for  casuistry.     But  there  can  be  hardly  two  opinions 
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as  to  how  many  would  advocate  the  annual  disruption  6f  a  half  million 
homes  in  this  country  alone,  because  of  tuberculosis. 

To  keep  in  view  the  whole  man;  to  work  unceasingly  for  the  better- 
ment of  the  physical  conditions  under  which  he  lives;  to  promote  and 
develop  opportunity  for  advancement  along  paths  that  involve  the  least 
unnecessary  strain, — and  to  do  all  this  with  a  minimum  of  terrorism, 
whether  this  Schrcckliclikcii  be  by  precept,  by  threat  or  by  statute 
law,  but  with  a  maximum  of  tolerance  of  and  regard  for  and  adaptation 
to  the  conservative  demands  and  the  creative  yearnings  of  human 
nature; — this  is  the  "root  and  branch"  attack  on  tuberculosis.  Sensa- 
tional and  exciting,  this?  No.  But  peoples  without  the  materials  for 
the  historian  are  happiest;  the  times  of  peace  are  dull,  yet  charged  with 
work  and  productiveness  and  wealth;  scientific  eras  should  be  rated, 
not  according  to  the  brilliance  or  number  of  their  flashy  discoveries,  but 
according  to  their  total  of  achievement  and  addition  to  knowledge  and 
ideas.  So  perhaps  in  a  period  of  work  and  quiet  orientation  Hke  the 
last  decade  we  in  tuberculosis  may  have  gone  ahead  further  than  when 
a  Laennec  or  a  Koch  flashed  across  our  world. 

A.    K.    K. 

NEW  TUBERCULOSIS  ASSOCIATION,  NEW  YORK  CITY 

The  antituberculosis  work  in  New  York  City  which,  for  the  past 
seventeen  years,  has  been  thoroughly  and  energetically  carried  on  by 
the  Committee  on  the  Prevention  of  Tuberculosis  of  the  Charity  Organi- 
zation Society,  has  been  taken  over  by  a  new  and  larger  corporation,  the 
New  York  Tuberculosis  Association,  Inc.  AU  the  members  of  the  old 
committee,  including  such  prominent  workers  in  the  tuberculosis  field 
as  Dr.  Hermann  M.  Biggs,  State  Commissioner  of  Health;  Dr.  Royal  S. 
Copeland,  Health  Commissioner  of  New  York  City;  Mr.  Lee  K.  Frankel; 
Dr.  S.  S.  Goldwater;  Mr.  Thomas  W.  Lamont;  Dr.  S.  Adolphus  Knopf 
and  others  are  members  of  the  Board  of  Directors  of  the  new  Association. 

The  objects  of  the  Association  are:  The  study  of  tuberculosis  and  of 
the  means  of  preventing  it;  the  dissemination  of  knowledge  as  to  the 
nature  of  the  disease,  its  causes  and  the  methods  of  its  prevention  and 
its  treatment;  the  promotion  of  adequate  facilities  for  the  prevention  of 
tuberculosis  and  for  the  care,  treatment  and  economic  rehabilitation  of 
persons  afllicted  therewith;  and  the  coordination  of  the  work  of  public 
and  private  agencies  engaged  in  any  of  the  foregoing  activities. 
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Dr.  James  Alexander  Miller  is  the  president  of  the  Association  and  Mr. 
Homer  Folks  is  the  vice-president.  Dr.  John  S.  BiUings,  long  connected 
with  tuberculosis  work  in  New  York  City,  is  the  Director. 

A  broad  program  of  education,  publicity,  preventive  work  among 
children,  of  home  treatment  and  after-care,  coordination  of  existing 
clinics  and  of  relief  agencies,  will  be  developed  by  experienced  secretaries. 
A  novel  addition,  in  cooperation  with  the  Federal  Vocation  Board,  will 
be  the  opening  of  a  workshop  where,  under  the  best  sanitary  conditions 
and  medical  supervision,  arrested  cases  of  tuberculosis  will  be  restored 
to  productive  capacity  under  healthy  surroundings. 

Among  the  secretaries  so  far  appointed  are :  Mr.  G.  J.  Drolet,  statisti- 
cian; Miss  Gretta  Jones,  reUef  organizations;  Mrs.  Josephine  Toering, 
tuberculosis  dispensaries;  Mr.  E.  C.  Rybecki,  labor;  Mr.  David  Ryan, 
publicity. 


INFLUENZA  AND  TUBERCXJLOSIS 
A  SUPPLEMENTARY  REPORT  AND  CRITICAL  REVIEW 

J.  BURNS  AMBERSON,  Jr.  and  ANDREW  PETERS,  Jr. 
From  the  Lomnis  Sanatorium,  Loomis,  New  York 

One  of  the  questions  reopened  since  the  influenza  pandemic  of  1917- 
1918  is  that  of  its  effect  on  pubnonary  tuberculosis.  Incidentally,  the 
question  has  also  arisen  of  the  susceptibility  of  tuberculous  persons  to 
this  infection,  and  its  course  in  such  individuals.  It  has  been  assumed 
by  some  from  comparatively  meagre  data  that  the  tuberculous  possess 
a  special  immunity  to  influenza. 

Some  months  ago  we  (1)  recorded  our  observations  on  epidemic  influ- 
enza among  a  comparatively  small  number  of  patients  and  employees  at 
Loomis  Sanatorium,  and  we  now  wish  to  supplement  this  report  with  an 
analysis  of  the  histories  of  patients  who  had  epidemic  influenza  previous 
to  entering  the  sanatorium  and  to  note  the  incidence  and  fatality  of  this 
disease  among  our  former  patients.  We  shall  attempt,  furthermore,  to 
correlate  this  with  evidence  from  other  sources  and  to  point  out  what  we 
consider  errors  in  interpretation  of  this  data. 

Statements  have  been  made  that  influenza  is  less  prone  to  attack  the 
tuberculous  than  other  individuals;  that  when  it  does  it  runs  a  milder 
course;  and,  on  the  other  hand,  that  mild  and  incipient  cases  of  phthisis 
show  a  special  liability  to  influenza. 

The  impression  that  influenza  is  less  prone  to  attack  the  tuberculous 
seems  to  have  been  supported  chiefly  by  statistics  reported  by  Armstrong 
(2)  for  the  first  epidemic  at  Framingham,  Mass.  There  the  incidence 
among  the  entire  population  was  16  per  cent;  among  the  tuberculous 
group  only  4  per  cent.  Most  of  the  tuberculous  cases  were  said  to  be 
ambulatory  and  of  the  arrested  type,  exposed  to  ordinary  contacts. 
However,  it  seems  likely  that,  as  Framingham  is  a  health  demonstration 
community,  the  tuberculous  would  be  more  careful  to  avoid  crowds  and 
over-fatigue,  factors  fairly  clearly  demonstrated  as  contributory  to  res- 
piratorj'  infections  of  such  types  as  influenza.  The  low  incidence  of  in- 
fluenza in  certain  tuberculosis  sanatoria  and  ho-spitals  has  been  cited. 
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Fishberg  (3),  in  a  recent  article,  quotes  Goldberg's  figures  showing  an 
incidence  of  5.4  per  cent  among  hospitalized  tuberculous  patients  at  Chi- 
cago and  compares  this  with  the  much  higher  incidence  of  the  epidemic 
in  the  various  mihtary  camps.  It  must  occur  immediately  that  such  a 
comparison  is  grossly  inapplicable,  for  the  reason  that  conditions  in  a 
military  cantonment  have  no  similarity  to  those  in  a  hospital  for  the 
tuberculous.  In  the  former  there  is  every  opportunity  for  contact  with 
sources  of  acute  respiratory  infection;  in  the  latter  the  patients  are  to  a 
considerable  degree  segregated.  Moreover,  as  Heiser  (4)  has  pointed 
out,  the  mere  quartering  of  men  in  barracks  seems  to  have  a  tendency  to 
increase  the  risk  from  acute  respiratory  diseases. 

The  role  of  acute  fatigue  as  a  contributory  cause  of  pneumonia  has 
been  pointed  out  by  Cowles  (5)  who  suggested  that  the  conditions  ob- 
served by  him  at  Groton  School  might  be  paralleled  at  the  military  en- 
campments where  strenuous  mihtary  training  among  great  numbers  of 
young  men  provided  the  conditions  for  inducing  acute  fatigue  among 
those  physically  out  of  condition  or  convalescent  from  mild  ailments, 
and  it  is  reasonable  to  suppose  that  acute  fatigue  may  be  contributory 
to  influenza  as  well  as  pneumonia. 

A  priori,  one  would  say  that  patients  at  tuberculosis  sanatoria,  usu- 
ally located  apart  from  the  main  centers  of  population,  who  are  for  the 
most  part  confined  to  the  sanatorium  grounds  or  vicinity,  who  rest  and 
usually  sleep  in  the  open  air,  and  who  are  well  cared  for  and  not  sub- 
jected to  overcrowding  or  to  hardships  of  any  kind,  would  be  much  less 
likely  than  the  ordinary  population  to  contract  such  a  disease  as  epidemic 
influenza.  However,  while  the  incidence  at  some  sanatoria  was  low,  at 
others  this  was  not  the  case.  Hawes's  report  (6)  of  the  epidemic  among 
the  Massachusetts  State  Sanatoria  showed  that,  while  Lakeville  (up  to 
that  time)  had  escaped  entirely,  at  Rutland,  where  there  was  less  control 
over  the  patients,  most  of  whom  were  ambulatory,  66  of  360  patients 
(18.3  per  cent),  and  32  of  150  employees  (21.3  per  cent)  contracted  the 
disease.  This  is  not  far  from  the  general  rate  of  incidence  and  does  not 
seem  to  indicate  any  special  immunity.  At  Montefiore  Home  (7)  the 
proportion  of  tuberculous  patients  and  employees  contracting  influenza 
was  practically  the  same  as  among  the  nontuberculous  employees,  and 
about  the  same  percentage  of  both  groups  developed  evident  broncho- 
pneumonia. 

As  a  matter  of  fact,  there  was  a  wide  variation  both  in  the  incidence 
and  severity  of  the  pandemic  in  different  communities  and  even  in  differ- 
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ent  groups  of  the  same  community.  For  instance,  among  the  employees 
at  various  Chicago  telephone  exchanges  the  attack  rate  was  obser\'ed  by 
Jordan,  Reed  and  Fink  (8)  to  vary  from  5  per  cent  to  27  per  cent,  although 
the  working  conditions  were  approximately  the  same.  The  influence  of 
careful  supervision  of  a  somewhat  segregated  group  was  shown  in  one 
section  of  the  Students'  Army  Training  Corps,  the  attack  rate  being  3.9 
per  cent,  and  the  pneumonia  rate  7.7  per  cent;  whereas  in  another  sec- 
tion of  the  Corps  particularly  exposed  to  infection,  the  attack  rate  was 
39.8  per  cent  and  the  pneumonia  rate  13  per  cent.  In  groups  from  the 
larger  communities  studied  by  Frost  (9),  the  percentage  of  the  popula- 
tion attacked  varied  from  15  per  cent  in  Louisville,  Kentucky,  to  53.3 
per  cent  in  San  Antonio,  Texas,  the  attack  rate  for  the  whole  group  being 
28  per  cent. 

For  the  belief  that  influenza  lays  a  lighter  hand  on  the  tuberculous 
than  on  the  non tuberculous  we  can  find  still  less  evidence.  Fishberg  (3), 
indeed,  says  that  in  most  cases  seen  in  private  practice,  tuberculous  pa- 
tients passed  through  influenza  uneventfully,  and  adds  that  he  has  not 
seen  a  single  fatal  case.  He  makes  the  still  more  extraordinary  state- 
ment that  "a  large  proportion  of  tuberculous  patients  under  treatment 
in  this  city  (New  York)  contracted  influenza  and  not  a  single  one  sub- 
cumbed."  In  contrast  to  this,  among  the  comparatively  small  number 
of  tuberculous  individuals  who  were  attacked  by  the  disease  at  Loomis 
Sanatorium  (1),  there  were  two  deaths. 

Of  1227  former  patients  of  Loomis  Sanatorium  concerning  whom  we 
have  definite  reports,  70  contracted  influenza  during  the  epidemic  of  1917- 
1918,  and  16  of  these  (22.9  per  cent)  are  reported  to  have  died.  This  is 
much  higher  than  the  general  case  fatality,  which  rarely  exceeded  5  per 
cent,  and  on  the  average  seems  to  have  been  considerably  less  (9).  Even 
granted  that  a  certain  (imknown)  number  of  our  former  patients  had  the 
disease,  recovered  and  forgot  to  mention  it  in  their  reports,  the  fatality 
percentage  of  our  group  must  have  been  well  above  this.  Pearl  (10),  in 
a  preliminary'  analysis  of  the  weekly  mortality  statistics  of  the  epidemic 
for  39  large  American  cities,  noted  the  extraordinary  degree  of  variation 
in  the  relative  degree  of  explosiveness  of  the  outbreak  of  epidemic  mor- 
tality. Analysis  of  this  variation,  by  the  method  of  multiple  correla- 
tion, appeared  to  demonstrate  that  an  important  factor  in  this  was  the 
magnitude  of  the  normal  death  rates  observed  in  the  same  communi- 
ties, particularly  from  pulmonary  tuberculosis  and  diseases  of  the  heart 
and  kidneys. 
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It  is  difikult  to  agree  with  Fishberg  that  epidemic  influenza  is  primarily 
merely  an  upper  respiratory  tract  infection  and  affects  the  bronchi  and 
lungs  in  only  a  relatively  small  proportion  of  cases.  It  has  many  char- 
acteristics of  a  general  infection  in  well-marked  cases  and  afifects  the  lower 
respiratory  tract  so  frequently  that  the  term  "epidemic  pneumonitis"  has 
been  used.  The  dominance  of  pulmonary  symptoms  has  been  frequently 
referred  to,  and  Christian  (11)  believes,  from  a  clinical  study  of  non- 
fatal cases  at  the  Peter  Bent  Brigham  Hospital,  that  with  very  few 
exceptions  patients  with  fairly  severe  to  severe  cases  of  influenza  have 
bronchopneumonia. 

Perhaps  the  most  disputed  question  of  all  is  that  of  the  efl'ects  of  influ- 
enza on  preexisting  tuberculosis,  latent  or  manifest,  and  the  evidence  is 
indeed  frequently  confusing.  Hawes  (12),  Fishberg  (3),  Stivehnan  (7), 
Gram  (13)  and  a  number  of  other  writers  on  the  subject  are  evidently 
of  the  opinion  that  these  effects  are  inconsiderable.  In  fact,  Fishberg 
goes  so  far  as  to  conclude  that  epidemic  influenza  is  not  to  be  considered 
as  a  reactivator  of  dormant  tuberculous  lesions.  However,  some  of  this 
evidence  is  not  entirely  convincing.  For  example,  Fishberg  quotes  Rick- 
man  who  reports  that  in  30  out  of  40  tuberculous  persons  at  St.  Blasien 
who  contracted  influenza  the  attack  did  not  produce  any  aggravation  of 
the  lung  condition;  but  we  are  not  informed  as  to  what  happened  to  the 
other  10.  Surely  if  even  25  per  cent  of  tuberculous  patients  who  contract 
influenza  have  their  pulmonary  condition  aggravated,  we  should  not 
regard  this  as  inconsiderable.  Stivelman  reports  that  there  were  6  fatal 
issues  among  the  tuberculous  at  Montefiore  Home  who  had  the  disease, 
a  mortaUty  of  11.4  per  cent.  Three  of  the  6  patients  "died  from  exhaus- 
tion due  to  marked  reactivation  of  the  tuberculous  lesion  two  months 
after  the  onset  of  influenza." 

That  in  many  cases  following  influenza  it  is  difficult  to  say  just  what 
is  and  what  is  not  a  tuberculosis  exacerbation  is  admitted,  but  to  throw 
out  all  except  the  cases  which  become  rapidly  progressive  toward  a 
fatal  issue  with  the  tacit  assumption  that  the  remainder  had  been  un- 
harmed would  scarcely  be  warranted;  for  we  know  that  relapses  in  tu- 
berculosis can  occur  without  very  obvious  increase  in  extent  of  the  physi- 
cal signs,  and  that  recovery  may  ensue,  not  all  by  any  means  continuing 
to  progressive  disease.  In  other  cases  it  may  be  a  long  time  before  the 
physical  signs  in  the  chest  show  definite  increase  in  extent. 

In  Gram's  (13)  survey  of  the  after-effects  of  the  epidemic  in  the  City 
of  Buffalo,  of  33,880  cases  of  influenza  reported,  25,699  were  visited  and 


INFLUENZA  AND  TUBERCULOSIS  75 

investigated  by  emissaries  of  the  Department  of  Health,  much  of  the 
field  work  being  done  by  lay  individuals  appointed  as  extra  inspectors  for 
the  emergency,  and  altogether  occupying  a  pcrio<l  of  about  two  months 
from  the  subsidence  of  the  pandemic.  Seven  hundred  an<l  forty-eight 
individuals  were  at  first  reported  as  not  fully  recovered  and  were  given 
further  attention,  220  having  various  respiratory  sequelae.  One  hun- 
dred and  forty-two  of  these  had  coughs  later  reported  as  recovered  from 
or  improving,  13  "colds"  and  12  "lung  trouble"  later  reported  as  recov- 
ered, leaNing  only  27  cases  of  tuberculosis  or  suspected  tuberculosis,  of 
which  only  8  were  definitely  new  cases  of  tuberculosis,  certainly  an  insig- 
nificant number.  But  it  is  not  to  be  expected  that  by  such  a  canvass, 
however  earnest  the  endeavor,  the  full  tale  could  be  told.  There  is  still  a 
widespread  disincUnation  to  tell  the  agents  of  Boards  of  Health  any 
more  than  can  be  helped,  and  doubtless  many  minimized  or  suppressed 
their  disabilities.  It  was  only  possible  to  examine  a  comparatively  small 
number.  In  commenting  on  Gram's  paper  when  read  before  the  Ameri- 
can Medical  Association,  A.  L.  Franklin,  of  Cumberland,  Marj-land,  ob- 
served that  the  BulTalo  experiment  would  have  been  much  more  valu- 
able had  it  been  possible  to  apply  a  careful  medical  examination  to  sev- 
eral thousand  of  these  apparently  recovered  patients,  while  E.  B.  Frei- 
lich  of  Chicago  said  there  were  observed  in  the  dispensary  clinics,  almost 
daily,  moderately  and  far  advanced  cases  of  tuberculosis  with  histories 
dating  back  to  influenza,  and  also  that  the  general  attendance  at  these 
clinics  had  increased.  B.  R.  Wakeman  reported  the  results  of  a  post- 
influenza  survey  at  Homell,  New  York,  where  out  of  about  400  persons 
examined  who  had  not  fully  recovered,  40  were  found  to  have  tuberculo- 
sis, yet  only  2  cases  had  been  reported  to  the  health  officer  from  January 
1  to  October  1,  1918.  Finally,  Sir  Arthur  Ncwsholme  of  London  re- 
marked that,  so  far  as  national  statistics  in  England  were  concerned,  every 
year  showing  an  excessive  death  rate  from  influenza  has  been  followed  by 
a  year  in  which  the  death  rate  from  tuberculosis  has  been  excessive. 
Apparently  this  has  not,  at  least  as  yet,  been  the  case  in  this  country, 
if  we  consider  the  figures  thus  far  reported.  Fishberg  (3)  quotes  those 
published  by  the  New  York  City  Department  of  Health  showing  that  be- 
tween January  1  and  September  1,  1919,  there  were  reported  1026  fewer 
cases  of  tuberculosis  and  549  fewer  deaths  from  this  cause  than  in  the 
corresponding  period  of  1918.  However,  during  the  succeeding  three 
months  of  1919  (14),  although  the  number  of  deaths  reported  from  tu- 
berculosis continued  to  be  less  than  for  the  same  months  of  the  previous 
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year  (when  incidentally  there  was  a  temporary  increase  during  the 
period  of  the  influenza  prevalence)  the  number  of  cases  reported  in  the 
same  city  has  shown  a  distinct  increase  over  the  latter  months  of  1918, 
the  number  reported  in  October  1919  being  1292,  and  in  November 
1527,  which  more  than  erases  the  balance  in  favor  of  the  latter  year. 
Are  we  beginning  to  get  some  late  fruits  of  the  pandemic  or  is  this  the 
result  of  some  undetermined  transient  factor?  As  regards  the  immedi- 
ate diminution  in  deaths  reported  from  tuberculosis,  may  it  not  be  that 
the  pandemic  carried  off  enough  of  the  old  cases  to  account  for  a  tempor- 
ary lull  until  new  cases  developed  or  others  had  time  to  reach  later 
stages  of  the  disease?  We  believe  it  would  be  premature  to  attempt  to 
formulate  positive  answers  to  these  questions  at  present  and  that  we 
must  await  more  extensive  statistics  covering  a  longer  period,  as  well 
as  a  more  careful  analysis  of  the  factors  involved  in  the  present  data,  to 
determine  the  effect  of  the  pandemic  on  tuberculosis  or  tuberculosis  mor- 
tality in  this  country.  The  following  conclusions  reached  by  Louis  I. 
Dublin  (15),  statistician  of  the  Metropolitan  Life  Insurance  Company, 
based  on  a  study  of  the  mortality  experience  from  tuberculosis  in  the 
industrial  department  of  the  company  in  1918,  are,  however,  instructive: 

The  death  rate  from  tuberculosis  (all  forms)  in  1918  continued  to  decline, 
the  rate  being  187.4  as  compared  with  188.9  in  1917 The  im- 
provement in  1918  as  compared  with  1917  would  have  been  much  greater  but 
for  the  last  three  months  of  the  year  ....  for  the  last  three  months, 
the  rate  was  15.8  per  100,000  higher  than  the  1917  rate.  The  tuberculosis 
death  rate  usually  drops  considerably  in  the  last  quarter  of  the  year,  but  in 
1918,  probably  because  of  the  influenza  epidemic,  there  was  next  to  no  decline. 
Exactly  similar  conditions  are  found  in  the  population  figures  for  both  the  state 
and  city  of  New  York. 

From  1544  living  former  patients  of  Loomis  Sanatoriimi  queried  up 
to  October  31,  1919,  there  have  been  received  1290repUes.  There  was 
an  insignificant  increase  (1.78  per  cent)  in  the  number  of  deaths  reported 
this  year  as  compared  with  the  number  for  1918,  but  of  the  86  deaths, 
16  or  18.6  per  cent  were  caused  by  pandemic  influenza.  Out  of  1227 
returns  which  contained  definite  information,  70  or  5.7  per  cent  report 
the  occurrence  of  influenza  during  the  year.  Death  resulted  directly 
from  this  disease  in  16  or  22.9  per  cent  of  these  70  persons,  and  2  others 
died  of  tuberculosis  some  months  after  convalescence  from  the  epidemic. 
One  of  these  latter  had  been  in  poor  health  for  three  years  but  the  other 
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was  in  a  satisfactory  condition  before  the  attack  of  influenza.  Of  the 
52  survivors  among  the  70,  35  or  67.3  per  cent  arc  at  present  in  a  satis- 
factory condition,'  as  compared  with  82.6  per  cent  of  all  our  living  ex- 
patients.  Nevertheless,  owing  to  the  comparatively  small  number  of 
those  who  contracted  this  disease,  its  influence  as  a  factor  in  the  total  mor- 
tality is  but  dimly  reflected,  because  attenuated  and  balanced  by  other 
indeterminable  factors.  It  is  probable  that  a  certain  (probably  not  large) 
number  of  cases  of  influenza  among  our  former  patients  have  not  been 
reported,  and  that  if  these  were  included  there  would  be  some  increase 
in  the  percentage  of  incidence  and  corresponding  decrease  in  the  percent- 
age of  fatality.    A  detailed  summary  follows: 

Number  of  former  patients  who  contracted  influenza 70   =  5.7  per  cent 

Persons  whose  condition  was  satisfactory,  and  remained  so 
after  the  attack 35  =  50.0  per  cent 

Relapses  of  pulmonary  condition  apparently  due  to  influenza . .    8  =  1 1.4  per  cent 

Persons  whose  condition  was  unsatisfactory  before  the  at- 
tack and  still  remains  so 6=    8.6  per  cent 

Persons  whose  condition  was  unsatisfactory  before  the  attack 
but  improved  since 3  =    4.3  per  cent 

Deaths  due  to  influenza 16  =  22.9  per  cent 

Deaths  due  to  tuberculosis  after  convalescence  from  influenza . .     2  =    2.8  per  cent 

Total 70  =    100  per  cent 

Finally,  we  may  consider  the  histories  obtained  from  patients  who 
have  been  admitted  to  Loomis  Sanatorium  during  the  past  year. 

From  November  1,  1918,  to  November  1,  1919,  there  were  admitted 
to  the  Main  Di\ision  199  new  patients  with  unquestionable  pulmonary 
tuberculosis.  We  have  excluded  from  consideration  all  those  in 
whom  we  felt  there  could  be  any  reasonable  question  as  to  the 
diagnosis,  and  nearly  all  the  199  had  both  definitely  manifest  physical 
signs  and  tubercle  bacilli  in  the  sputum.  We  purposely  confined  our- 
selves to  patients  admitted  to  the  Main  Division  as  these  were  more 
directly  under  our  observation  and  the  histories  were  all  very  carefully 
obtained  by  one  of  us  (P.).  Forty- two  of  these  patients,  or  21.1  per  cent, 
gave  a  history  of  a  definite  attack  of  influenza  during  the  recent  pandem- 
ic. 'WTiile  we  agree  with  Fishberg  that  probably  many  of  the  histories 
of  attacks  of  so  called  "grippe"  or  influenza,  obtained  from  tuberculous 
patients  in  times  prior  to  the  epidemic,  need  to  be  accepted  with  the 

'  The  term  "in  satisfactory-  condition"  implies  that  the  individual  is  liWng  under  approxi- 
mately normal  conditions  and  able  to  attend  to  his  or  her  ordinary  occupation. 
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proverbial  grain  of  salt,  we  do  not  think  that  objection  very  valid  in  the 
cases  in  question,  for  the  onset  of  a  genuine,  well-marked  attack  of  in- 
fluenza during  an  epidemic  of  the  same  disease  is  very  tj^^ical.  Its 
abruptness,  with  rapid  prostration  and  sharp  rise  in  temperature  and 
development  of  acute  catarrhal  symptoms,  bears  very  little  similarity  to 
the  ordinary  exacerbation  of  a  preexisting  tuberculosis.  Later,  after 
the  course  has  become  less  acute,  and  when  pulmonary  complications 
may  have  developed,  the  distinction  is  not  so  clear.  In  addition  to  the 
42  patients  just  mentioned,  5  others  probably  had  influenza,  but  the  his- 
tory of  the  attack  was  less  clear-cut,  making  47,  or  23.6  per  cent;  2 
others  possibly  had  influenza,  but  as  there  was  some  doubt  of  it  they 
were  eliminated. 

Of  the  42  who  had  definite  influenza,  18  knew  they  had  tuberculosis 
prior  to  the  attack  and  26  in  all  (8  additional)  gave  a  history  of  previous 
symptoms  presumably  due  to  tuberculosis.  In  12  of  these  either  a 
long  period,  sometimes  years,  had  elapsed  during  which  there  had  been 
absence  of  symptoms  or  apparent  quiescence  of  disease,  or  else  the  pre- 
vious symptoms  had  been  slight  and  the  subsequent  ones  severe  or  pro- 
gressive, or  else  there  had  been  evident  exacerbation  of  symptoms  in 
■cases  of  long-standing  disease  with  previously  only  a  low  grade  of  ac- 
tivity. Thirteen  of  the  42  (31  per  cent)  were  perfectly  free  as  far  as  can 
be  determined  from  any  known  or  presumable  clinical  tuberculosis  prior 
lo  the  epidemic,  while  in  3  others  the  previous  symptoms  suggestive  of 
tuberculosis  were  very  indefinite  or  doubtful. 

In  12  cases  out  of  the  42,  or  28  per  cent  (6  per  cent  of  the  total  199),  the 
onset  of  definite  cUnical  tuberculosis  appeared  to  be  quite  clearly  post- 
influenzal, and  all  but  one  of  these  patients  showed  tubercle  bacilli  in 
their  sputum.  In  2  more  cases  the  onset  was  apparently  also  post-influ- 
enzal,  but  there  was  an  intervening  period  of  several  months  before  defi- 
nite tuberculosis  showed  itself;  1  other  case  had  previously  had  non-pul- 
monary manifestations  of  tuberculosis.  The  present  classification  of  the 
12  definitely  post-influenzal  tuberculosis  cases  is  as  follows:  Incipient  1, 
Moderately  Advanced  7,  Far  Advanced  4.  Their  present  prognoses 
appear  to  be:  Favorable  6,  Doubtful  3,  Unfavorable  3. 

We  desire  especially  to  note  the  group  in  which  tubercle  bacilli  ap- 
peared in  the  sputum  after  the  acute  infection,  since  Fishberg  (3)  leaves 
the  impression  that  this  has  not  been  observed.  In  this  connection  at- 
tention should  also  be  called  to  the  report  of  Berghoff  (16),  who  made 
iiis  study  at  Camp  Grant.     Of  17  cases  of  healed  or  quiescent  pulmonary 
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tuberculosis  involved  in  the  epidemic,  13  survivetl  and  of  these,  "6  cases 
or  approximately  50  per  cent  showed  a  reactivation  and  a  positive  spu- 
tum after  an  attack  of  influenza."  The  mechanism  of  reactivation  of 
latent  or  quiescent  tuberculosis  by  influenza  has  not  been  determined 
but  it  may  be  analogous  to  the  well  known  tendency  of  measles,  and  to 
a  less  extent  of  other  acute  infections,  to  activate  tuberculosis.  The 
analogy  is  strengthened  by  the  observations  of  Bloomfield  and  Mateer 
(17)  that  in  influenza  as  in  measles  cutaneous  sensitiveness  to  tubercu- 
lin is  depressed. 

In  order  to  exemplify  the  relation  of  influenza  to  certain  tuberculous 
cases  that  have  come  under  our  observation  since  the  epidemic  the 
following  case  records  are  abstracted  as  illustrating  various  points: 

Case  no.  4368.  Miss  S.,  aet.  thirty-two,  single,  American.  Definite  previous 
illnesses  include  measles  in  childhood,  appendicectomy  in  1915,  gastric  hemor- 
rhages in  1916  and  operation  for  gastric  ulcer  in  March,  1917.  Following  this 
operation  she  had  a  slow  convalescence  but  she  felt  well  during  the  subsequent 
winter  and  resumed  her  ordinary  life.  In  the  spring  of  1918  she  felt  "run 
down"  and  in  May  had  a  small  hemoptysis.  She  was  sent  to  the  mountains 
for  the  summer  and  was  able  to  resume  her  usual  life  in  the  fall.  February, 
1919,  she  contracted  influenza  and  was  ill  three  weeks  with  fev^er  to  102°F. 
Her  fever  subsided  but  cough  persisted.  She  attempted  walking  but  her  cough 
got  worse  and  slight  fever  appeared.  She  had  pains  in  the  chest  and  fever 
went  to  102°F.  She  lost  weight  and  strength  and  had  sore  throat.  Her 
fever  persisted. 

Admitted  to  Loomis  Sanatorium,  May  19, 1919. 

Diagnosis:  Moderately  advanced  pulmonarj'  tuberculosis.  Indications  of 
active  progressive  disease. 

Roentgenological  diagnosis:  Infiltration  of  right  lung,  especially  in  upper  lobe 
where  there  is  an  early  cavity  and  at  base  where  there  is  an  area  of  consolida- 
tion.    The  left  lung  markings  appear  to  be  within  normal  limits. 

Sputum:  Positive  in  March,  1919,  and  at  intervals  since  then. 

Cotlrse  in  sanatorium:  Following  hemoptyses,  artificial  pneumothorax  was 
induced  on  right.  This  was  continued  with  partial  alienation  of  symptoms 
from  June  1  to  July  11,  1919,  when  signs  of  disease  in  left  lung  appeared. 
Since  then  course  of  disease  has  been  active  and  progressive  and  the  prognosis 
is  unfavorable. 

This  case  represents  in  our  opinion  a  definite  reactivation  of  disease  fol- 
lowing influenza.  There  is  little  question  that  there  was  a  rapid  exten- 
sion of  the  lesion  in  the  right  lung,  since  competent  examination  had  dis- 
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closed  only  a  limited  involvement  previous  to  the  attack,  and  sanatorium 
treatment  seemed  not  necessarily  indicated.  The  diagnosis  of  influenza 
was  also  made  by  a  competent  physician. 

Case  no.  4417.  Mrs.  M.,  aet.  twenty-six,  married,  Cuban.  Previous  health 
good.  Measles  followed  by  typhoid  fever  in  February,  1918.  During  course 
of  latter  patient  had  one  hemorrhage  from  the  mouth.  However,  it  seems 
probable  that  she  really  had  typhoid  fever,  as  she  was  ill  six  weeks  and  had  sev- 
eral large  hemorrhages  from  the  bowel.  No  tough.  Made  good  recovery  and 
was  well  until  she  contracted  influenza  in  October,  1918.  Was  ill  in  bed  with 
fever  ten  days.  Since  then  persistent  cough  and  expectoration  and  recurrent 
fever.  In  December,  1918,  had  pains  in  right  side  and  back  and  several  weeks: 
later  (December  20)  coughed  up  several  ounces  of  blood.  Following  this  had 
high  fever  for  a  week  or  ten  days;  slight  rises  afterward.  In  bed  two  weeks. 
Came  to  America  May  30,  1919,  and  rested  in  a  boarding  house  in  Liberty. 

Admitted  to  Loomis  Sanatorium  July  31,  1919. 

Diagnosis:  Moderately  advanced  pulmonary  tuberculosis.  Indications  of 
sUght  clinical  activity. 

Roentgenological  diagnosis:  Consolidation  and  cavitation  in  right  lower  lobe 
(below  fourth  rib)  with  few  light  parenchymatous  deposits  above  this. 

Sputum:  Positive  for  tubercle  bacUU  since  admission. 

Course  in  sanatorium:  Patient  gained  weight  and  was  considerably  over- 
nourished.  Cough  and  expectoration  persisted  and  patient  had  irregular 
intervals  of  fever  up  to  101.8°F.  (rectal). 

Discharged  December  6,  1919,  as  "improved." 

Here  the  lesion  is  almost  entirely  basal.  It  seems  probable  that  there 
was  a  preexisting  quiescent  or  latent  pulmonary  lesion  but  definite  and 
persistent  symptoms  of  activity  did  not  appear  until  after  the  influenzal 
attack.  The  anatomical  distribution  and  the  sequence  of  symptoms 
alone  would  present  a  picture  to  be  confused  with  non-tuberculous  post- 
influenzal infection,  the  sputum  examination  being  the  determining 
diagnostic  factor. 

Case  no.  4373.  Mr.  B.,  aet.  twenty-one,  single,  American.  Previous  health 
good.  Measles  and  pertussis  in  childhood.  Attended  school  and  college  and 
was  a  member  of  the  Students'  Army  Training  Corps,  from  which  he  was  dis- 
charged in  good  physical  condition  December  17,  1918.  March,  1919,  had 
epidemic  influenza.  At  end  of  a  week  left  bed  and  three  or  four  days  later  re- 
sumed college  studies.  Was  tired  and  listless  and  physician  discovered  fever 
that  lasted  over  a  week.  Slight  cough  and  expectoration,  the  latter  contain- 
ing no  tubercle  bacilli  in  several  examinations.     Patient  returned  home  and 
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rested  outdoors  and  then  took  treatments  (baths,  massage,  etc.)  at  a  health 
resort. 

Admitted  to  Loomis  Sanatorium  May  24,  1919. 

Diagtwsis:  Moderately  advanced  pulmonary  tuberculosis.  Indications  of 
slight  clinical  activity. 

Roentgenological  diagnosis:  Heavy  infiltration  of  right  upper;  less  marked  of 
right  middle  lobe.  Moderate  grade  of  infiltration  of  left  upper  lobe.  Proba- 
bly cavitation  in  right  upper. 

Sputum:  Negative  for  tubercle  bacilli  in  March,  1919;  positive  May  15, 
1919,  and  at  intervals  since  then. 

Course  in  sanatorium:  Disease  has  become  quiescent,  patient  is  free  of  promi- 
nent symptoms  and  the  prognosis  seems  favorable. 

In  this  case  a  normal  healthy  individual  is  free  from  all  symptoms  of  dis- 
ease previous  to  an  attack  of  influenza.  The  logical  conclusion  is  that 
influenza  was  the  agent  instrumental  in  kindling  anatomical  or  dormant 
tuberculosis  into  clinical  disease. 

Case  no.  4516.  Mr.  L.,  aet.  twenty-four,  married,  American.  Previous  ill- 
nesses included  measles,  pertussis  and  scarlet  fever  in  childhood.  Health 
otherwise  good  although  habits  of  life  were  irregular.  In  October,  1918,  pa- 
tient contracted  influenza  and  was  in  bed  four  weeks.  During  this  time  de- 
veloped cough  and  expectoration  which  has  persisted  ever  smce.  .\lso  spat 
up  blood  several  times.  Returned  to  work,  but  feeling  of  weakness  and 
malaise,  together  with  cough  and  expectoration,  persisted.  In  April  and  May 
had  night  sweats.  Went  to  Catskill  Mountains  for  two  months  with  benefit; 
gained  weight  and  cough  was  better.  On  returning  home,  however,  sjonptoms 
recurred.  Several  physicians  told  patient  his  trouble  was  post-influenzal. 
Finally  in  September,  1919,  sputum  was  found  positive  for  tubercle  bacilli. 

Admitted  to  Loomis  Sanatorium  January  12,  1920. 

Diagnosis:  Moderately  advanced  pulmonary  tuberculosis.  Indications  of 
moderate  clinical  activity. 

Roentgenological  diagnosis:  Parenchymatous  infiltration  of  upper  half  of  right 
lung  with  scattered  light  deposits  in  lower  half;  moderate  cavitation  of  upper 
lobe.  Infiltration  of  upper  third  of  left  lung  with  multiple  small  cavities. 
Few  light  deposits  in  lower  half. 

Sputum:  Positive  for  tubercle  bacilli  in  September,  1919,  and  on  admission 
to  sanatorium. 

Here  again  a  healthy  individual  develops  clinical  tuberculosis  immedi- 
ately following  influenza.  The  record  of  previously  good  health  and 
sequence  of  events  as  noted  provides  evidence  convincing  though  neces- 
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sarily  presumptive.  The  story  in  this  instance  is  a  protest  against  ig- 
noring the  possibility  of  tuberculosis  as  one  of  the  sequelae  of  epidemic 
influenza.  Because  of  such  oversight  this  patient  was  denied  proper 
treatment  for  more  than  a  year,  and  the  prognosis  is  proportionately  less 
favorable. 

CONCLUSIONS 

1.  We  do  not  consider  that  conclusive  evidence  has  been  presented 
that  tuberculous  individuals  possess  an  immunity  to  epidemic  influenza 
not  possessed  by  the  nontuberculous.  Where  there  has  been  a  lower 
rate  of  incidence  in  a  tuberculous  group  we  believe  careful  investigation 
will  reveal  other  factors  to  account  for  it. 

2.  What  evidence  we  possess  does  not  lend  any  support  to  the  belief 
that  the  usual  severity  of  an  influenza  attack  is  less  among  the  tubercu- 
lous than  among  the  nontuberculous;  on  the  contrary  puhnonary  com- 
plications seem  equally  frequent,  and  our  statistical  records  indicate  that 
the  case  fatality  of  influenza  among  the  tuberculous  was  higher  than 
among  the  general  population. 

3.  In  a  certain  number  of  individuals — a  number  large  enough  to 
deserve  serious  consideration — epidemic  influenza  marks  the  inception 
of  definite  pulmonary  tuberculosis  which  did  not  previously  exist  as 
clinical  disease.  The  onset  of  pulmonary  tuberculosis  following  influenza 
may  be  rapid  and  immediate,  or  insidious  and  remote.  In  a  few  cases 
the  course  of  the  pulmonary  lesion  is  rapidly  progressive.  We  believe 
that  to  ignore  or  deny  the  possibility  of  pulmonary  tuberculosis  as  a 
sequela  is  to  unduly  defer  diagnosis  and  treatment  of  a  number  of  pa- 
tients requiring  treatment,  with  resulting  limitation  of  their  chances  for 
recovery. 

4.  Among  those  already  tuberculous,  influenza  may  to  a  varying  de- 
gree reactivate  quiescent  or  apparently  inactive  lesions.  Such  reactiva- 
tion may  be  marked  by  a  temporary  exacerbation  of  symptoms  of  short 
duration  or  by  the  classical  evidences  of  a  severe  relapse, — progressive 
loss  of  weight  and  strength,  persistent  malaise,  fever  and  night  sweats, 
persistently  increased  cough  and  expectoration,  hemoptyses,  pleurisy, 
and  definite  progress  in  the  extent  and  degree  of  pulmonary  involvement. 
That  a  large  number  do  not  pursue  such  a  course  and  escape  definite 
permanent  damage  is  not  denied. 

We  desire  to  acknowledge  with  thanks  helpful  suggestions  made  by  Doctor  Bertram  H. 
Waters,  Physician-in-Chief  of  the  Loomis  Sanatorium. 
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THE  USE  OF  SODIUM  GYNOCARDATE  "A"  IN 
PULMONARY  TUBERCULOSIS' 

MAX  BIESENTHAL 
Chicago 

One  of  the  many  preparations  used  in  former  generations  in  the  treat 
ment  of  puknonary  tuberculosis  was  chauknoogra  oil.  Apparently  the 
drug  did  not  prove  effective  inasmuch  as  we  do  not  find  it  mentioned 
in  modem  text  books  as  a  medicinal  remedy  for  consmnption. 

Sir  Leonard  Rogers  in  an  article  in  the  Indian  Journal  of  Medical 
Research  of  October,  1917,  reported  12  cases  of  leprosy  treated  with  ex- 
ceedingly good  results  by  the  use  of  a  sodiimi  salt  of  this  oil.  This  salt 
is  known  as  sodium  gynocardate  "A".  Rogers  suggested  in  his  paper 
that,  inasmuch  as  there  existed  a  similarity  in  the  structure  and  bacteri- 
ology of  the  bacillus  of  leprosy  and  the  bacillus  of  tuberculosis,  sodium 
gynocardate  might  be  of  value  in  the  treatment  of  pulmonary  tubercu- 
losis. 

Acting  on  this  suggestion,  I  imported  some  of  the  salt  from  Messrs. 
Smith,  Stanistreet  and  Company,  of  Calcutta,  India.  A  3  per  cent  solu- 
tion in  sodium  citrate  was  prepared,  placed  in  ampules  of  2  mils  each 
and  sterilized  in  an  autoclave.  The  contents  of  the  ampules  were  given 
intravenously.  One  injection  was  given  each  week.  Reactions  indi- 
cated by  dizziness,  chills  and  rise  of  temperature  have  been  noted  in 
the  cases  treated  for  leprosy.  On  this  account  I  hesitated  in  repeating 
the  injections  at  shorter  intervals  than  once  in  seven  days  except  in  the 
3  cases  noted  in  the  case  reports. 

In  the  report  on  the  leprosy  cases,  improvement  was  manifested  by  a 
reduction  in  the  duration  of  the  reacting  parts  and  gradual  absorption 
of  the  nodules.  Usually  fever  was  present  for  several  days.  Broken 
down  baciUi  from  the  tubercular  deposits  were  noted. 

In  the  hope  that  a  somewhat  similar  reaction  and  subsequent  improve- 
ment might  be  obtained  in  pulmonary  tuberculosis,  I  treated  10  patients 
from  my  service  at  the  County  Hospital  and  at  the  Chicago-Winfield 

'  Read  at  the  March,  1920,  meeting  of  the  Robert  Koch  Society  of  Chicago. 
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Sanatorium.  The  patients  were  not  advised  that  a  new  cure  for  his 
disease  was  being  used.  They  were  told  that  the  medicine  was  being 
given  to  eradicate  their  anaemia.  By  so  doing,  I  felt  that  I  would  do 
away  with  the  possibility  of  what  has  been  termed  a  physchological 
improvement,  and  could  note  the  true  drug  value  as  indicated  by  relapse 
lo  the  condition  that  obtained  previous  to  treatment. 

case  reports 

Case  1.  E.  M.,  an  adult  woman  with  moderately  advanced  tuberculosis. 
She  had  a  steady  afternoon  temperature  of  100°  to  102°I'".  The  sputum 
showed  numerous  tubercle  bacilli.  She  received  ten  injections  over  a  period  of 
ten  weeks.  She  complained  of  slight  dizziness  and  some  local  pain  after  each 
injection.  After  the  tenth  injection  she  still  showed  as  many  tubercle  bacilli 
as  before  the  institution  of  the  treatment.  Her  physical  findings  were  more 
marked.    The  patient  is  still  living  but  her  general  condition  is  very  poor. 

Case  2.  D.  R.,  an  adult  male  with  a  moderately  advanced  pulmonary 
tuberculosis.  His  afternoon  temperature  ranged  from  98.6°  to  100°F.  The 
sputum  showed  from  20  to  30  tubercle  bacilli  to  a  field.  He  had  no  reactions 
with  any  of  the  ten  injections  given  at  intervals  of  one  week.  At  the  end  of 
this  time  he  did  not  show  any  improvement  either  in  his  physical  findings  or 
in  the  number  of  bacilli  in  his  sputum. 

Case  3.  F.  W.,  an  adult  male  with  a  bilateral  apical  tuberculosis.  His  af- 
ternoon temperature  was  usually  normal.  His  sputum  showed  from  3  to  5 
tubercle  bacilli  to  the  field.  He  did  not  show  any  improvement  after  his  ten 
injections  either  in  his  physical  findings  or  the  number  or  characteristics  of  the 
bacilli  in  the  sputum. 

Case  4.  C.  Y.,  an  adult  male  who  had  been  ill  for  a  period  of  one  year. 
He  had  a  tuberculous  lesion  of  the  right  upper  lobe.*  His  sputum  showed 
from  0  to  1  bacillus  to  a  field.  No  change  was  noted  in  either  the  lung  findings 
or  in  the  bacillary  content  of  the  sputum. 

Case  5.  S.  B.,  an  adult  female  who  developed  tuberculosis  after  an  attack 
of  the  "flu"  a  year  ago.  She  had  an  acute  bilateral  upper  lobe  tuberculosis. 
Her  sputum  was  strongly  positive.  Her  temperature  ranged  from  98.6°  to 
100°F.  Following  ten  weekly  injections,  a  physical  examination  revealed  a 
marked  extension  of  her  disease. 
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Case  6.  J.  C,  an  adult  male  of  twenty-seven.  He  had  an  acute  involve- 
ment of  his  entire  right  lung.  He  had  had  repeated  small  pulmonary  hemor- 
rhages. His  sputum  was  positive  and  he  had  a  constant  afternoon  elevation 
of  temperature.  In  seven  weeks  he  received  ten  injections.  No  improvement 
in  physical  signs,  sputum  or  temperature  was  noted. 

Case  7.  C.  M.  A.,  young  girl  of  twenty  with  an  active  lesion  of  the  left 
apex.  Her  sputum  showed  1  to  2  bacilli  to  the  field.  Her  afternoon  tempera- 
ture was  normal.  Ten  injections  over  a  period  of  ten  weeks  apparently  were 
without  good  results  inasmuch  as  neither  the  lung  condition  nor  the  sputum 
findings  were  changed. 

Case  8.  J.  W.,  an  adult  male  with  a  bilateral  moderate  advanced  tubercu- 
losis. He  had  innumerable  bacilli  to  every  field.  The  X-ray  findings  con- 
firmed the  physical  findings.  No  improvement  was  noted  either  in  his  lung 
condition  or  in  his  sputum  findings  after  ten  weekly  injections.  Two  months 
after  his  last  injection  he  had  a  very  severe  pulmonary  hemorrhage. 

Case  9.  J.  S.,  an  adult  male  with  a  bilateral  upper  lobe  involvement.  His 
sputum  showed  2  to  3  bacilli  to  a  field.  No  change  of  any  kind  was  noted 
after  ten  injections  covering  a  period  of  eight  weeks. 

Case  10.  I.  L.,  an  adult  male  admitted  to  the  hospital  as  a  far  advanced 
case.  He  had  an  involvement  of  the  entire  right  lung  and  the  upper  lobe  of 
the  left.  Numerous  cavities  were  present  in  both  lungs.  These  findings  were 
in  accordance  with  the  X-ray  examination.  He  was  given  a  weekly  injection. 
With  each  treatment  he  had  an  elevation  of  temperature  of  one  degree  and 
also  complained  of  a  transient  dizziness.  Three  days  after  his  ninth  injection 
he  died  as  the  result  of  a  tuberculous  bronchopneumonia. 

SUMMARY 

It  is  to  be  noted  that  with  the  exception  of  two  cases,  the  injections 
were  not  followed  by  reactions  of  any  type. 

No  patient  showed  a  change  for  the  better  in  his  physical  findings. 

No  sputum  changes  from  positive  to  negative  were  noted. 

That  while  the  number  of  cases  cited  is  small,  I  am  inclined  to  the 
belief  that  sodium  gynocardate  "A"  is  without  value  as  a  therapeutic 
agent  in  the  treatment  of  pulmonary  tuberculosis. 
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Pittsburgh,  Pennsylvania 

The  prominence  given  to  secondary  infections  of  the  lungs,  as  im- 
pressed by  bacteriological  findings  in  our  army  hospitals  during  the 
measles  and  pneumonia  epidemics,  and  later,  all  over  the  country  and 
abroad  during  the  pandemic  of  influenza,  has  largely  been  directed 
toward  the  haemolytic  streptococcus.  The  importance  of  various 
pathogenic  organisms  in  tuberculous  lungs  was  stressed  years  ago  by 
many  writers.  Lartigau  (1)  and  Prudden  (2)  give  references  to  this 
earlier  work.  The  latter  injected  streptococcus  pyogenes  intratracheally 
into  rabbits  which  had  received  B.  tuberculosis  by  the  same  route  and 
produced  ca\-ities  in  practically  all  of  them;  the  controls  injected  with 
B.  tuberculosis  alone  showed  only  caseous  consohdation.  From  his 
experiments,  Prudden  "emphasizes  the  importance  of  definite  and  in- 
teUigent  measures  for  warding  off  comphcating  lesions  by  scrupulous 
attention  to  hygiene  and  sanitation,  and  especially  the  avoidance,  in 
ways  suggested  by  our  modem  notions  of  cleanliness,  of  common  sources 
of  aerial  infection."  At  the  same  time  Fraenkel  and  Troje,  and  Baum- 
garten  tried  to  minimize  the  importance  of  these  secondary  invaders. 
"It  is  the  beUef  at  present  that  the  formation  of  a  ca\ity  is  due  in  large 
part  to  the  presence  of  secondary  infections  with  the  various  pus-pro- 
ducing organisms.  These  organisms  produce  a  liquefj^g  necrosis  of  the 
caseous  area  and  thus  hasten  their  breaking  down  "(Norris  and  Landis(3)). 

The  early  workers  found  in  the  ca\'ities  and  caseous  areas  of  a  large 
nimiber  of  cases  an  organism  which  they  called  streptococcus  pyogenes; 
but  the  pneumococcus  was  a  frequent  invader,  and  the  surprising  thing 
in  our  work  has  been  the  very  low  percentage  of  the  latter.  It  was 
found  but  three  times.  It  is  not  to  be  expected,  however,  that  the  same 
organism  will  be  the  principal  secondary'  invader  of  tuberculous  lungs 
in  all  sanatoria,  for  the  great  variety  of  organisms  associated  with  the 
pneumonias  following  influenza  has  been  striking. 

The  autopsies,  in  the  course  of  which  these  cultures  were  taken,  were 
performed  on  yoxmg  soldiers  at  U.  S.  A.  General  Hospital  19,  Oteen, 
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North  Carolina,  from  January  to  early  September,  1919.  Observers, 
who  had  been  familiar  with  the  pathology  of  tuberculosis  for  years,  fre- 
quently remarked  on  the  great  amoimt  of  consolidation,  the  voluminous, 
firm  appearance  of  the  lungs,  the  large  size  and  the  number  of  cavities, 
and  the  enormous  amount  of  pus  found  in  them  and  in  the  trachea.  In 
the  negroes,  especially,  these  features  were  noticeable;  and  practically  all 
of  the  colored  men,  who  made  up  fully  50  per  cent  of  the  autopsies  dis- 
cussed here,  came  from  one  ward  of  very  sick  men.  That  acute  infec- 
tion was  occurring  is  shown  by  the  fact  that  13  empyemata  are  consid- 
ered in  this  series,  10  of  which  were  comphcating  pulmonary  tuberculosis. 
In  2  of  these  there  was  rupture  of  the  lung,  1  being  multiple.  The  evi- 
dence of  acute  infection  of  the  lungs,  superimposed  on  a  tuberculous 
process,  was  more  evident  during  the  winter  and  spring  months,  during 
which  time  streptococcus  haemolyticus  was  more  frequently  found.  This 
organism  was  found  in  the  throats  of  66  per  cent  of  infirmary  ward  pa- 
tients. It  seems  hardly  necessary  to  say  that  the  carrier  state  assumes 
a  very  great  importance  in  patients  with  a  chronic  cough  and  sputum, 
such  as  practically  all  of  these  men  had. 

Cultures  were  taken  at  nearly  every  autopsy  from  the  lungs,  especially 
from  cavities,  caseous  and  gray  consolidated  areas,  and  from  the  heart's 
blood  and  various  exudates.  The  materials  were  streaked  on  blood 
agar  plates  and  planted  in  broth.  Streptococcus  haemolyticus  was 
identified  by  its  chain  formation  and  principally  by  its  small  rounded 
colony  surrounded  by  a  wide  zone  of  haemolysis,  strikingly  so  in  these 
cultures,  with  no  apparent  greening.  An  attempt  was  made  to  identify 
all  organisms  as  far  as  it  was  possible  in  the  busy  routine.  The  findings 
of  Pfeiffer's  bacillus  were  not  accepted  until  the  small  Gram  negative 
bacillus,  which  grew  in  typical  colonies  on  blood  agar,  failed  to  grow  on 
plain  agar  in  twenty-four  hours.  Greening  colonies  were  always  tested 
for  solubility  in  bile. 

This  review  covers  the  bacteriological  findings  in  the  77  cases  which 
were  cultured  from  90  consecutive  autopsies.  Cultures  were  made  from 
56  lungs.  Streptococcus  haemolyticus  was  found  pure  9  times,  with 
Pfeiffer's  bacillus  alone  twice,  with  Pfeiffer's  bacillus  and  other  organ- 
isms 4  times,  and  with  various  other  organisms  17  times.  However,  of 
these  56  limgs  cultured,  only  52  were  tuberculous.  Pfeiffer's  bacillus 
was  found  pure  twice  and  with  organisms  other  than  streptococcus 
haemolyticus  twice.  Staphylococcus  aureus  was  found  12  times,  thrice 
pure;  and  Staphylococcus  albus  15  times,  always  with  other  organisms. 
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Of  the  4  nontubcrculous  lungs  cultured,  one  showcfl  no  growth,  one 
haemolytic  streptococcus  pure,  one  Streptococcus  haemolyticus  with  B. 
coli  and  one  M.  catarrhalis  with  B.  coli.  Table  1  shows  the  more  im- 
portant organisms  found  in  the  lung  and  the  number  of  times  they  were 
found  pure,  and  with  other  organisms.  By  "pure"  is  meant  that  only 
one  type  of  organism  was  found  in  the  various  lung  cultures,  whether 
they  were  taken  from  cavity,  caseous  area,  or  exudative  area  of  caseous 
broncho-pneumonia,  or  from  all  of  these,  as  many  were. 

TABLE  I 
The  more  important  organhms  cultured  from  lungs 

S.H.  pure 9 

S.H.  and  B.I 2 

S.H.,  B.I.  and  others 4 

S.H.  and  others  than  B.I 17 

B.I.  pure 2 

B.I.  and  others  than  S.H 2 

S.Au.  pure  and  nuxed 12 

S.Al.  pure  and  mixed IS 

S.H.,  Streptococcus  haemolyticus;  B.I.,  Bacillus  influenzae  (Pfeiffer);  S.Au.,  Staphylo- 
coccus aureus;  S.Al.,  Staphylococcus  albus;  G  +  B,  Gram  positive  bacillus;  G  — B,  Gram 
negative  bacillus;  N.H.S.,  Streptococcus  non-haemolyticus;  S.V.,  Streptococcus  viridans. 

TABLE  2 
Cultures  of  tuberculous  cavities 

S.H.  pure 7 

S.H.  and  B.I 2 

S.H.  and  others 11 

B.I.  pure 2 

B.I.  and  others  than  S.H 3 

S.Au.  pure 4 

S..\u.  and  others 8 

S.Al.  pure 1 

•Others 18 

•These  include  pneumococcus  t>pe  11  once.  Streptococcus  viridans  once,  haemolytic 
streptococcus  three  times,  M.  catarrhalis  once,  Gram  negative  bacillus  twelve  times. 

These  autopsies  were  all  performed  on  young  soldiers  and  the  number 
and  the  size  of  cavities  in  their  lungs  were  remarkable.  Many  of  these 
were  full  of  a  thick  pus,  often  mucoid  in  character.  It  was  notable  that 
the  streptococcus  haemolyticus  was  found  more  commonly  in  these 
cavities  in  the  winter  and  spring  months.  In  fact,  the  same  remark 
applies  to  all  of  the  cultures  taken  from  the  various  sources.  Table  2 
shows  the  results  of  cultures  of  37  cavities  in  25  cases. 
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The  tuberculous  process  in  the  lungs  of  these  soldiers  spread  remark- 
ably throughout  these  organs  and  the  caseous  bronchopneumonic  areas, 
usually  confluent,  were  notable  in  almost  every  case.  An  attempt  was 
made  to  culture  the  caseous  grayish  yellow  portions  by  inserting  a  fine 
loop  just  under  the  seared  surface  of  these  areas.  Table  3  shows  the 
results  of  these  cultures  in  40  cases. 

Gross  and  microscopic  evidence  of  acute  pneumonia  was  seen  in  a 
number  of  these  lungs.     Cultures  were  sometimes  taken  from  consolid- 

TABLE  3 

Cultures  of  caseous  areas  of  caseous  bronchopneumonia 

S.H.  pure 13 

S.H.  and  others 6 

S.H.  and  B.I 5 

S.Au.  pure 4 

S.  viridans 2 

Pneumococcus  Tjpe  IV 1 

S.Al.  (haemolytic  pure) 1 

No  growth 10 

♦Others 12 

*  These  include  S.Al.  (non-haemolytic)  four,  B.  coli  twice,  diphtheroid  bacillus  once, 
anhaemolytic  streptococcus  once,  undetermined  four. 

TABLE  4 


S.H.  pure 

S.H.  and  B.I 

S.H.  and  others 

B.I.  and  others 

Pneumococcus  Type  IV 
S.Al 


GRAY  AREAS 

EXPRESSED  PUS 

4 

2 

— 

1 

1 

1 

1 

1 

1 

— 

1 

2 

ated  lobules  showing  gray  hepatization  and  in  other  cases  from  drops 
of  pus  which  could  be  expressed  from  the  lung.  Table  4  shows  the 
results  of  these  cultures. 

During  the  winter  and  spring  months  there  was  nearly  always  so  much 
glairy  pus  in  the  trachea  that,  in  removing  both  lungs  together,  it  was 
necessary  to  clamp  it  to  prevent  spreading  the  pus  over  the  cadaver. 
The  cultures  in  fifteen  cases  were  taken  with  a  loop  of  pus  from  the  lumen 
of  the  trachea  where  it  was  transected  at  the  apex  of  the  thorax.  The 
results  are  interesting  enough  to  give  in  detail:  Streptococcus  haemo- 
lyticus  pure  2,  with  Pfeiffer's  bacillus  alone  1,  with  Staphyloccocus  albus 
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alone  1,  with  a  Gram  negative  bacillus  alone  1,  with  Staphylococcus  albus 
and  PfeifTer's  bacillus  1,  with  PfeilTer's  bacillus  and  pneumococcus  type 
III  1;  haeniolytic  Staphylococcus  albus  pure  1;  Staphylococcus  aureus 
pure  1 ;  Streptococcus  viridans  pure  1 ;  pneumococcus  type  II  and  Strep- 
tococcus viridans  pure  1 ;  pneumococcus  type  II  and  Staphylococcus 
aureus  1 ;  and  2  contaminated  cultures. 

Empyema  was  found  in  10  cases  showing  pulmonary  tuberculosis  and 
in  3  cases  in  which  the  lungs  showed  no  gross  tubercle  formation.  Of 
the  tuberculous  cases  5  had  pure  haemolytic  streptococcus  in  the  pleural 


TABLE  5 

CULTURES  FROli 

HEART  BLOOD 

PERICARDUL  TLVTID 

S.H.  pure 

9 

1 

3 
4 

1 
1 
1 
6 

1 
12 
16 

8 

S.H.  and  B.I 

S.H.  and  S..-Vu 

2 

S.H.  and  others 

B.I.  andS..\l 

6.  viridans 

_ 

Non-haemolytic  streptococcus 

2 

S.A1 

1 

S.Au.  and  pneumococcus  Type  II 

1 

S.Au.  pure 

1 

No  growth 

22 

'Undetermined 

•  Usually  Gram  negative  bacilli,  not  routinely  studied. 

pus,  and  of  the  non-tuberculous  2.  Staphylococcus  aureus  alone  was 
the  infecting  organism  in  1  of  the  tuberculous  cases  associated  with 
empyema.  In  addition  19  cultures  were  taken  from  pleural  effusions, 
«erous  and  sero-fibrinous.  Streptococcus  haemolyticus  was  found  alone 
in  8,  no  growth  occurred  in  3  and  the  remainder  showed  staphylococci 
or  Gram  negative  bacilli. 

Cultures  were  taken  from  the  heart  blood  in  55  cases  and  from  the 
pericardium  in  52  cases.  The  results  are  shown  in  table  5.  These 
materials  were  put  into  broth,  and  the  next  day  transferred  to  blood  agar 
plates  and  further  studied  when  necessary.  The  finding  of  Pfeiffer's 
bacillus  tvtice  in  the  heart  blood,  once  with  Streptococcus  haemolyticus 
and  once  with  Staphylococcus  albus,  is  notable.  The  Streptococcus  vir- 
idans was  cultured  only  from  the  heart  blood  of  the  case  in  which  it  was 
found.  Streptococcus  haemolyticus  was  found  once  with  an  anhaemo- 
lytic  streptococcus  which  was  in  the  pericardial  fluid.     In  the  autopsy 
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in  which  Pfeiffer's  bacillus  was  cultured  with  Streptococcus  haemolyticus 
from  the  heart  blood,  they  were  also  found  together  in  a  ca\aty  in  the 
lung,  in  a  caseous  area,  and  in  a  drop  of  pus  expressed  from  the  lung.  In 
this  case  haemolytic  streptococcus  was  found  pure  in  the  empyema  pus. 
In  an  interesting  case  of  Staphylcocccus  aureus  septicaemia  in  which  the 
staphylococcus  alone  was  found  during  life,  a  few  colonies  of  haemolytic 
streptococcus  were  found  with  the  Staphylococcus  aureus  from  the  heart 
blood  at  autopsy.  This  man  also  had  pulmonary  tuberculosis  and  acute 
tricuspid  endocarditis. 

A  survey  was  made  in  some  of  the  infirmary  wards  which  contained 
the  sickest  patients  and  of  some  of  the  patients  on  arrival  at  the  receiv- 
ing wards.  Blood  agar  plates  were  inoculated  with  swabs  from  the 
throats  in  346  instances,  and  with  washed  sputa  from  the  same  group 
343  times.  The  swabs  gave  231  positive  haemolytic  streptococcus  cul- 
tures, or  66  per  cent,  and  the  sputa  202,  or  58  per  cent.  Of  the  swabs, 
22  were  "repeats"  made  a  month  later  and  2,  which  were  negative  in 
the  first  instances  were  again  negative,  whUe  19  which  were  negative 
the  first  time  were  now  positive.  Of  negative  sputa,  16,  which  were 
re-cultiured,  were  now  all  positive  for  the  streptococcus.  This  small 
number,  which  included  most  of  the  negative  cases  on  the  first  culturing 
in  three  wards,  offers  good  e\adence  of  bed-to-bed  infection  with  the 
streptococcus.  It  was  thought  that  the  patients  in  the  hill,  or  conval- 
escent, wards  would  not  harbor  this  organism  to  the  same  extent,  but 
this  expectation  was  not  borne  out,  for,  of  these  patients  in  one  ward, 
the  swabs  gave  19  positive  and  2  negative,  and  the  sputa  16  positive 
and  4  negative  results.  But  their  plates  did  not  show  as  much  haemol- 
ysis as  those  inoculated  with  material  from  1-3,  a  ward  of  very  sick 
colored  men.  Neither  was  the  expectation  that  there  would  be  marked 
differences  between  the  swab  and  the  sputum  results  borne  out.  Haemo- 
lytic streptococcus  was  carried  by  a  large  number  of  patients  to  this 
hospital,  for  of  138  patients  arriving  here,  swabbed  at  the  receiving 
ward  on  entrance,  97  or  70.2  per  cent,  were  positive,  and  of  their  sputa, 
88,  or  63.7  per  cent,  were  positive  for  the  streptococcus. 

In  attempting  this  survey  of  the  prevalence  of  the  streptococcus  in  a 
carrier  state  in  these  patients,  it  was  hoped  that  it  might  be  possible  to 
segregate,  in  at  least  a  few  of  the  "sickest"  wards,  the  carriers  from  the 
non-carriers.  This  idea  did  not  have  a  fair  trial,  and,  as  might  be  an- 
ticipated, it  had  no  apparent  effect  on  the  frequency  of  this  organism  at 
autopsies.     Bed-to-bed  infection  was  noticed. 
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The  various  bacteria  cultured  from  the  lungs  and  the  principal  lesions 
in  each  autopsy  are  recorded  in  table  6.  With  only  a  few  exceptions  the 
lungs  not  cultured  were  X-rayed  in  the  inflated  state  immediately  after 
removal,  and  were  then  fixed  intact.  As  it  would  have  been  manifestly 
impossible  to  know  exactly  what  areas  would  be  cultured  by  puncture 
of  these  lungs,  their  bacteriology  was  neglected.  The  organisms  noted 
as  Gram  negative  bacilli  resembled  B.  coli.  As  it  was  desirable  to  per- 
form these  autopsies  before  the  stalT,  and  as  many  of  the  deaths  occurred 
during  the  night,  eight  and  ten  hours  often  intervened  between  death 
and  post  mortem  examination.  The  bodies  were  kept  in  a  refrigerator. 
Practically  all  of  the  diagnoses  mentioned  as  "miliary  tuberculosis" 
were  localized,  as  in  liver,  and  infection  had  occurred  recently  before 
death.  When  only  one  positive  sign  is  seen  after  the  autopsy  number 
(A),  the  organism  occurred  pure  and  was  usually  cultured  from  several 
lesions  in  the  lung.  Autopsy  62  took  place  on  May  2,  1919,  and  it  will 
be  noticed  that  most  of  the  streptococci  were  found  before  that  date. 
The  enclosure  of  the  autopsy  number  in  parenthesis  denotes  that  in  this 
case  the  lung  was  not  tuberculous. 

CONCLUSIONS 

Streptococcus  haemolyticus  was  found  in  a  large  percentage  of  the 
throats  and.  from  the  finding  of  them  in  washed  sputa,  probably  deeper 
in  the  respiratory  tract  of  these  tuberculous  soldiers.  It  spreads,  as  is 
well  known,  from  carrier  to  non-carrier.  It  is  frequently  found  at  au- 
topsy in  the  caseous  areas  and  ca\'ities  of  their  lungs,  and  in  various  exu- 
dates, which  are  evidence  of  acute  inflammations.  It  and  other  patho- 
genic organisms  are  probably  factors  in  the  ca\aty  formations  which 
were  very  frequent  in  these  autopsies,  for  this  organism  was  often  found 
in  the  caseation  which  precedes  ca\'itation. 

The  practice  in  military  hospitals  for  the  tuberculous  of  treating  large 
numbers  of  patients  in  wards  emphasizes  again  the  importance  of  mLxed 
infections  of  the  lung  and  the  necessity  of  combating  it. 

The  author  is  much  indebted  to  Mr.  W.  G.  Gibbs,  formerly  of  the  Sanitarj-  Corps,  and 
to  Second  Lieutenant  J.  P.  Bogges,  S.  C,  U.  S.  A.,  for  assistance  in  taking  and  studj-ing 
these  cultures. 
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AN    EXPERIMENTAL     STUDY    OF    THE    ACTION    OF 

ULTRAVIOLET  LIGHT  ON  THE  INTRADERMIC 

TUBERCULIN  REACTION 

EDGAR  MAYER 
Saranac  Lake,  New  York 

Although  cutaneous  sensitiveness  to  the  ultraviolet  ray  has  long  been 
recognized,  Uttle  attention  has  been  paid  to  this  in  experimental  work. 
Protection  afforded  by  the  shutting  out  of  white  light  in  the  handling  of 
smallpox  (1)  has  been  alleged  to  reduce  the  extent  of  skin  lesions  and 
degree  of  fever  and  almost  to  prevent  subsequent  scarring.  Likewise 
skin  manifestations  of  pellagra  (2)  may  have  a  strong  dependence  upon 
light  for  their  origin.  In  work  under  tropical  sunlight,  Sellards  (3) 
briefly  mentions  results  in  local  anaphyla.xis,  observing  changes  due  to 
the  influence  of  the  sim  rays  upon  the  redness  and  edema  of  skin 
reactions. 

Karczag  (4)  studied  the  effect  of  sunhght  on  the  allergy  of  albino 
and  pigmented  tuberculous  guinea  pigs.  His  findings  are  interesting 
enough  to  mention  in  detail:  (1)  The  inguinal  glands  after  infection 
were  larger  in  white  pigs  than  in  pigmented  ones;  this  difference  did 
not  vary  with  exposure  to  light  until  after  seventeen  days,  when  those 
exposed  to  hght  showed  larger  glands  than  the  unexposed.  (2)  Allergy, 
in  albinos  exposed  to  light,  judged  by  the  skin  tuberculin  reaction,  was 
greater  than  in  pigmented  pigs,  but  as  the  disease  advanced  it  dimin- 
ished in  the  former  and  increased  in  the  latter.  (3)  In  comparison 
with  the  imexposed,  those  exposed  to  light  showed  greater  allergy;  and 
as  the  disease  progressed,  the  former  lost  much  more  than  the  latter. 
(4)  In  animals  with  advanced  disease  that  had  previously  avoided 
light  it  was  found  that  the  allergy  did  not  increase  with  exposure.  (5) 
The  white  animals  finally  showed  a  greater  mortality  than  the  pigmented. 
Romer  (5)  noted  differences  in  intracutaneous  tuberculin  reactions 
between  white  and  pigmented  guinea  pigs.  The  albinos  after  twenty- 
four  hours  showed  intense  redness,  resembling  blood  extravasation, 
while  the  colored  pigs  reacted  chiefly  with  swelling  and  this  only  after 
forty-eight  hours. 

100 
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The  following  experiments  were  undertaken  to  note  any  p>ossible 
effects  of  the  ultraviolet  light,  radiated  from  the  mercury  vapor-quartz 
lamp,  known  as  the  "Alpine  Sun  Lamp,"  upon  the  intradcrmic  tuber- 
culin reaction  in  tuberculous  guinea  pigs;  as  well  as  any  variation  in 
skin  reaction  to  be  got  from  the  injection  of  tuberculin  which  had  been 
previously  exposed  to  the  ultraviolet  rays,  and  the  results  of  similar 
intradcrmic  injections  and  ultraviolet  exposures  in  tuberculous  patients. 

The  quartz-light  emits  mostly  ultraviolet  rays  and  very  few  of  the 
other  rays.  "The  spectrum  of  sunlight  is  a  continuous  one,  reading 
at  low  altitudes  up  to  X  300^/1.  The  spectrum  of  the  quartz-light  is 
interrupted;  it  extends  much  further  into  the  ultraviolet  than  the  sun- 
light spectrum.  Around  X  200^^  it  contains  bands  of  far  greater  inten- 
sity. These  extreme  ultraviolet  rays  set  up  irritation  in  substances 
that  are  otherwise  unaffected  by  daylight."  (11). 

EXPERIMENTS 

Twelve  guinea  pigs  were  inoculated  intraperitoneally  with  0.01  mgm.  of  a 
suspension  of  living  human  tubercle  bacilli  (known  at  the  Saranac  laboratory 
as  H37).    Three  weeks  later  the  intradcrmic  test  was  performed  as  follows: 

1.  Controls:  Three  pigs  shaved  on  right  and  left  sides  over  an  area  about 
6  by  6  cm.  in  size.  Right  side:  Intradcrmic  test  with  0.1  cc.  containing 
0.001  gram  O.T.  Left  side:  Intradcrmic  test  with  0.1  cc.  of  physiological 
saline  solution.  Readings  made  in  twenty-four,  forty-eight,  and  seventy-two 
hours 

2.  Three  pigs  similarly  shaved.  Right  side:  First  exposed  to  the  ultra- 
violet Ught  through  the  smallest  diaphragm  (40  mm.  diameter)  for  ten  to 
fifteen  minutes  at  a  distance  of  3  inches;  then  after  one-half  hour  or  six  hours, 
intradcrmic  injection  of  O.I  cc.  containing  0.001  gram  O.T.  into  exposed 
areas.  Left  side:  Intradcrmic  injection  of  0.1  cc.  contaming  0.001  gram 
O.T.  (No  lamp  exposure).  Readings  made  in  twenty-four,  forty-eight  and 
seventy-two  hours. 

3.  Three  pigs  similarly  shaved.  Right  side:  Intradcrmic  injection  of  0.1 
cc.  containing  0.001  gm.  O.T.;  then  the  inoculated  area  exposed  immediately 
or  in  two  hours  to  the  lamp  for  ten  to  fifteen  minutes  at  a  distance  of  3  inches. 
Left  side:  Intradcrmic  injection  of  0.1  cc.  containing  0.001  gram  O.T.  (No 
lamp  exposure).  Readings  made  in  twenty-four,  forty-eight  and  seventy- two 
hours. 

4.  Old  tuberculin,  so  diluted  in  0.85  per  cent  salt  solution  as  to  have  1  cc. 
contain  0.01  gram,  or  0.1  cc.  contain  O.OOI  gram,  poured  into  an  open  sterile 
.Petri  dish  and  the  whole  dish  with  tuberculin  exposed  uniformly  to  the  lamp 
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for  three-quarters  to  one  hour  at  a  distance  of  2  feet  in  a  closed  room,  barring 
the  entrance  of  any  dayHght.  Three  guinea  pigs  shaved  as  before.  Right 
side:  One-tenth  cubic  centimeter  of  the  exposed  tuberculin  dilution  injected 
intradermally.  Left  side:  One-tenth  cubic  centimeter  non-exposed,  diluted 
O.T.  injected  intradermally.  Readings  made  in  twenty-four,  forty-eight  and 
seventy- two  hours. 

5  and  6.     Second  and  third  sets  of  guinea  pigs  used  for  repeating  tests. 

7.  Patients  with  a  small  skin  area  on  the  forearm,  exposed  to  the  lamp 
for  five  to  seven  minutes  at  a  distance  of  3  to  10  inches,  through  a  diaphragm 
about  3  by  4  inches;  0.1  cc.  containing  0.0001  gram  O.T.  given  intradermally, 
both  before  and  after  exposure  to  the  lamp.  Finally,  tuberculin  exposed  to- 
the  lamp  as  in  4  given  intradermally  to  patients. 

REMARKS   ON  ANIMAL  EXPERIMENTS 

In  a  first  set  of  guinea  pigs,  the  intradermic  tests  were  performed 
three  weeks  after  the  infection;  and  the  results  as  shown  below  were  not 
uniform  enough  to  permit  conclusions.  Accordingly,  a  new  set  of  guinea 
pigs  (5)  was  inoculated  subcutaneously  into  the  groin  with  0.1  cc.  of  a 
suspension  of  living  human  tubercle  bacilli  (H37)  which  on  microscopic 
examination  showed  three  to  four  bacilli  to  a  field;  and  these  animals 
were  given  the  intradermic  test  ten  to  fourteen  days  after  infection. 
Their  results  are  given  below,  but  were  upset  by  an  epidemic  of  chronic 
bronchopneumonia  which  killed  off  the  majority.  A  third  set  of  six 
guinea  pigs  (6)  was  inoculated  intraperitoneally  with  a  suspension  of 
0.01  mgm.  of  living  human  bacilli  (H37)  and  were  tested  intradermally 
two  weeks  after  injection,  and  their  results  are  tabulated  below. 

RESULTS   OF   EXPERIMENTS 

In  the  pigs,  reacting  to  the  control  intradermic  test,  the  indura- 
tion appears  as  thickened  skin  of  a  bluish  green  color,  surrounding  a 
central  pallor  and  this  gradually  fades  outward  toward  a  zone  of  ery- 
thema. The  area  of  erythema  is  easily  distinguished  from  the  sur- 
rounding tissue.  Some  of  these  reactions  did  not  disappear  in  two  weeks. 
The  difference  in  extent  of  the  reaction  between  control  areas  and  those 
exposed  to  sunlight  appeared  in  many  instances  as  a  decreased  indura- 
tion and  erythema  on  the  exposed  side,  although  this  result  was  not 
uniform  enough  to  make  it  an  expected  result.  Only  very  rarely,  how- 
ever, did  the  tuberculin  reaction  on  the  exposed  side  surpass  that  on  the 
unexposed,  and  this  was  in  animals  only. 
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In  estimating  the  intensity  of  the  skin  reaction,  Krause  (6)  ofifers  a 
scale  of  reaction  as  follows:  "Hyperemia;  hyperemia  and  induration; 
hyperemia,  induration  and  necrotic  center;  hyperemia,  induration  and 
necrotic-hemorrhagic  center.  Any  marked  hyperemia  after  twenty-four 
hours  without  induration  is  a  rarity.  An  atypical  reaction  is  induration 
with  very  slight  hyperemia  or  induration  with  blanched  skin."  He 
recorded  his  induration  by  one  plus,  two  plus  and  three  plus. 

In  the  earlier  of  these  experiments  the  first  few  animals  were  exam- 
ined before  twenty-four  hours  to  observe  any  hastening  of  the  appear- 
ance of  the  skin  reaction,  and  as  this  did  not  occur  it  was  not  looked 
for  again.  However,  Hollmann  (7)  published  some  work  to  the  effect 
that  light  did  have  a  hastening  influence  in  this  way. 

The  erythema  due  to  the  tuberculin  reaction  was  frequently  difficult 
to  distinguish  from  the  light  burn.  The  redness  due  to  the  light  gen- 
erally appeared  best  in  a  few  hours,  although  in  the  albino  pigs  it 
might  appear  immediately  after  exposure.  To  obtain  a  noticeable  burn, 
the  animals  were  exposed  at  least  ten  minutes  at  a  instance  of  three 
inches  which  was  the  amount  used  for  albinos.  In  exposing  tuberculin 
to  the  light,  exposure  for  one-half  hour  at  a  distance  of  4  feet  caused 
little  change  in  its  reacting  power;  but  a  very  definite  loss  and  occa- 
sionally absence  of  intradermic  reaction  followed  the  use  of  tuberculin 
that  had  been  exposed  for  three-quarters  of  an  hour  or  more  to  the  lamp  at 
the  same  distance.  The  oxidizing  power  of  the  lamp  might  possibly  be 
such  as  to  destroy  proteins,  or,  according  to  Petersen's  views  (8),  the 
enzyme-producing  power  of  the  tuberculin  might  conceivably  be  thus 
weakened. 

That  the  ultra\-iolet  rays  can  definitely  affect  proteins  has  been 
shown  by  Schanz  (11).  He  exposed  to  light  the  albumen  of  the  lens  of 
the  eye,  egg  albumen  and  serum  albumen.  With  all  three  he  was  regu- 
larly able  to  bring  about  changes.  He  concluded  that  "in  dialyzed  egg 
white  solutions  the  easily  dissolved  egg  albumen  is  changed  by  light 
into  a  substance  which  is  dissolved  with  great  difficulty."  By  further 
study  of  the  absorption  spectra,  he  showed  that  it  was  the  ultraviolet 
ray  of  the  light  that  caused  these  changes.  In  addition  he  exposed  a 
large  nimiber  of  organic  substances  to  light,  such  as  acetone,  formalde- 
hyde, acetaldehyde,  lactic  acid  and  potassium  iodide, — substances 
whose  solutions  were  clear  and  colorless;  and  he  found  that  the  most 
intense  change  occurred  in  those  which  absorbed  the  uItra\-iolet  rays 
most.  These  organic  substances  in  the  presence  of  quartz-Ught  were 
broken  up  into  their  elements  and  radicles. 
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The  first  experiments  were  carried  out  in  1916  and  a  similar  set  re- 
peated in  1919.  The  recent  results  closely  approached  those  obtained 
before  and  are,  therefore,  not  tabulated.  The  difference  between  exposed 
and  unexposed  sides  was  possibly  less  than  in  the  animals  previously 
used.  However,  a  decreased  reaction  on  the  exposed  side  was  a  fairly 
common  result. 

RESULTS  OF  TESTS  ON  PATIENTS 

In  addition  to  the  animal  experiments,  the  intradermic  test  was 
performed  on  five  patients  who  had  acquired  sunlight  pigmentation 
(tanning).  One  forearm,  well  tanned,  received  0.1  cc.  containing  0.0001 
gram  O.T.  intradermally;  and  the  other,  unpigmented,  received  a  simi- 
lar dose.  The  result  showed  Httle  difference  other  than  a  slight  diminu- 
tion in  extent  of  the  reaction  on  the  pigmented  side. 

Five  other  patients  received  an  intradermic  injection  of  0.1  cc,  con- 
taining 0.0001  gram  O.T.,  into  both  forearms;  and  during  the  following 
twenty-four  hours  the  one  side  was  shielded  from  diffuse  daylight  and 
the  other  exposed  to  it.  In  these  cases  absence  or  presence  of  light 
did  not  appreciably  affect  the  reactions. 

In  the  patients  tested  in  1916  and  1919  we  noted  that  the  exposed 
area  usually  showed  a  decreased  reaction  in  comparison  with  the  unex- 
posed. This  seemed  to  be  so  whether  or  not  the  patient  showed  a 
marked  burn.  In  severe  burns  the  reaction  to  O.T.  will  be  masked  by 
edema  and  redness.  Erythema  due  to  the  burn  was  not  easily  differ- 
entiated from  that  caused  by  the  tuberculin  reaction  itself,  although  on 
pressure  the  redness  due  to  the  burn,  after  disappearing,  returned  almost 
immediately  while  the  erythema  from  the  tuberculin  reaction  returned 
much  more  slowly.  On  injecting  tuberculin  into  the  arm,  following  the 
exposure  there  was  usually  a  more  rapid  disappearance  of  the  tuberculin 
with  less  formation  of  a  bleb  than  in  the  controls.  In  two  instances 
the  reaction  on  the  exposed  area  was  simply  delayed,  appearing  defi- 
nitely twenty-four  hours  after  that  on  the  unexposed  side  and  equalling 
the  latter  in  extent  at  ninety-six  hours. 

There  seemed  little  difference  in  the  reaction  between  those  receiving 
the  lamp  exposure  before  and  those  receiving  it  after  the  tuberculin 
injections;  therefore  it  would  not  suggest  that  the  lessened  reaction  on 
the  exposed  area  as  compared  with  the  control  was  due  to  the  direct 
action  of  the  ultraviolet  ray  on  the  injected  tubercuUn.     It  may  be 
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possible  that  this  diminished  or  delayed  reaction  on  the  exposed  area  is 
due  merely  to  the  hyperemia  caused  by  the  exposure  rather  than  to  a 
det'mile  local  tissue  change,  since  it  would  seem  highly  improbable  to 
obtain  the  latter  after  such  short  light  exposures.  Defmitc  local  tissue 
changes  might  be  more  likely  to  occur  when  tanning  has  taken  place, 
but  in  the  few  pigmented  patients  used  there  was  only  a  slight  decrease 
of  reaction  in  the  burned  area. 

Following  more  recent  views  on  the  specific  power  of  the  skin  to  pro- 
duce antibodies  in  response  to  local  irritation,  could  we  not  here  be- 
lieve that  there  is  an  increased  antibody  formation  as  a  result  of  ultra- 
violet stimulation?  Wichmann  (9)  has  published  observations  of  rapid 
healing  of  internal  and  external  tuberculosis  after  the  appearance  of 
tuberculids.  He  believed  this  due  to  the  large  number  of  antibodies 
suddenly  thrown  out  by  the  skin  and  tried  to  show  this  by  histologic 
studies.  In  accordance  with  this  theory  we  lind  also  that  the  percu- 
taneous method  of  applying  tuberculin  is  gradually  claiming  more 
adherents  abroad. 

In  order  to  determine  whether  sharply  defined  differences  in  reaction 
can  be  obtained  by  the  use  of  minimal  reacting  doses  of  tuberculin, 
further  experiments  will  be  carried  out.  Light  may  have  influenced 
the  reaction,  but  not  enough  to  make  itself  evident  when  suflacient 
excess  of  tuberculin  was  present  to  produce  a  reaction.  Romer  (10) 
found  that  the  most  susceptible  guinea  pigs  reacted  intradermally  to 
0.000,002  gram  tuberculin.  He  graduated  his  solutions  in  tenths  so 
that  he  did  not  try  doses  between  0.000,000,2  gram  and  0.000,002  gram. 

Tuberculin  exposed  to  the  lamp  as  mentioned  before  under  animal 
experimentation  was  also  injected  intradermally  into  the  arms  of  ten 
patients  and  showed  a  definitely  lessened  reaction  and  in  some  instances 
absence  of  same,  while  the  control  gave  marked  reactions  (figures  not 
charted) . 

This  action  on  tuberculin  might  be  one  of  the  means  by  which  the 
ultraviolet  ray  combats  superficial  tuberculosis. 

SUMMARY 

1.  The  intradermic  tuberculin  test  in  guinea  pigs  and  patients  often 
gives  a  reaction  of  lessened  extent  when  the  injected  area  is  treated 
locally  with  short  exposures  of  the  ultraviolet  rays  either  before  or 
after  injection.  Recently  tanned  skin  also  gives  a  slightly  lessened 
reaction. 
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2.  Tuberculin  exposed  for  a  sufficient  length  of  time  (forty-five  min- 
utes at  a  distance  of  2  feet)  to  the  ultraviolet  rays  loses  markedly,  and 
at  times  entirely,  its  power  to  cause  intradermic  reactions. 

The  writer  expresses  his  gratitude  to  Dr.  Edward  R.  Baldwin  for  his  interest  and  sug- 
gestions. 
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PROTOCOLS  OF  EXPERIMENTS 

SKIN   REACTIONS   ON   GUINEA  PIGS 

First  set:  October  31,  1916.  Infected  with  0.01  mgm.  of  livmg  tubercle  bacilli  (H37) 
intraperitoneally. 

1.  Controls:  three  pigs. 


eight:  O.OOI  cram. 

0.  T.  INXaADERMALLY 

left:  physiological  saline 

Induration 

Erythema 

Induration 

Erythema 

24  hours 

15  X  17  mm. 

18x22  mm. 

0 

0 

No.  1  ]  48  hours 

10  X  12  mm. 

\S  X  .SO  mm. 

0 

0 

72  hours 

10  X  12  mm. 

0 

0 

0 

24  hours 

0 

3x5  mm. 

No  re 

action 

No.  2  ]  48  hours 

2x4  mm. 

10x12  mm. 

No  reaction 

72  hours 

4x8  mm. 

12  X  14  mm. 

No  reaction 

24  hours 

6  X  10  mm. 

10  X  20  mm. 

No  reaction 

No.  3  ]  48  hours 

4  X  12  mm. 

10  X  12  mm. 

No  reaction 

72  hours 

2x6  mm. 

6x8  mm. 

No  reaction 

ACTION  OF  ULTRAVIOLET  UGHT  ON  SKIN  TEST 
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2.  Three  pigs.     Exposure  to  the  lamp  for  twelve  minutes  at  3  inches  followed  by  0.001 
gram  O.T.  intradcrmally  in  one-half  hour. 


Rioirr:  lamp  exposukz,  roixowEo  by  o.  t. 

Lcrr:  o. 

T.  ALONE 

InduratioD 

ErytheniR 

InduritioD 

Erytfacma 

24  hours 

10  X  16  mm. 

16  X  18  mm. 

24  X  32  mm. 

30  X  40  mm. 

No.  1 

48  hours 

14  X  22  mm. 

16  X  22  mm. 

15  X  30  mm. 

30  X  40  mm. 

72  hours 

14  X  16  mm. 

16  X  18  mm. 

10  X  25  mm. 

24  X  32  mm. 

24  hours 

12  X  14  mm. 

5  X  10  mm. 

10  X  12  mm. 

15  X  18  mm. 

No.  2 

48  hours 

3x6  mm. 

8x  10  mm. 

8  X  10  mm. 

10  X  12  mm. 

72  hours 

3x3  mm. 

6x6  mm. 

6x6  mm. 

7x8  mm. 

(24  hours 

12  X  13  mm. 

16  X  18  mm. 

10  X  12  mm. 

12  X  14  mm. 

No.  3 

j4S  hours 

6x   8  mm. 

10  X  12  mm. 

8x  10  mm. 

12  X  12  mm. 

72  hours 

4x6  mm. 

6x8  mm. 

7  X  10  mm. 

12  X  14  mm. 

Resiill:  A  rather  uniform  slightly  lessened  reaction  on  exposed  side. 


3.  Three  pigs,  injected  intradermally  with  0.001  gram  O.T.,  followed  immediately  by  the 
lamp  exposure. 


right:  0.  T.  roixowED  by  the  lamp 

EXPOS  tTRE 

LEFT  0.  T. 

Induration 

Erythema 

Induration 

Erythema 

No.  1 

24  hours 
48  hours 
72  hours 

10  X  20  mm. 

10  X  10  mm. 

3x4  mm. 

10  X  12  mm. 

12  X  12  mm. 

0 

14  X  22  mm. 

18  X  12  mm. 

4x    6  mm. 

30  X  30  mm. 
15  X  18  mm. 
22  X  26  mm. 

No.  2 

24  hours 
48  hours 
72  hours 

3x5  mm. 
8x  10  mm. 
4x5  mm. 

4x6  mm. 
6x8  mm. 
6x8  mm. 

0 

8  X  10  mm. 

10  X  12  mm. 

0 
3x5  mm. 
4x6  mm. 

No.  3 

24  hours 
48  hours 
72  hours 

15  X  20  mm. 

13  X  14  mm. 

0 

18  x  22  mm. 

15x18  mm. 

7  X  10  mm. 

9  X  10  mm. 

6  X  15  mm. 

0 

0 
14x18  mm. 
20  X  30  mm. 

Result:  No.  1  shows  diminished  reaction  on  exposed  side,  but  No.  2  and  No.  3  do  not. 
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4.  Three  pigs.    Injected  with  O.T.  which  has  been  exposed  to  the  lamp  for  three-quarters 
of  an  hour  at  a  distance  of  2  feet. 


right:  exposed  0.  t.  dsed 

left:  ordinaev  o.  t. 

Induration 

Erythema 

Induration 

Erythema 

24  hours 

No.  1    48  hours 

72  hours 

0 
0 
0 

0 
0 
0 

3x   4  mm. 

2x4  mm. 

0 

4x6  mm. 
4x    6  mm. 
2x2  mm. 

24  hours 

No.  2  j  48  hours 

72  hours 

0 
0 
0 

12  X  16  mm. 
0 
0 

0 
0 
0 

20  X  20  mm. 
22x25  mm. 
10  X  12  mm. 

24  hours 

No.  3  ■  48  hours 

72  hours 

Sx  12  mm. 
0 
0 

13x20  mm. 

10  X  12  mm. 

4x    5  mm. 

10  X  12  mm. 

13  X  16  mm. 

6x    8  mm. 

16  X  30  mm. 
12  X  13  mm. 
10  X  12  mm. 

Result:  Marked  lessened  reaction  on  the  right  side. 

5.  Second  set.  Infected  May  12,  1917,  subcutaneously  with  0.1  cc.  of  an  emulsion  of 
tubercle  bacilli,  showing  about  three  bacilli  to  a  microscopic  field.  Tested  intradermally 
May  24,  1917. 

a.  Controls:  Three  pigs. 


right:  0.001  GRAM  0.  t. 

left:  saline 

Induration 

Erythema 

Induration 

Erythema 

24  hours 

No.  1  ]  48  hours 

72  hours 

24  hours 

No.  2  ]  48  hours 

72  hours 

11  X  22  mm. 

6  X  10  mm. 

0 

8x8  mm. 
6  X  10  mm. 
5x8  mm. 

22  X  25  mm. 

10x12  mm. 

0 

14  X  16  mm. 

15  X  20  mm. 
10  X  12  mm. 

0 
0 
0 

0 
0 
0 

0 
0 
0 

0 
0 
0 

No.  3  died  of  bronchopneumonia. 

b.  Three  pigs;  exposed  to  the  lamp  and  then  inoculated  intradermally  with  O.T. 


right:  lamp  exposure,  then  o.  t. 

left:  O.T. 

Induration 

Erythema 

Induration 

Erythema 

24  hours 

No.  1  ]  48  hours 

72  hours 

8x10  mm. 
10x12  mm. 
12  x  14  mm. 

16  X  18  mm. 
15x20  mm. 
12x18  mm. 

13  X  15  mm. 

14  X  18  mm. 
18  X  15  mm. 

18  X  20  mm. 

19  X  22  mm. 
16  X  18  mm. 

Result:  Lessened  reaction  on  exposed  side.     Nos.  2  and  3  died  of  bronchopneumonia. 
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c.  Three  pigs, 

inoculated  with  O.T.  and  then  followed  with  the  lamp  exposure. 

UOBT:    0.  T.  TBKH  LAMP  EXKMDU 

urr:  o.t. 

Indurttion 

Erythema 

Induration 

Erythcmi 

24  hours 

No.  1    48  hours 

72  hours 

Hx  10  mm. 
4  X    6  mm. 
2x4  mm. 

12  X  14  mm. 

15  X  20  mm. 

6x8  mm. 

3x5  mm. 
2x4  mm. 
3x5  mm. 

4x6  mm. 

12  X  16  mm. 

8x  10  mm. 

Result:  Greater  reaction  on  the  exposed  side.     Nos.  2  and  3  died  of  bronchopneumonU 
d.  All  three  pigs  died  of  bronchopneumonia. 

6.  Third  set.    Infected  June  10,  1917,  intraperitoncally  with  0.01  mgm  of  a  suspension, 
of  living  tubercle  (human)  bacilli.     Tested  June  24,  1917,  intradermally. 


a.  Control:  One  pig. 

UCHT:    0.001  OSAU  0.  T. 

Lzrr:  salinx 

Induration 

Erythema 

Induration 

Erythema 

. ,     ,  1 24  hours 
N°n48  hours 

11  X  22  mm. 
10  X  12  mm. 

22  X  25  mm. 
20  X  20  mm. 

No  reaction 
No  reaction 

b.  Two  pigs,  exposed  to  the  lamp  and  then  followed  by  O.T.  intradermally. 


ugbt:  lamp  exposuse,  then  0.  t. 

LEn: 

O.T. 

Induration 

Erythema 

Induration 

Erythema 

No.  1 

24  hours 
48  hours 
72  hours 

4x8  mm. 

4x6  mm. 

0 

4  X  10  mm. 
6  X  10  mm. 
5x9  mm. 

4x6  mm. 
3x4  mm. 
6  X    6  mm. 

10  X  12  mm. 
18  X  18  mm. 
12  X  14  mm. 

No.  2 

24  hours 
48  hours 
72  hours 

10  X  IS  mm. 

8  x  10  mm. 

0 

12x20  mm. 
20x20  mm. 
14  X  14  mm. 

8x  10  mm. 

8x8  mm. 

0 

12  X  10  mm. 

lOx  12  mm. 

0 

Resuit:  Lessened  reaction  on  the  exposed  side  in  No.  1,  but  greater  in  No.  2. 
c.  Two  pigs,  inoculated  with  O.T.  follo%ved  by  lamp  exposure. 


right:    0.  T.  PCLLOWEO  BY  LAtlP  EXPOSURE 

LEJT 

O.T. 

Induration 

Erythema 

Induration 

Erythema 

No.  1 

24  hours 
48  hours 
72  hours 

0 
0 
0 

3x5  mm. 
6x8  mm. 
3x5  mm. 

0 
0 

10  X  12  mm. 
6  X    7  mm. 
5x6  mm. 

No.  2 

24  hours 
48  hours 
72  hours 

0 

2x    4(?) 
0 

10x12  mm. 

10  X  10  mm. 

6x8  rmn. 

3x5  mm. 
3x4  mm. 
2x3  mm. 

12  X  20  mm. 

10  X  15  mm. 

8  X  10  mm. 

Result:  Lessened  reaction  on  exposed  sides. 
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d.  Two  pigs,  inoculated  with  O.T.  which  had  been  exposed  to  the  lamp  for  fort>--five 
minutes  at  a  distance  of  2  feet. 


right:  exposed  o.  t. 

left:  ordinasy  o.  t. 

Induration 

Erythema 

Induration 

Erythema 

24  hours 

3x5  mm. 

8  X  10  mm. 

10  X  12  mm. 

10  X  25  mm. 

No.  1 

48  hours 

6x7  mm. 

10  X  12  mm. 

4  X  10  mm. 

22  X  20  mm. 

72  hours 

3x5  mm. 

6x8  mm. 

2x3  mm. 

13  X  15  mm. 

24  hours 

8  X  10  mm. 

lOx  12  mm. 

12  X  14  mm. 

15  X  25  mm. 

No.  2 

48  hours 

6x7  mm. 

7x9  mm. 

7x8  mm. 

10  X  15  mm. 

72  hours 

8x  10  mm. 

7x9  mm. 

10x12  mm. 

12  X  15  mm. 

Result:  Lessened  reaction  on  exposed  sides. 

7.  Table  of  results  in  ten  patients: 

a.  Five  patients  exposed  their  right  forearms  to  the  lamp  for  five  minutes  at  a  distance 
of  3  to  10  inches  through  a  diaphragm  of  3  by  4  inches,  followed  immediately  or  in  one  hour 
by  an  intradermic  injection  of  0.001  gram  O.T.,  in  amount  0.1  cc.  Left  forearm  received 
the  intradermic  test  with  no  lamp  exposure. 


right:  exposed 

left:  not  exposed 

Induration 

Erythema 

Burn 

Induration 

Erythema 

24  hours 

0 

10  X  10  mm. 

8  X  10  mm. 

20  X  25  mm. 

>ro.  1 

48  hours 

10  X  12  mm. 

? 

Marked  bum 

20  X  20  mm. 

25  X  35  mm. 

72  hours 

20  X  20  mm. 

? 

20  X  20  mm. 

25  X  25  mm. 

96  hours 

IS  X  17  mm. 

18  X  20  mm. 

15  X  IS  mm. 

18  X  20  mm. 

24  hours 

0 

0 

2x2  mm. 

10  X  15  mm. 

48  hours 

Marked  bum 

with  doubt- 

2x2  mm. 

10  X  12  mm. 

No.  2' 

72  hours 
96  hours 

ful  reaction 

5x5  mm. 
0 

10x10  mm. 
12  X  14  mm. 

f24  hours 

0 

5x5  mm. 

2x3  mm. 

15  X  25  mm. 

48  hours 

10x10  mm. 

?  Marked 

Bum 

0 

25  X  30  mm. 

No.  3 

bum 

72  hours 

?  bum 

?  burn 

0 

15  X  20  mm. 

96  hours 

4x6  mm. 

10x10  mm. 

0 

8  X  10  mm. 

24  hours 

2x3  mm. 

10  X  12  mm. 

4x5  mm. 

22  X  35  mm. 

No.  4 

48  hours 

3x4  mm. 

17  X  20  mm. 

Burn 

5x6  mm. 

18  X  22  mm. 

72  hours 

Bum? 

Bum? 

5x5  mm. 

15  X  20  mm. 

96  hours 

0 

12  X  20  mm. 

10  X  12  mm. 

15  X  20  mm. 

24  hours 

0 

0 

2x3  mm. 

7x7  mm. 

No.  5 

48  hours 

0 

0 

Marked  bum 

8  X  10  mm. 

12  X  13  mm. 

72  hours 

0 

0 

10  X  10  mm. 

15  X  20  mm. 

96  hours 

4x6  mm. 

0 

10  X  12  mm. 

18  X  20  ram. 

Result:  Uniformly  lessened  reactions  on  exposed  arms. 
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b.  Five  patients  reieivcd  in  ihcir  right  forearms  intradermally  0.(XX)I  gram  O.T.  in  0  1 
. cc.  amount,  followed  in  one-half  hour  by  an  cx[>osure  to  the  lamp  from  five  to  seven  min- 
utes at  a  distance  of  5  inches  through  a  diaphragm  3  by  4  inches.     I>;ft  forearm,  received 
the  intradcrmic  test  with  no  lamp  exposure. 


uobt:  ixrosED 

Lirr:  mcxrotEo 

Induration 

Erylhemi 

Bum 

Indurition 

Enrthcnu 

24  hours 

0 

0 

Marked 

3x4  mm. 

15  X  15  mm. 

No.  1 

48  hours 

0 

0 

2x3  mm. 

15  X  20  mm. 

72  hours 

0 

0 

0 

12  X  18  mm. 

96  hours 

0 

0 

0 

10  X  12  mm. 

24  hours 

8x3  mm. 

20  X  12  mm. 

7x7  mm. 

30  X  30  mm. 

^fo.2 

48  hours 

12  X  14  mm. 

20  X  20  mm. 

Slight  burn 

2x3  mm. 

12  X  14  mm. 

72  hours 

10  X  10  mm. 

12  X  12  mm. 

10x12  mm. 

15  X  20  mm. 

96  hours 

10  X  10  mm. 

18x20  mm. 

8  X  12  mm. 

12  X  18  mm. 

24  hours 

10  X  19  mm. 

25  X  35  mm. 

A  deeper  red 
than     left 

10  X  10  mm. 

25  X  35  mm. 

No.  3 

48  hours 

10  X  10  mm. 

15  X  20  mm. 

side 

10  X  12  mm. 

20x20  mm. 

72  hours 

3x4  mm. 

13  X  15  mm. 

4x5  mm. 

20  X  20  mm. 

96  hours 

lOx  11  mm. 

15  X  16  mm. 

10  X  12  mm. 

16  X  18  mm. 

24  hours 

0 

0 

11  X  10  mm. 

30  X  50  mm. 

No.  4 

48  hours 

12  X  12  mm. 

16  X  18  mm. 

13  X  15  mm. 

20  X  25  mm. 

72  hours 

10  X  10  mm. 

20  X  20  mm. 

10  X  10  mm. 

20x25  mm. 

96  hours 

12  X  20  mm. 

16  X  30  mm. 

12  X  20  mm. 

16  X  32  mm. 

24  hours 

0 

0 

10  X  10  mm. 

18x20  mm. 

No.  5 

48  hours 

10  X  12  mm. 

IS  X  15  mm. 

12  X  12  mm. 

30  X  32  mm. 

72  hours 

8  X  10  mm. 

11  X  10  mm. 

11  X  10  mm. 

15  X  20  mm. 

96  hours 

9x   9  mm. 

11  X  12  mm. 

9x9  mm. 

11  X  12  mm. 

Result:  Lessened  reaction  on  exposed  side  in  Nos.  1,  4  and  5,  but  not  uniformly  in  Nos. 
2  and  3. 


A  CLASSIFICATION  TO  FACILITATE  THE  SELECTION  OF 

PATIENTS  FOR  WORK  IN  A  TUBERCULOSIS 

SANATORIUM 

WILLIAM  T.  CANNON 
Bureau  of  Hospitals,  Department  of  Health,  New  York  City 

The  many  workers  in  the  tuberculosis  field  have  differed  greatly  in 
regard  to  the  amount  of  exercise  they  considered  proper  for  the  patient 
to  take.  The  more  radical  have  advocated  laborious  work  such  as  road 
building,  masonry  and  ditch  digging,  while  at  the  other  extreme  are 
those  who  are  strong  advocates  of  the  rest  treatment  with  the  addition 
of  cahsthenics  and  walking  for  exercise. 

Recognizing  physical  exercise  as  a  therapeutic  measure,  patients  at 
the  Municipal  Sanatorimn'  are  expected  to  perform  a  sufiicient  amount 
of  work  to  insure  physiological  reaction  on  the  part  of  the  various  tissues 
(skin,  glands,  muscles,  etc.),  which,  if  left  dormant  for  a  considerable 
time  would,  through  their  failure  to  functionate,  retard  the  patient's 
recovery.  The  tasks  assigned  are  shown  in  the  appended  charts.  Every 
assignment  made  is  imder  the  direct  supervision  of  a  hospital  physician 
who  sees  every  patient  daily.  The  whole  question  of  work  assignments- 
in  the  sanatorium  is  secondary  to  the  medical  direction  in  the  care  of 
the  patients.  Work  is  assigned  always  as  a  therapeutic  measure.  It 
will  be  seen  by  referring  to  the  charts,  that  in  many  instances  the  work 
assignment  is  nothing  more  nor  less  than  an  expedient,  used  to  divert 
the  thoughts  of  the  patient  from  his  physical  condition  to  other  things. 
Recently  the  Hterature  of  tuberculosis  has  been  enriched  by  such  terms 
as  vocational  therapy,  graduated  exercise,  rehabiHtation,  occupational 
therapy,  reconstruction,  vocational  education,  vocational  training,  etc., 
all  of  which  simply  mean  that  the  tuberculosis  patient  is  expected  to  do 
some  form  of  work. 

The  pohcy  pursued  at  the  Municipal  Sanatorium  since  it  was  opened 
in  1906  has  been  one  of  graduated  exercise  in  the  form  of  work,  the 

'  This  paper  was  written  as  the  result  of  experience  obtained  while  Physician  in  Charge  of 
the  Municipal  Sanatorium  of  the  City  of  New  York,  Otisville,  Orange  County,  New  York. 
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amount  and  character  of  the  latter  depending  on  the  condition  of  the 
patient. 

The  theor}'  upon  which  this  system  is  based  is: 

First.  Most  patients  are  benefited  by  a  certain  amount  of  exercise  in 
the  form  of  work  because  it  tends  to  keep  the  various  organs  of  the  body 
functionating  in  a  proper  manner. 

Second.  It  keeps  the  mind  occupied  and  thus  prevents  them  from 
thinking  of  the  condition  of  their  lungs. 

Third.  The  fact  that  they  are  able  to  work  tends  to  give  them  a  con- 
tented spirit  which  is  an  essential  factor  in  the  treatment  of  tuberculosis. 

Patients  at  the  Municipal  Sanatorium  are  expected  to  do  from  two  to 
fo\lr  hours  work  daily,  always  provided  their  physical  condition  permits; 
the  amount  depending  on  the  judgment  of  the  Resident  Physician.  If 
they  perform  four  hours  work,  it  is  so  arranged  that  they  do  two  hours 
in  the  morning  and  two  in  the  afternoon.  This  work  consists  of  the 
various  activities  necessary  to  the  conduct  of  the  Sanatorium.  The 
tasks  assigned  them  will  be  shown  in  detail  later  in  chart  form.  In  this 
connection,  it  should  be  mentioned  that  with  few  exceptions  the  class 
of  patients  received  at  this  Sanatorium  are  those  who  are  dependent 
upon  manual  labor  for  a  livelihood. 

PATIENT  EMPLOYEES 

When  a  patient's  condition  improves  to  such  an  extent  that  he  feels 
able  to  take  a  paid  position,  he  makes  application  to  the  Resident  Physi- 
cian who  examines  him  and  if,  in  his  opinion,  the  patient  is  physically 
fit,  he  puts  his  name  on  his  list  of  applicants  for  paid  positions.  When 
a  vacancy  occurs,  the  Resident  Physician  submits  this  list  to  the  Phys- 
ician in  Charge  who  looks  up  the  history  of  each  applicant  on  chart 
4  and  makes  his  choice  accordingly. 
The  advantages  derived  by  the  patients  having  paid  positions  are : 
First.  His  economic  rehabilitation  before  his  return  home,  the  idea 
being  to  pay  a  nominal  salary  which  enables  the  patient  to  supply  his 
various  needs  while  at  the  Sanatorium.  If  he  works  long  enough,  he 
should  have  a  surplus  remaining  which  will  support  him  on  his  return 
to  the  city  until  he  is  able  to  secure  the  kind  of  employment  he  is  best 
suited  for.  He  would  otherwise  be  compelled  to  take  the  first  position 
o£fered,  owing  to  his  urgent  need  of  funds. 
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Second.  The  fact  that  he  has  been  working  during  his  stay  at  the 
sanatorium  will  make  it  infinitely  easier  for  him  to  take  up  his  work  on 
his  return  to  the  city,  than  it  would  otherwise  have  been  if  he  had  spent 
all  his  time  in  resting  and  in  addition  the  weight  he  has  gained  will  be 
much  more  apt  to  remain  with  him. 

The  advantage  the  sanatorium  derives  from  its  patient  employees  is 
one  of  economy,  as  it  is  enabled  to  avail  itself  of  labor  at  very  much  less 
cost  than  if  regular  city  employees  were  used,  thus  reducing  the  running 
expenses  by  thousands  of  dollars  a  year. 

When  patients  are  admitted  to  the  sanatorium  they  are  expected  to 
rest  for  the  first  sixteen  days,  during  which  time  those  who  do  not  de- 
velop elevation  of  temperature,  rapid  pulse  or  other  adverse  symptoms 
make  their  own  beds  and  during  the  second  week  do  light  shack  work. 
On  the  eleventh  day  they  begin  their  daily  walks  accompanied  by  a 
walking  captain.  These  walks  are  ten  minutes  in  duration,  morning 
and  afternoon,  on  the  first  day;  and  increase  ten  minutes  each  day  until 
they  walk  one  hour  morning  and  afternoon.  On  the  sixteenth  day,  at 
the  completion  of  their  afternoon's  walk  of  one  hour,  they  are  inspected 
by  the  resident  physicians  who  take  note  of  how  they  react  to  it  in  regard 
to  pallor,  rapid  pulse,  dyspnoea,  etc. 

During  their  stay  in  the  reception  shacks,  the  resident  physicians 
have  an  excellent  opportunity  to  observe  the  patients  and  become  thor- 
oughly familiar  not  only  with  their  physical  condition  but  also  their 
temperament,  which  helps  them  greatly  in  making  their  work  and  shack 
assignments. 

The  frequent  changes  in  the  staff  personnel,  which  was  much  depleted 
during  the  period  of  the  war,  in  addition  to  the  handicap  of  a  falling 
census  and  the  admission  of  a  poorer  type  of  case,  made  it  necessary  for 
me  to  classify  the  patients  so  that  their  selection  for  work  assignments 
would  be  simplified  and  placed  on  a  scientific  basis.  As  there  are  over 
300  positions  in  the  sanatorium  filled  by  patients,  both  paid  and  non- 
paid,  it  can  be  seen  how  important  it  is  to  have  the  patients  classified. 

The  advantages  of  this  classification  are  as  follows: 

First.  It  gives  the  physician  in  charge  the  opportunity  to  find  out 
quickly  the  condition  of  all  the  patients  and  puts  him  in  a  position  where 
he  can  select  the  patients  for  paid  positions  and  advise,  when  called 
upon,  in  the  selection  of  patients  for  regular  work  assignments. 

Second.  It  also  puts  him  in  a  position  where  he  can  quickly  decide 
if  a  patient  who  complains  of  his  work  assignment  has  a  legitimate 
reason  for  complaint. 
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Third.  1 1  helps  the  resident  physicians  immeasurably  in  making 
their  work  assignments  and  is  of  great  aid  to  their  chief  clerks  who  occa- 
sionally have  to  make  a  change  in  assignment  at  the  last  moment,  in  the 
absence  of  the  resident  physician,  owing  to  the  sudden  illness  of  a 
patient,  preNiously  assigned. 

The  first  step  found  necessary  in  classifying  the  patients,  upon  the 
basis  of  work  assignment,  was  to  revise  the  present  accepted  classilica- 
tion  of  tuberculosis  to  meet  the  immediate  requirements.  To  render  it 
more  simple,  we  shall  speak  of  incipient  A  as  lA,  moderately  advanced 
A  as  2A,  far  advanced  A  as  3A,  etc. 

All  patients  were  then  divided  into  four  classes: 

^^^ {Ja 


Class  B . 


f3A 
IB 
2B 

Class  C 3B 


The  class  A  cases  we  consider  the  ideal  patients  for  the  great  ma- 
jority of  our  paid  positions  and  some  non-paid  positions  where  the  work 
is  fairly  hard;  such  as  maids  in  the  patient  nurses'  home  and  the  maid 
who  cleans  the  dining  hall. 

The  class  B  cases  we  consider  to  be  well  enough  to  fill  easy  paid  posi- 
tions when  we  are  unable  to  obtain  class  A  cases;  such  as  clerk  in  the 
linen  room,  postmistress,  postmaster  and  bath  attendant,  as  the  hours 
in  these  positions  are  short  and  the  work  not  hard,  and  in  non-paid 
positions  where  the  work  is  much  easier  than  that  done  by  class  A  cases. 

The  class  C  cases  were  rarely  used  except  when  we  were  unable  to 
obtain  class  B  cases  and  then  only  in  positions  such  as  librarians,  tem- 
perature clerks  and  weather  clerk  where  the  work  attached  to  the  posi- 
tion was  nil  and  they  had  plenty  of  time  to  sit  down  and  rest. 

Class  D  was  put  in  to  complete  the  classification.  The  patients  com- 
ing imder  this  class  are  bed  cases  and  should  be  under  care  in  tubercu- 
losis hospitals  and  not  in  a  Sanatorium,  although  we  had  quite  a  num- 
ber of  that  type  of  cases. 
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In  making  out  this  classification  of  patients,  it  was  found  convenient 
to  make  up  four  (4)  charts  as  follows:  No.  1,  Work  classification;  No.  2, 
Work  assignments;  No.  3,  Weekly  census  and  stage  of  disease;  No.  4, 
Patient's  history  and  past  work  assignments. 

Chart  1:  Wark  classification.     On  this  chart  are  shown  the  four  classes, 

A,  B,  C,  and  D,  imder  which  are  placed  all  the  positions  filled  by  pa- 
tients in  the  Sanatorium  under  the  headings  class  A,  class  A  or  B,  class 

B,  class  B  or  C.  Under  class  A  are  placed  the  great  majority  of  paid 
positions  and  a  few  non-paid  positions  where  the  work  is  considered 
fairly  hard  such  as  dining  hall  maid  and  maids  in  patient  nurses'  home, 
etc.  Under  class  A  or  B  are  placed  those  paid  positions  where  the  hours 
of  duty  are  short  and  the  work  not  hard  and  non-paid  positions  such  as 
waitresses,  dishwashers,  laundry  workers,  etc.  All  cases  coming  under 
this  classification  are  filled  preferably  from  class  A  but  could  be  filled  by 
patients  coming  under  class  B  when  we  are  unable  to  obtain  them  from 
class  A.  Under  class  B  are  placed  most  of  the  remaining  non-paid  posi- 
tions such  as  office  clerks,  pantry  maids,  linen  room  assistants,  etc. 
The  work  done  by  the  patients  coming  under  this  heading  is  light  and 
rarely  averages  more  than  three  hours  per  day.  Under  class  B  or  C  are 
placed  the  few  remaining  positions  such  as  librarians,  temperature  clerks, 
dietitian's  clerk,  etc.  The  work  attached  to  these  positions  is  so  fight 
that  it  can  be  done  by  class  C  cases  but  we  rarely  use  cases  coming 
under  this  heading,  except  when  we  are  unable  to  obtain  class  B  cases. 

Chart  2:  Work  assignments.  On  this  chart  are  shown  positions  filled 
by  the  patients  in  the  sanatorium,  both  paid  and  non-paid.  It  enables 
the  physician  in  charge  and  the  resident  physicians  to  tell  at  a  glance 
what  each  patient  in  his  respective  class  is  expected  to  do  each  day 
and  the  number  of  hours  his  work  assignment  calls  for. 

Chart  3:  Weekly  census  and  stage  of  disease.  This  chart  consists  of  a 
weekly  census  of  each  unit  with  the  stage  of  disease  of  each  patient  to 
the  right  of  his  name.  These  census  sheets  are  carried  around  by  the 
physician  in  charge  and  have  proved  of  great  value  to  him  when  he 
wished  to  know  what  stage  a  patient  was  in  whom  he  met  on  his  daily 
rounds. 

Chart  4:  Patients^  history  and  past  work  assignments.  This  chart, 
which  is  made  large  enough  to  cover  a  period  of  three  months,  gives  a 
brief  history  of  each  patient  under  the  following  headings:  Date  of 
admission.  Stage  of  disease.  Name,  Age,  Previous  occupation,  Present 
occupation.  Weight  on  admission,  Present  weight,  Sputum,  Date  of 
week  ending. 


Work  oliiBBlflcatlon  Stage  olaeolf loatlon  by 
f'!2y£^£*l.  "^S"!  1^1  ymptom 

clgpo  A  1  A   Inolplant   A 

2  A    Uoflorataly   advanced   A 

1   D    Inolplont   B 

ClaflB   B  P   B    llodaratoly   advanced  B 

S  A    Far  advanced   A 

Clano  u  3  B    Par  advanced  B 

1  0  Incipient  0 

Claaa  D     r  C  Moderately  advanoed  C 

7   C  Far  advanced  C 

FEMALE  UNIT 


Patient  nurees 

Captain 

Uald 

Porelady 

Tolephono  operator 

Maid 


Female  Infirn:>iry 

Reception  ahack 

Germicide  Building? 

Laundry 

Operatea  switchboard 

Poirale   dining  hall 


Paid 


Hon-paid 


CLASS  A  or   B 

1  Poetmietress 

2  DiohwaaherB         Female  Infirmary 
19  Waitresses,  2nd  setting   "  dining  hall 

8  Mangle  workers       Laundry 


Paid 
Non-paid 

m  n 


cwsr^  B 


";?  Gierke 
1  Assietant  captain 
8  Pantry  maids 
3  Women 


Office  of  ResHont  Physician 
Reception  ehack 
Female  dining  hall 
Sewing  room 


Non-paid 


3S  B  or  C 

1  Librarian 


Non-paid 


MALE  UNIT 


CLASS  A 


1  Orderly  -  day       Male  Infirmary 

1  Laboratory  chief     Laboratory 

1  Head  waiter         Male  dining  hall 

1  Dishwasher  -  machine    «     i»     ■ 

2  Drivers 


S  Blanketmen 


Collect  blankets  and  bedding 


Paid 


N on -paid 


CLASS  A  or  B 

1  Fhartnaci  st 

2  Meal  carrlere 

1  Houseman 

2  Gardeners 


Dispensary 

Male  dining  hall 

Staff  House 


Paid 

Non-paid 
n     ■ 


CLASS  B 


~3  Uessongere 
1  Walking  captain 

3  Silverwashers 

4  Servers,  2nd  setting 


qLASS  B  or  0 

4  Clerks 


Charge  of  daily  walks 
Hals  dining  hall 

«  M  n 


N on -paid 


Take  patients'    temperatures 
Chaet  1.    Work  Classificaiion 


Hon-paid 


POSITIOW DUTIKS HOURH   OF   DUTY 


.aptaln  of 
Raoeptlon  rhaofc 


CIupp   A 


TTT 


^KTigle  worker B 
Claaa   A   or   B    (6) 


Ifon-pald 
Sawlry;;  room 


Jlaea  B  (S) 
Bon-paig 


Librarian 
Class  B  or  C 


Kon- 


(1) 


Orderly  -  day 


Claea  A  [TT 

Tsra 


igal  carriers 
Claaa  A  or  B  (P) 
Non-pala 


Adinlta  and  instnacte  now  patlonte 
an  to  tli6  oaro  of  oputvun,  peroon- 
al  cleajillneea  etc.   Glvoo  each 
patient  a  copy  of  tho  ruloe  and 
Is  held  responelblo  for  their 
Btriot  obeorvar.oe.   TakoB 
temperatureo,  gives  out 
medicines  and  cares  for  alok 
patlonte  under  euporvleion  of 
nurse. 

Peed  mangle  and  fold  clothes. 


l?end  Inetltutlonal  linen.   Uake 
towels,  pillow  cases,  nurses' 
uniforiKs  and  do  whatever  mend- 
ing is  required. 

Is  reeponaible  for  books  in 
library  and   keeps  record  of 
books  loaned  to  patients.   Keeps 
library  clean. 


MALEJJNIT 

Serves  meals  under  direction  of 
nurse  and  waits  on  bed  patient c. 
Gives  bed  baths  twice  weekly. 
Sees  that  each  patient  washee 
his  hands  and  uses  mouth  wash 
before  each  meal .   Assorts  and 
takes  all  soiled  linen  to  linen 
room  daily. 

Carry  meals  to  bed  patients  in 
sub-standard  and  outside  shacks. 


Servers  -  2nd  setting   Dispense  all  food  for  second 
Class  B  (4)  setting. 

Hon-paro' 

Clerks 
fclasB  B  (4) 

Son-paid 


Enter   temperatures,   weights, 
sputua,   urine,   blood  and  dental 
examinations   on  charts. 


m  W   to   1?  M 
AoBli^ned  8   hrs. 
On  call   when 
needed. 


1   Pli    to  4  PM 

Work  4  daye   a  weofc. 


9   AM   to    12  y 


4  PM   to  7   PM 
Assigned   2    l/2  hrs. 


8  AM   to  8   PM 
Assigned  8  hrs. 


6.45   AM  to   8   AM 

11.30   AM  to    12.30  rj 

4.30   PM  to   6   PM 

Assigned  2   3/4  hrs. 

7.16   AM  to   8. IB   AM 

12.16  PM  to   i.ic  py 

5.15   PM  to    e.lB  PM 

10   AM    to  12  M 

2  PM   to  4  PM 


On  the  above  chart   eight    (8)  positions   taken  from  Chart  No.    1  are   shown 
with  their  duties  and  hours  of  assignment.      The   original  Chart  Ho.   2   shows 
duties  and  hours  of  assignment   of  the   one  hundred  and  fifty   six    (186) 
positions   shown  on  Chart  No.    1  . 

Chart  2.    Work  AssicxiiEXT 


PEM4LB 

DNIT 

A.    E.       . 

1   B 

B.    A. 

Z  A 

C.    H.       . 

5   B 

D.    L.       .. 

3   A 

E.   T.       . 

2   A 

F.    C.       . 

2   A 

G.    R.       . 

2   3 

H.   P.       . 

1   A 

I.    D.       - 

HA 

J.    A.       . 

2   A 

K.    I.       . 

1   A 

LaB.M.    . 

1   A 

U.   A.       . 

2   3 

MCD.A.    . 

2   A 

N.   0,       . 

1   A 

O'D.O.    . 

2   3 

P.   V.       . 

1   A 

R.    A.       . 

3    A 

S.    G.       . 

1   A 

T.   C.       . 

2   A 

u.  u.     . 

2   A 

V.    M.       .. 

1   A 

W.    E.       . 

2   3 

Y.   Y.       . 

1    A 

Z.  C.      . 

1  A 

MALE  URIT 

A.   V. 

1    A 

a.  8. 

2   B 

0.    p. 

1   A 

D.   0. 

1    A 

E.    U. 

2    A 

P.   U. 

2   B 

G.   V. 

2   A 

H.    G. 

2   3 

I.   J. 

2   B 

K.    J. 

2   B 

L.    P. 

1   A 

U.    J. 

2   A 

UcA.D. 

2  B 

N.    S. 

1  B 

0.   V. 

1  B 

P.    S. 

2  B 

R.    A. 

1  A 

S.   P. 

2  B 

T.    N. 

2  A 

V.    A. 

2  3 

V.    T. 

1   A 

The  above  chart  Bhowe  the  Initials  and  stag©  of  dieoaee  of  forty  six 
(46)  patients  whose  names  were  eelectod  fron  the  original  Chart  Ko.  3  whloh 
contalne  the  names  of  all  the  patients  In  the  Sanatorium  arranged  in 
alphatetioal  order* 

Cburt  3.    Weekly  Census  and  Stage  of  Disease 
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The  work  assignment  of  new  patients  and  changes  in  assignment  of 
older  patients  arc  made  every  Saturday  afternoon  by  the  resident 
physicians  assisted  by  their  chief  clerks.  At  this  time  the  ward  chart 
of  each  patient  is  carefully  gone  over  and  temperature,  pulse  rate  and 
weight  for  the  previous  week  noted,  after  which  the  resident  physician 
refers  to  charts  1  and  2  and  makes  his  assignments  according  to  the 
stage  of  disease  of  the  patients  and  their  adaptability  for  the  positions 
to  be  filled.  These  lists  of  new  assignments  are  posted  in  each  dining 
hall  and  a  copy  given  to  the  physician  in  charge,  resident  physicians  and 
their  chief  clerks.  As  these  lists  show  the  assignments  at  the  beginning 
of  each  week  and  chart  4  under  the  heading,  "week  ending,"  shows  the 
assignments  for  the  previous  week  with  the  changes,  if  any  were  made, 
it  can  thus  be  seen  that  the  physician  in  charge  has  in  his  possession  a 
complete  record  of  the  work  assignments  of  all  assigned  patients  in  the 
sanatorium. 

Chart  4  was  made  up  for  the  use  of  the  physician  in  charge  and  has 
proved  invaluable  as  an  aid  to  him  in  the  assignment  of  patients  to  paid 
positions.  For  instance,  if  a  certain  paid  position  is  to  be  filled,  it  is 
but  a  few  moments'  work  for  him  to  look  through  the  chart  and  pick 
out  those  patients  who  had  a  position  similar  to  the  one  to  be  filled  prior 
to  their  admission,  the  stage  of  disease,  and  whether  or  not  they  have 
gained  in  weight.  He  can  also  see  what  their  work  assignments  for  the 
past  few  weeks  have  been  and  if  they  have  lost  any  time  through  ill- 
ness. When  the  physician  in  charge  has  selected  from  this  chart  the 
patient  whom  he  considers  the  proper  one  for  the  position  in  question, 
it  is  a  simple  matter  to  ask  the  resident  physician  to  look  over  the 
patient's  ward  chart  and  report  to  him  what  his  medical  history  has  been 
since  admission.  It  can  thus  be  seen  how  much  easier  this  is  than  it 
would  be  to  have  the  resident  physician  look  through  each  ward  chart 
consecutively  as  he  formerly  did  when  he  wished  to  find  a  patient  to 
fill  a  vacant  position. 
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THE  IDEAL  SANATORIUM,  THE  IDEAL  PHYSICIAN,  THE  IDEAL 
NURSE,  AND  THE  IDEAL  PATIENT' 

S.  ADOLPHUS' KNOPF 

New  York 

Among  the  ideals,  hopes  and  dreams,  to  the  realization  of  which  I  look 
forward,  now  that  our  victorious  war  has  come  to  a  close,  is  the  eradica- 
tion of  tuberculous  disease.  I  am  grateful  for  this  opportunity  to  give 
expression  to  these  thoughts  for  which  I  could  hardly  have  a  better 
occasion  than  the  anniversary  of  the  founding  of  a  sanatorium  which 
is  among  the  institutions  that  have  always  striven  towards  the  goal 
of  the  ideal.  May  I  therefore  hope  that  you  are  wilhng  to  listen  for  a 
few  moments  to  my  conception  of  what  is  to  be  understood  by  an  ideal 
sanatorium  as  an  institution  for  the  tuberculous,  an  ideal  physician 
for  tuberculous  patients,  an  ideal  tuberculosis  nurse,  and  an  ideal 
patient  who  is  or  has  been  afiSicted  with  tuberculosis  and  who  may  or 
who  may  not  have  passed  through  a  sanatorium. 

The  ideal  sanatorium  is  one  which,  in  proportion  to  its  capacity  ac- 
complishes the  greatest  amount  of  good  for  the  greatest  number  of  people. 
The  good  which  it  accompUshes  is  manifested  by  the  manner  in  which 
the  institution  deals  with  its  patients  and  the  interest  it  takes  in  their 
physical,  mental,  and  even  spiritual  welfare  during  their  sojourn  within 
its  precincts;  and  also  by  the  continued  interest  it  takes  in  the  economic 
as  well  as  the  physical  well-being  of  the  patients  discharged  from  the 
institution.  The  typical  sanatorium  strives  to  Hve  up  to  its  name.  It  is 
called  sanatorium  from  the  Latin  word  sanare,  to  heal,  and  is  a  healing 
institution.  It  is  not  a  sanitarium,  from  the  word  sanilas,  health,  which 
rather  means  a  health  resort  where  people  often  go  for  more  or  less 
nervous  and  often  only  imaginary  ailments.  The  primary  function  of 
the  ideal  sanatorium  for  the  tuberculous  is  to  heal  the  patient,  to  heal 

'An  address  delivered  at  the  Fifteenth  Anniversary  of  the  founding  of  the  Gaylord 
Fann  Sanatorium,  Wallingford,  Connecticut,  September  13,  1919,  to  an  audience  of  phy- 
sicians, laymen,  and  several  hundred  ex-patients  of  the  Sanatorium. 
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completely  all  those  for  whom  it  is  possible.  For  those  who  have  not 
arrived  at  the  sanatorium  eariy  enough  to  become  completely  healed, 
it  strives  to  arrest  the  disease  and  improve  the  condition  of  the  patient 
and  to  accomplish  an  economic  cure;  that  is  to  say,  build  up  the  pa- 
tient's physical  and  mental  condition  and  give  him  the  necessary  train- 
ing by  teaching  him  what  he  can  and  what  he  cannot  do,  so  that  he 
may  safely  be  trusted  to  go  out  into  the  world  again  and  earn  his  living. 

Since  the  majority  of  tuberculous  patients  are  recruited  from  the  lab- 
oring classes,  it  has  always  seemed  to  me  best,  and  experience  has  borne 
it  out,  that  we  should  treat  and  cure  these  patients  in  the  same  or  nearly 
the  same  climate  in  which  they  will  have  to  live  and  labor  after  their 
restoration  to  health.  While  the  cure  of  the  consumptive  individual  in 
his  home  climate  may  often  require  a  longer  time,  in  the  end  there  is  an 
advantage  to  be  gained  from  this.  As  a  rule,  relapses  are  fewer  and  the 
cures  more  assured  and  lasting  than  those  obtained  in  milder  climates. 
We  need  not  therefore  look  far  away  for  the  location  of  our  ideal  sana- 
torium. The  best  climate  for  the  average  puhnonary  patient,  in  the 
earlier  and  more  hopeful  stages  of  the  disease,  is  the  one  where  extremes 
of  temperature  are  not  too  great,  and  where  the  air  is  pure  with  relatively 
little  humidity,  much  sunshine,  and  all  the  conditions  which  permit  the 
patient  to  live  comfortably  out  of  doors  the  greatest  number  of  days  of 
the  year  and  the  most  hours  out  of  the  twenty-four. 

The  ideal  sanatorium  should  of  course  be  well  built  and  well  equipped. 
Experience  in  the  United  States  has  demonstrated  that  the  cottage  and 
small  pavilion  plan,  originated  by  Trudeau,  with  special  infirmary  and 
administration  building,  is  far  superior  for  all  kinds  of  cases,  early  and 
advanced,  to  the  one-house  system  in  vogue  in  European  sanatoria. 
■^Tiere  the  ground  is  expensive,  as  it  usually  is  near  large  centers  of 
population,  the  ideal  sanatorium,  particularly  for  a  public,  charitable  or 
semi-charitable  institution,  should  be  composed  of  pavilions  or  King 
lean-tos,  accommodating  from  10  to  20  patients  each;  and,  if  possible, 
coimected  with  one  another  and  the  administration  building  by  covered 
galleries  which  in  rainy  weather  may  serve  as  a  promenade  for  the 
patients.  The  most  serviceable  ward,  pavilion,  or  cottage  is  one  which  is 
constructed  so  that  the  patients'  bedrooms  cormect  with  the  porch  and 
the  beds  can  be  moved  outdoors  whenever  the  weather  and  the  patients' 
condition  permit,  thus  gi^■ing  the  greatest  amoimt  of  fresh  air  by  day 
and  by  night.  No  matter  what  the  arrangements  for  outdoor  life  may 
be,  baths  and  dressing  rooms  should  be  warm;  and  a  southern  expos- 
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ure  for  bedrooms  and  porches  is  of  course  the  best  in  our  temperate 
zone,  as  well  as  in  colder  regions. 

The  ideal  sanatorium  is  also  supplied  with  all  the  modern  appliances 
for  diagnosis  and  treatment  of  the  disease,  such  as  completely  equipped 
laboratories  for  the  examination  of  sputum  and  urine  and  for  serodiag- 
nosis,  and  an  X-ray  outfit  permitting  thorough  fluoroscopic  and  stereo- 
scopic examinations  and  the  taking  of  good  X-ray  photographs.  There 
should  be  one  or  several  darkrooms  equipped  for  laryngological  and 
ophthahnological  examinations,  an  inhalatorium,  hydrotherapeutic  ap- 
phances,  massage  rooms,  one  or  several  artificial  pneumothorax  appa- 
ratuses, and  an  operating  room  where  urgent  surgical  operations  can  be 
performed.  Last,  but  not  least,  a  dental  chair  with  a  competent  dentist 
will  be  necessary  to  render  ideal  service  to  an  institution  which  will 
meet  all  the  requirements  of  modern  phthisiotherapy. 

The  modern  conception  of  the  tuberculosis  problem,  however,  also 
requires  the  ideal  sanatorium  to  provide  work  for  the  prevention  of 
relapses  after  an  arrest  of  the  disease  has  been  obtained.  To  this  end,  a 
department  for  what  we  may  call  the  after-cure,  should  be  established  in 
connection  with  the  sanatorium.  Here  the  patient  should  be  specially 
prepared  for  resuming  his  former  occupation  and  trained  to  withstand 
the  less  favorable  environment  or  conditions  to  which  he  will  be  inevit- 
ably exposed  when  again  going  out  to  earn  his  living.  To  overcome  the 
flabby  muscular  condition  which  results  from  a  prolonged  rest  cure,  the 
patient  should  be  given  a  course  of  massage.  His  respiratory  function 
may  also  have  become  indolent  through  the  necessarily  enforced  quiet 
breathing  during  the  active  stage  of  the  disease;  so  his  breathing  ca- 
pacity should  also  gradually  be  developed  anew  by  means  of  carefully 
graded  breathing  exercises.  The  hematosis  and  circulation  in  general 
will  be  vastly  improved  thereby.  If  the  patient  has  not  become  thor- 
oughly accustomed  to  the  daily  use  of  cold  water  on  his  body,  the  after- 
cure  division  would  be  a  splendid  place  to  train  him ;  for  this  is  the  best 
means  to  strengthen  the  cutaneous  and  nervous  systems,  and  thus  cause 
the  patient  to  become  less  susceptible  to  the  invasion  of  microorganisms 
of  ordinary  colds  and  grippes.  To  this  end,  a  judicious  appHcation  of 
cold  water  should  be  instituted  in  the  form  of  an  ablution  or  spray, 
beginning  with  85°  F.,  going  down  gradually  5°  every  few  days  to  40°. 
The  temperature  that  usually  comes  out  of  the  cold  water  faucet  is  40° 
to  45°  F.  Of  course,  one  should  always  be  watchful  for  a  quick  and 
complete  reaction  after  the  application  of  the  cold  water  and  when  this 
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reaction  is  rctanled  a  return  to  the  warm  bed  long  enough  to  overcome 
any  chilly  sensation  is  advisable.  To  become  chilled  by  using  the  cold 
water  at  too  low  a  temperature  or  too  long  at  a  time  should  be  avoided. 
This  is  as  important  as  to  avoid  the  direct  causes  of  colds,  such  as  the 
taking  in  of  the  microorganisms  known  as  the  bacillus  catarrhalis  and 
the  bacillus  of  grippe.  In  times  of  grippe  epidemics  one  should  avoid 
the  careless  sneezer  and  careless  spitter  as  individuals  principally  re- 
sponsible for  spreading  colds,  and  the  recovered  tuberculous  patient 
should  be  doubly  careful. 

To  the  massotherapeutic,  respiratory  and  hydrotherapeutic  measures 
just  described  may  of  course  be  added  heliotherapy  in  the  form  of  sun- 
baths,  by  exposing  the  chest  or  the  entire  body  to  the  rays  of  the  sun, 
under  the  direction  of  the  physician. 

Beside  the  reconstructive  value  of  these  physiotherapeutic  means, 
there  is  another  incontestable  advantage  to  be  gained  from  masso- 
therapy  and  respiratory  therapy.  After  having  been  massaged  for  a 
short  time,  the  patient  should  himself  help  toward  the  redevelopment 
of  his  muscles  by  certain  calisthenic  exercises.  These,  as  well  as  the 
respiratory  exercises,  done  under  careful  medical  supervision,  will  show 
whether  or  not  the  patient's  disease  has  really  been  arrested.  We  might 
just  as  well  confess  that  relapses  occur  even  in  cases  where  the  physical 
examination  revealed  no  acti\-ity  and  the  symptoms  had  disappeared. 
I  have  made  mistakes  in  this  respect  and  I  believe  others  have  had  the 
same  misfortune.  But  now,  instead  of  telling  the  patient  to  go  to  work 
as  soon  as  all  the  active  symptoms  have  quieted  down  and  only  the 
physical  signs  of  an  arrested  case  remain,  I  start  gradual  breathing 
exercises  and  calisthenics  and  the  patient  is  examined  frequently,  so  £is 
to  determine  whether  or  not  an  activity  is  reawakened.  If  after  four 
to  six  weeks  of  preparation  by  massage,  hydrotherapy  and  respiratory 
therapy,  repeated  examinations  do  not  reveal  any  renewed  activity,  we 
may  be  reasonably  certain  that  the  disease  is  sufl&ciently  arrested  to 
allow  the  patient  to  resume  physical  labor  without  fear  of  relapse. 

As  long  as  the  patient  is  on  the  reclining  chair  he  breathes  but  little 
and  very  quietly.  Any  physical  exertion  will  accelerate  the  respiratory 
movements  and  it  would  seem  unwise  to  allow  the  respiratory  system  to 
be  submitted  brusquely  to  so  great  a  change  as  is  inevitable  when  the 
patient  begins  to  do  physical  labor  which  caimot  be  regulated  as  accu- 
rately as  breathing  exercises,  especially  away  from  the  sanatorium.  Thus 
even  for  graded  labor,  which  is  of  great  advantage,  the  careful  prepara- 
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tion  by  breathing  exercises  is  a  safe  and  valuable  procedure,  because 
the  patient  can  begin  very  slowly  while  yet  on  the  reclining  chair. 

In  regard  to  graded  labor,  or  what  is  now  more  commonly  called  occu- 
pational or  vocational  therapy,  the  mihtary  hospitals  for  the  tuberculous, 
which  were  created  during  the  last  years  of  the  World  War,  have  given 
us  a  splendid  demonstration  of  the  value  of  giving  the  tuberculous  pa- 
tient something  useful  to  do  during  his  convalescence,  and  even  during 
his  acute  illness,  provided  he  is  not  highly  febrile.  He  will  usually  feel 
happier  and  more  content,  eat  better,  and  make  a  more  rapid  progress 
toward  recovery  if  he  is  occupied  with  something  useful  in  which  he  can 
take  an  interest.  During  a  lecture  tour  for  "The  Prevention  of  Relapses 
in  Cases  of  Arrested  Tuberculosis  among  Soldiers  and  Sailors,"  which  I 
xindertook  in  the  Spring  of  1919,  it  was  my  privilege  to  visit  the  Recu- 
peration Hospital  for  tuberculous  soldiers  in  Denver,  Colorado.  There 
all  possible  occupations  and  trades  were  taught  to  the  patients  accord- 
ing to  their  physical  condition  and  individual  tastes  and  aptitudes. 
Crocheting,  knitting,  typewriting  and  drawing  were  given  to  bedridden 
patients,  and  wireless  telegraphy,  carpentry,  truck-farming,  automobile 
repairing  and  construction,  etc.,  were  taught  to  the  convalescent.  It 
would  seem  to  me  that  the  ideal  sanatoria  of  the  future,  especially  those 
estabUshed  by  state  or  municipality  for  all  classes  of  people,  might  in 
this  respect  very  profitably  imitate  our  mihtary  and  naval  hospitals  for 
the  tuberculous. 

There  is  one  more  thing  we  have  learned  from  our  military  hospitals 
which  we  should  utilize  in  our  ideal  sanatoria,  particularly  in  those 
intended  for  the  general  public,  that  is  to  say,  the  poor  and  those  of 
moderate  means.  In  these  institutions  we  not  infrequently  find  foreign 
born  citizens,  and  alas,  altogether  too  frequently  American  born  citizens, 
who  are  illiterate.  While  taking  the  cure  all  these  so  badly  in  need 
of  education  should  be  taught  to  speak,  write  and  read  the  EngHsh 
language  and  given  the  rudiments  of  a  knowledge  of  civic  duties  and 
responsibilities  without  which  we  cannot  have  loyal  American  citizens. 

Even  after  their  recovery  patients  are  not  always  able  to  resume  their 
former  occupations.  They  may  not  be  physically  strong  enough  to  do  so ; 
or  there  may  be  sanitary  or  other  reasons  which  make  a  change  of  occu- 
pation advisable.  Occupational  or  vocational  therapy,  judiciously  ap- 
plied for  the  tuberculous,  will  not  only  help  us  to  obtain  a  greater  num- 
ber of  arrests  and  cures,  but  will  indirectly  repay  the  community  and 
state  by  adding  to  the  wealth  of  the  nation  through  increased  produc- 
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tivity.  Occupational  therapy  has  not  as  yet  been  practised  systemati- 
cally and  to  the  fullest  extent  at  Gaylord  Farm,  but  what  has  been  done 
has  resulted  in  gratifying  success. 

It  is  not  polite  to  become  personal,  but  since  my  own  share  in  the 
achievements  of  the  Gaylord  Farm  Sanatorium  have  been  nil,  and  I  have 
only  been  attached  to  its  statT  by  courtesy  as  an  honorary  director,  I 
feel  that  I  have  a  right  to  speak  of  the  achievements  of  this  institution. 
Up  to  the  tenth  anniversary  of  the  Gaylord  Farm  Sanatorium,  at  which 
it  was  my  privilege  to  be  present,  this  institution  had  e.xpended  $800,000. 
Now,  what  have  the  patients  given  back  to  the  state  in  return  for  these 
expenditures  which  again  made  them  breadwinners  and  supporters  of 
their  famiUes?  Dr.  L\-man,  who  has  kept  a  careful  record  of  the  earn- 
ing capacity  of  those  who  have  left  the  sanatorium  as  cured  or  partially 
cured,  finds  that  they  have  added  something  like  52,000,000  to  the  wealth 
of  the  country  since  they  left  this  institution.  That  surely  pays  even  if 
the  elimination  of  a  certain  number  of  state  liabilities  and  the  decrease 
of  the  total  sum  of  unhappiness  are  not  taken  into  account.  Ninety 
per  cent  of  the  graduates  who  went  to  Gaylord  Farm  in  the  early  stages 
of  tuberculosis  are  in  good  health  after  ten  years  of  work.  That  per- 
centage cannot  be  exceeded  outside  of  sanatorium  ranks.  If  the  first 
thousand  men  passing  a  given  corner  were  caught  and  ear-marked 
to-day  it  is  not  likely  that  900  of  them  would  be  alive  and  vigorous  ten 
years  later.  In  the  moderately  advanced  cases  60  per  cent  of  the  men 
were  restored  to  health  at  the  sanatorium,  and  10  per  cent  even  of  the. 
dying  were  turned  out  well  men.  That  is  a  statement  of  literal  fact. 
An  "advanced"  case  of  tuberculosis  is  a  "dying  case,"  if  the  disease  is 
left  to  itself,  yet  one  patient  in  ten  has  been  restored  to  fairly  good 
health  and  earning  capacity. 

There  must  be,  and  fortunately  there  are,  sanatoria  which  take  care 
of  advanced  cases,  try  to  improve  the  condition  of  the  patients,  make 
them  comfortable  and  prolong  their  lives  by  judicious  care  and  treat- 
ment. They  become  a  haven  of  rest  for  the  more  advanced  and  less 
hopeful  cases  among  the  tuberculous. 

Next  to  its  mission  of  healing,  the  ideal  sanatorium  for  the  tubercu- 
lous has  a  mission  to  teach.  It  is  a  school,  a  college,  where  the  patients 
can  and  must  learn  many  things.  Any  institution  for  instruction  is 
composed  of  teachers  and  pupils,  and  in  the  ideal  sanatorium  for  the 
tuberculous  the  physician  is  the  teacher,  the  nurse  the  assistant  teacher, 
and  the  patients  are  the  pupils.    The  fvmction  of  the  physician,  presid- 
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ing  over  and  directing  the  medical  care,  is  thus  a  double  one.  Of  course 
he  must  be  primarily  a  practitioner  of  medicine  and  well  trained  for  his 
specialty.  This  training  he  must  have  received  first,  through  a  general 
medical  education  in  a  good  medical  school,  followed  by  an  internship 
in  a  good  hospital  and  a  few  years  as  a  general  practitioner,  where  he  has 
had  opportunity  to  see  all  kinds  of  diseases  and  to  acquire  the  tact, 
patience,  perseverance  and  sound  judgment  so  essential  to  the  success 
of  a  family  physician.  Undoubtedly,  as  a  general  practitioner  he  will 
have  come  across  a  good  many  cases  of  tuberculosis,  and  when  his  in- 
terest in  this  disease  is  aroused  to  a  degree  that  he  feels  that  he  would 
wish  to  devote  his  knowledge,  experience,  nay,  even  his  life,  to  the  reUef 
of  those  suffering  from  it;  if,  so  to  speak,  he  feels  the  call  within  him  to 
minister  to  the  needs  of  the  tuberculous,  even  as  a  young  man  feels  the 
call  of  God  to  enter  the  ministry;  then  he  is  started  on  the  fair  road  to 
become  some  day  the  ideal  physician  for  the  tuberculous.  Nevertheless, 
all  the  knowledge  a  tuberculosis  specialist  should  possess  can  only  rarely 
be  attained  in  general  practice.  The  best  tuberculosis  specialists  are 
those  who  have  had  training  as  assistants  in  good  sanatoria,  and  if  to 
this  they  can  add  a  special  course,  such  as  is  offered  by  the  Trudeau 
School  at  Saranac  Lake,  their  medical  equipment  for  tuberculosis  work 
will  be  about  as  good  as  it  can  be  made. 

Medical  knowledge,  that  is  to  say,  being  well  versed  in  phthisiotherapy 
and  the  diagnosis  of  tuberculosis,  however,  will  not  alone  suffice  for  the 
ideal  sanatorium  physician  or  tuberculosis  specialist.  There  is  no 
disease  which  has  so  large  a  social  and  psychological  aspect  as  tubercu- 
losis; and  the  physician  who  wishes  to  be  a  specialist  in  this  Hne  and  who 
neglects  to  study  the  social  aspects  of  the  disease  and  the  soul  life  of  the 
tuberculous  patient  will  never  become  the  ideal  physician.  Those  of  us 
who  have  endeavored  to  study  the  social  aspects  of  tuberculosis  as  a 
disease  of  the  masses  have  long  since  learned  that  it  is  as  important  as 
the  medical  aspect. 

Thoughtless  procreation;  women  working  often  up  to  the  time  of  con- 
finement and  forced  to  the  resumption  of  work  shortly  after  confinement; 
child  labor;  unsanitary  schools;  an  overcrowded  curriculum  in  schools 
and  colleges  to  the  detriment  of  the  physical  wellbeing  of  our  children 
and  young  men  and  women;  marriages  among  the  physically  unfit  and 
mentally  disabled;  unsanitary  housing;  unsanitary  factories  and  work- 
shops; underfeeding;  intemperance  and  the  ignorance  of  ordinary  sani- 
tary laws  and  a  disincHnation  to  obey  them;  lack  of  facilities  to  take 
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institutional  care  of  early,  moderately  advanced,  and  far  advanced  cases 
of  tuberculosis;  lack  of  prcventoria  and  open  air  schools  for  predisposed 
children;  lack  of  sanitary  workshops  for  the  recovered  tuberculous  in- 
valids; all  these  involve  vast  sociological  prolilenis  which  must  be  studied 
by  the  tuberculosis  specialist  in  order  that  he  may  help  to  combat  the 
predisposing  causes.  To  do  this  must  be  as  sacred  a  duty  to  the  real 
physician  as  his  endeavor  to  cure  and  restore  to  health  and  happiness 
each  tuberculous  individual. 

Next  to  being  a  sociologist  the  ideal  physician  for  the  tuberculous 
must  be  a  psychologist,  but  not  one  who  merely  studies  abnormal  phe- 
nomena or  even  the  wondrous  working  of  a  normal  intellect.  He  must 
be  also  the  sympathetic  physician  of  the  suffering  soul,  the  worried 
mind,  the  saddened  heart.  I  feel  deeply  sorry  for  the  physician  whose 
experience  in  tuberculosis  has  not  convinced  him  that  the  tuberculous 
patient  is  just  like  any  other  patient  with  no  particular  mental  and 
psychic  characteristics,  and  it  grieves  me  deeply  when  I  read  statements 
to  the  contrary. 

In  his  latest  textbook  Fishberg  writes  (page  206):  "A  psychic  trait  of 
the  consumptive  which  has  been  noted  by  most  writers  is  selfishness.  He 
becomes  egotistical  and  egocentric.  He  is  interested  in  the  welfare  of 
but  one  person — himself — to  the  exclusion  of  all  who  have  depended  on 
him  before.  He  will  eat  costly  food  while  his  children  starve;  he  will 
make  unreasonable  demands  on  his  relatives  and  friends  and  show  no 
gratitude."  Fishberg  then  quotes  Saxe  as  an  authority,  endorsing  the 
following  astounding  statement,"  The  ascendance  of  selfishness  plays  the 
most  important  role  in  the  molding  of  the  mental  traits  of  the  tubercu- 
lous." Dr.  Fishberg  seems  to  be  entirely  obli\dous  to  the  fact  that  our 
greatest  authorities  on  tuberculosis,  such  as  Laennec  and  Grancher  of 
France,  Brehmer  and  Dettweiler  of  Germany,  Trudeau  and  King  of  this 
country,  were  all  tuberculous  and  distinguished  themselves  by  their 
unselfishness  and  devotion  to  suffering  humanity.  The  vast  majority 
of  tuberculosis  specialists  in  this  coimtry  who  volunteered  and  ser\-ed 
in  the  American  army  in  the  great  world  war  have  been  or  are  still  tuber- 
culous. Who  would  dare  to  ascribe  to  these  noble  men  anything  but  self 
sacrifice  and  devotion  to  the  highest  ideals  of  humanity  and  patriotism? 
Not  a  few  of  the  heroic  tuberculous  invaUds  in  our  own  and  allied  coun- 
tries even  went  to  their  death  in  battle.  Let  me  recall  only  one  name, 
that  of  the  noble  Frenchman,  Captain  Georges  Guj-nemier,  who  fought 
800  battles  in  the  air  and  brought  down  74  enemy  air  planes,  of  which 
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54  are  officially  recorded,  and  thus  became   the   famous   ace   of  aces 
before  his  death  in  action  over  the  German  line. 

I  wish  Dr.  Fishberg  could  be  here  to-day  to  see  this  throng  of  patients 
and  ex-patients  and  to  look  into  their  bright  and  happy  faces  where  it 
would  be  difficult  for  him  to  discover  a  sign  of  selfishness,  because  good 
fellowship  and  perfect  gratitude  toward  the  sanatorium  and  their  physi- 
cians are  plainly  visible  in  every  face. 

My  very  first  experience  as  a  young  intern  in  one  of  the  European 
sanatoria  taught  me  two  things. 

The  first  was  that  the  tuberculous  patient  has  no  special  mental  char- 
acteristic and  can  be  as  bad  and  as  good  as  any  other  type  of  patient  or 
any  healthy  man  or  woman,  and  that  the  disease  in  itself  never,  except 
perhaps  in  the  very  last  stages  and  even  then  very  rarely,  clouds  his 
judgment  or  causes  him  to  be  less  thoughtful  of  others. 

I  v.'ell  remember  the  second  lesson  which  this  early  experience  taught 
me.  It  was  the  necessity  for  the  true  physician  not  merely  to  look  after 
the  physical  but  also  the  mental  welfare  of  the  patients.  In  the  divi- 
sion which  was  assigned  to  me  I  had  a  man  of  unusual  refinement  and 
culture,  a  dutiful  patient  who  obeyed  me  implicitly  in  spite  of  my 
youth  and  inexperience.  He  was  doing  splendidly;  he  had  gained  in 
weight;  his  lesion  had  become  less  active;  in  short,  he  was  on  the  road 
to  recovery.  At  the  next  examination,  however,  I  found  he  had  lost 
in  weight  and  was  not  nearly  in  as  good  condition  as  four  weeks  pre- 
viously. I  prescribed  a  tonic  to  improve  his  appetite  and  ad\dsed  more 
rest;  and  still  he  did  not  improve.  I  reported  the  condition  to  my  chief, 
the  great  Dettweiler,  and  all  he  said  to  me  was:  "My  son,  see  if  there 
is  anything  on  his  mind."  To  be  brief,  I  discovered  that  the  man  had 
worried  because  the  pension  which  his  former  employer  had  granted  to 
his  family  while  he  was  absent  had  been  cut  down  and  only  the  amount 
necessary  to  keep  him  in  the  sanatorium  was  given  him.  He  knew  that 
his  loved  ones  suffered  and  were  depriving  themselves  of  the  very  neces- 
sities of  life  so  that  he  might  stay  in  the  sanatorium  and  complete  his 
cure. 

On  a  recent  visit  to  Loomis,  Dr.  Bertram  H.  Waters,  the  physician 
in  chief  of  the  sanatorium,  told  me  that  experience  at  the  institution 
showed  just  the  reverse  of  what  Dr.  Fishberg  described  as  being  the 
average  state  of  mind  of  the  tuberculous.  Dr.  Waters  assured  me 
that  he  and  his  assistants  constantly  had  to  contend  with  the  anxiety 
and  worry  which  the  patients  under  their  care  manifested  concerning 
their  families  left  at  home. 
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Had  I  the  time  I  could  record  hundreds  of  similar  instances  which 
showed  me  beyond  doubt  that  the  tuberculous  invalid  is  not  egotistical, 
not  egocentric,  will  not  eat  costly  food  while  his  children  starve,  and  that 
he  is  not  ungrateful.  How  many  well-to-do  dying  consumptives  have 
provided  large  sums  in  their  last  wiU  for  the  care  and  treatment  of  the 
consumptive  poor,  and  how  many  patients,  rich  and  poor  alike,  prior  to 
their  passing  away  have  pressed  the  physicians'  and  nurses'  hands  and 
thanked  them  for  what  they  had  done  to  alleviate  their  sulTerings! 

To  return  for  a  moment  to  the  patient  into  whose  soul  life  I  had  failed 
to  enter  until  my  venerable  teacher  called  my  attention  to  my  neglect. 
A  letter  addressed  by  the  sanatorium  authorities  to  the  employer  of 
my  patient  resulted  in  the  continuance  of  the  complete  pension  which 
assured  provision  for  the  family  of  the  patient  as  well  as  payment  of  his 
sanatorium  bills.  The  patient's  appetite  again  improved,  he  again  gained 
in  weight;  and  after  a  few  months  we  were  able  to  discharge  him  as  an 
arrested  case  happy  to  be  able  again  to  assume  the  responsibility  of  pro- 
viding for  his  family. 

This,  as  well  as  many  similar  cases  in  which  entering  into  corre- 
spondence with  the  family  was  helpful  in  restoring  the  patient  to  health 
and  happiness,  have  taught  me  that  it  is  well  for  the  sanatorium  and 
private  physician,  who  has  the  welfare  of  his  tuberculous  patients  at 
heart,  to  try  always  to  know  something  about  the  family  of  the  patient, 
and  if  possible  be  in  communication  with  it.  Much  can  thereby  be 
learned  of  how  best  to  manage  the  case;  and  indirectly  one  can  also,  as 
far  as  possible,  instruct  the  family  of  the  patient.  Education  of  the 
family  is  particularly  timely  and  important  prior  to  the  return  of  the 
patient  to  his  home. 

Your  Superintendent,  Dr.  Lyman,  has  presented  the  situation  very 
clearly  by  the  following  statement : 

We  often  speak  of  our  institutions  as  training  schools,  claiming  that  the 
educational  feature  of  their  work  is  the  most  valuable  of  their  functions. 
This  is  true,  but  it  is  also  true  that  in  order  to  secure  permanent  results  it  is 
fully  as  necessary  to  educate  the  family  as  the  patient,  and  so  far  we  have 
made  but  litde  effort  to  do  this. 

Lieut.  Col.  Jabez  H.  Elliott,  of  Toronto,  in  a  very  interesting  article 
on  "Diseases  of  the  Respiratory  System  as  Medical  Problems  in  Re- 
habilitation" {The  Canadian  Medical  Quarterly,  September,  1919), 
makes  the  following  suggestions  regarding  the  necessity  of  post-sana- 
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toriuni  care  of  the  patient,  including  incidental  v-isits  and  inspection  of 
his  family, — suggestions  which  I  gladly  endorse  as  an  ideal  for  us  physi- 
cians: 

To  make  our  results  as  permanent  as  possible  we  must  follow  the  patient  to 
his  home  and  establish  a  supervision  which  will  aid  in:  (1)  The  prevention  of 
relapse.  (2)  The  detection  of  sjTnptoms  of  relapse  before  serious  damage  is 
done.  (3)  The  establislmient  of  sanitary  measures  in  the  home  and  to  lessen 
the  possibility  of  contact  infection.  This  would  include  education  of  the 
family.  (4)  The  supervision  of  the  members  of  the  family,  and  especially 
the  children,  who  are  to  be  treated  as  contacts.  For  this  we  require  the  ser- 
vices of  a  nurse  trained  in  social  work,  and  the  services  of  skilled  physicians. 
In  the  larger  centres  special  chest  clinics  are  available,  others  could  readily 
be  estabUshed  where  needed,  and  in  rural  communities  the  services  of  the 
local  physician  or  a  traveUng  special  physician  could  be  arranged  for. 

In  some  states,  such  as  New  York,  Massachusetts,  and  Vermont,  such 
travelling  clinics  under  expert  direction  are  already  in  operation.  Per- 
sonal experience  with  them  in  New  York  has  shown  me  the  invaluable 
service  they  can  render  in  the  discovery  of  early  cases,  the  prevention  of 
relapses  among  old  sanatorium  patients,  and  in  the  education  of  the 
families  in  tuberculosis  prophylaxis. 

Colonel  Elliott  continues : 

The  visiting  nurse  should  begin  her  work  while  the  patient  is  still  at  the 
sanatorium,  where  she  meets  him  and  secures  his  interest  and  cooperation. 
With  a  visit  to  the  family  before  his  return  she  can  begin  their  education  in 
cooperative  measures,  so  that  when  he  reaches  his  family  they  will  have  the 
facilities  for  his  after-care  and  will  be  ready  -to  help  him  by  having  a  proper 
attitude  toward  him  and  his  practice  of  those  measures  essential  to  his  further 
progress.  The  nurse  should  not  only  have  knowledge  of  sanatorium  routine 
and  prophylaxis,  but  must  have  a  training  in  social  service  work  as  related  to 
public  health,  and,  above  all  must  have  tact,  patience  and  resourcefulness  to 
deal  with  difficult  situations. 

To  these  qualifications  of  an  ideal  tuberculosis  nurse,  may  I  add  that 
she  must  be  physically  well  and  strong  and  mentally  alert,  and  able  to 
inspire  her  patients  by  her  healthy  and  cheerful  appearance.  If  she 
herself  has  had  tuberculosis  and  is  an  arrested  or  cured  case,  she  should 
not  hide  this  fact;  for  it  will  rather  add  to  her  powers  of  assuring  the 
patients  of  the  curability  of  the  disease.  She  must  have  the  same  fine 
qualities  of  mind  and  heart  which  are  expected  of  all  physicians,  but 
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particularly  of  the  tuberculosis  specialists — cheerfulness,  helpfulness, 
and  s\Tiipathy,  but  firmness  when  this  is  required.  The  tuberculous 
patient  is  often  one  who  has  contracted  the  disease  in  the  battle  of  life 
or  struggle  for  existence.  The  late  Professor  Landouzy  of  Paris,  when 
speaking  of  the  soldiers  who  had  contracted  tuberculosis,  called  them 
"blesst's  par  la  Itibercttlose"  (wounded  by  tuberculosis).  To  the  wounded 
by  tuberculosis  as  well  as  to  the  wounded  in  battle  in  the  World  War, 
our  American  nurses  and  those  of  our  allied  nations  proved  to  be  veri- 
table ministering  angels.  The  ideal  tuberculosis  nurse  should  be  the 
same  in  peace  time  as  she  was  on  the  battle  field  and  in  our  military 
hospitals.  She  must  be  phthisiophilic,  not  phthisiophobic.  No  matter 
how  skilful  and  well  trained  a  nurse  may  be,  if  she  is  aflBicted  with  the 
slightest  degree  of  phthisiophobia,  she  should  never  become  a  tubercu- 
losis nurse.  Just  as  the  best  tuberculosis  speciaHst  is  he  who,  after 
general  practice,  feels  the  call  to  devote  his  life  to  this  difficult  specialty, 
so  will  the  nurse  who,  after  general  training  and  experience,  believes 
that  she  can  accomplish  the  greatest  amount  of  good  by  choosing  tuber- 
culosis as  a  specialty,  become  the  ideal  tuberculosis  nurse. 

After  having  given  our  conception  of  the  ideal  sanatorium,  the  ideal 
physician,  and  the  ideal  tuberculosis  nurse,  we  may  now  say  a  final 
word  regarding  how  the  tuberculous  patient  may  become  the  ideal 
patient. 

To  the  patient  knowing  and  realizing  that  he  is  tuberculous,  I  would 
say  first,  be  true  to  yourself  and  to  your  physician.  When  he  takes  your 
history-,  tell  him  everything.  Don't  hide  anything  from  him:  even  tell 
him  your  family  and  your  personal  affairs,  and  your  love  affairs  and 
business  troubles, — if  you  have  any;  as  these  may  have  a  bearing  on 
your  physical  and  mental  welfare.  Tell  him  your  symptoms,  your 
physical  sufferings  if  you  have  any,  and  also  those  of  your  mind  if  that 
is  disturbed.  Tell  him  your  financial  condition,  your  mode  of  life,  and 
what  you  think  are  your  own  shortcomings.  After  his  examination, 
about  the  first  ad\-ice  the  physician  will  probably  give  will  be  the  ex- 
hortation to  work  and  to  rest  with  the  object  to  get  well.  By  working  to 
get  well  is  understood  keeping  your  rest  hours,  keeping  your  sleeping 
hours  and  your  eating  hours  with  religious  punctuaUty,  exercising  only 
as  you  are  allowed  to  exercise;  taking  medicine  only  when  and  as  it  is 
prescribed  for  you,  and  never  taking  medicine  when  not  prescribed. 
Report  any  intervening  symptoms  or  irregularity  to  your  physician. 
li  something  worries  you  caU  on  him.     The  ideal  physician  will  be  to 
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you  as  much  a  physician  of  the  soul  as  of  the  body.  Trust  him,  have 
confidence  in  him.  Don't  talk  about  your  troubles  or  symptoms  to 
your  fellow  patients,  nor  listen  to  the  recital  of  their  symptoms  or  their 
past  history.  Be  sympathetic  to  their  sufferings  and  their  troubles,  but 
content  yourself  with  cheering  them  up  and  telling  them  to  trust  in  their 
physician  and  in  God  and  not  to  worry.  By  complying  strictly  with  the 
rules  and  regulations  of  the  institution  or  those  given  to  you  by  your 
private  physician,  you  give  the  best  example  to  other  patients.  Be 
charitable  to  the  shortcomings  of  the  less  educated,  less  refined,  and  less 
cultured.  Treat  them  as  you  would  wish  them  to  treat  you  were  the 
conditions  reversed. 

When  you  have  recovered  and  have  returned  to  your  former  home  or 
gone  to  another  community,  keep  in  touch  with  the  sanatorium  author- 
ities or  with  the  physician  who  took  care  of  you  while  you  were  away 
from  home,  in  a  health  resort  or  elsewhere,  and  have  yourself  reexamined 
from  time  to  time.  Remember  all  that  you  have  learned  from  the  sana- 
torium authorities  or  your  physician  and  consider  yourself  an  apostle 
of  the  prevention  of  tuberculosis  and  the  prevention  of  disease  in  gen- 
eral. Teach  those  who  do  not  know  the  value  of  fresh  air,  deep  breath- 
ing, clean  teeth,  and  sanitary  living  in  general.  Teach  the  blessing  of 
spending  as  much  time  as  possible  out  of  doors,  and  the  value  of  cold 
water  inside  and  outside,  and  of  a  sober  and  well  regulated  life  as  the 
best  means  to  prevent  disease.  Spread  the  gospel  of  the  preventability 
and  curabiUty  of  tuberculosis  and  the  necessity  of  an  early  diagnosis  so 
that  a  cure  may  be  expected  with  reasonable  certainty.  In  communities 
where  no  antituberculosis  committees  or  antituberculosis  societies  exist 
try  to  establish  such  associations.  Where  open  air  schools  and  tuber- 
culosis cHnics,  hospitals  and  sanatoria  are  wanting,  stir  up  the  author- 
ties  and  show  them  where  their  duty  Hes.  Convince  them  that  it  is  a 
financial  and  moral  gain  to  the  community  to  take  care  of  its  consump- 
tive poor  at  the  right  time  and  in  the  right  place,  and  not  at  the  wrong 
time  and  in  the  wrong  place.  When  you  yourself  come  into  the  pres- 
ence of  a  suspected  or  already  diagnosed  case  without  medical  care,  tell 
the  patient  what  you  know  of  the  prevention  of  tuberculosis;  and  take 
him  to  a  physician,  a  dispensary,  or  hospital  so  as  to  give  him  the  best 
possible  chance  for  recovery.  If  a  kind  Fate  has  made  you  prosperous, 
remember  that  tuberculosis  is  a  costly  disease,  that  state  and  munici- 
palities alone  cannot  cope  with  the  tuberculosis  problem  and  that  money 
is  needed  in  most  communities  to  help  the  consumptive  poor.     For  this 
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reason  I  beg  you  to  render  personal  service  where  you  can  and  add  to 
this  your  financial  help  to  the  best  of  your  ability.  Show  your  grati- 
tude for  improvement  and  for  being  cured  by  helping  others  to  be  cured. 
Few,  if  any  of  you  patients,  and  I  am  sure  none  of  us  physicians,  may 
ever  become  as  rich  and  as  prosperous  as  the  late  Andrew  Carnegie,  yet, 
because  he  was  an  ideal  philanthropist,  a  true  lover  of  his  kind,  he  may 
well  serve  as  an  example  to  follow.  Mr.  Carnegie  found  his  greatest 
happiness  in  sharing  his  fortune  with  others.  His  benefactions  run  into 
millions  of  dollars,  all  intended  for  the  betterment  of  the  physical  and 
intellectual  welfare  of  his  fellowTnen.  He  did  not  believe  in  creeds,  but 
in  deeds,  and  well  may  we  all  subscribe  to  one  of  his  favorite  sayings  and 
adopt  it  as  our  life's  motto  and  guide, 

"Service  to  Man  is  the  Highest  Service  to  God." 


EDITORIAL 

INFLUENZA  AND  PULMONARY  TUBERCULOSIS:    A  CRITICISM   OF 
DOCTOR  FISHBERG'S  VIEWS' 

A  recent  "Current  Comment"  of  the  Journal  of  the  American  Medical 
Association  referred  to  a  paper  by  Dr.  Fishberg  of  New  York  in  the 
American  Review  of  Tuberculosis,  in  which  he  came  to  the  conclu- 
sion that  the  recent  epidemic  of  influenza  in  the  fall  of  1918  and  the 
winter  of  1919  had  not  in  any  way  affected  the  tuberculosis  morbidity 
rate  of  the  country,  or  at  least  of  New  York  City. 

Doctor  Fishberg's  conclusions  are  so  widely  at  variance  with  my  ex- 
perience in  Asheville,  and  I  might  say  with  that  of  some  of  my  friends 
who  treat  tuberculosis  here  and  in  other  parts  of  the  country,  that  I 
cannot  let  the  statement  pass  unchallenged.  Later  I  hope  to  have  time 
to  go  over  my  case  records  and  give  accurate  figures  to  back  up  this  view. 
Meantime  I  would  say  that  in  my  practice,  while,  probably  owing  to  the 
good  isolation  possible  in  cottage  sanatoria,  influenza  did  not  develop 
in  the  institutions  under  my  control,  not  a  few  arrested  cases  Hving  in 
their  own  homes  had  severe  attacks  of  influenza,  followed  by  active  and 
alarming  bronchopneumonias.  The  results  in  nearly  every  case  were 
more  or  less  dangerous  recrudescences  of  the  arrested  tuberculosis,  from 
which  some  of  these  patients  have  not  yet  fully  recovered,  while  a  few 
were  aroused  to  fatal  activity. 

But  whatever  the  effect  of  influenza  on  arrested  cases  of  tuberculosis, 
I  would  wish  to  stress  the  fact  that  the  carefully  taken  histories  of  the 
large  majority  of  patients  who  have  come  to  me  s'nce  the  spring  of  1919, 
demonstrate  very  clearly  that  this  epidemic  had  a  disastrous  effect  in 
initiating  active  trouble  in  people  who  had  been  hitherto  perfectly  well, 
or  in  reawakening  processes  in  those  who  had  given  a  history  of  an  arrest 
in  the  past.  While  I  cannot  here  give  accurate  figures  as  to  tuberculosis 
subsequent  to  attacks  of  influenza,  I  have  no  hesitation  in  stat'ng  that  the 
majority  of  the  cases  treated  by  my  associate.  Dr.  Ringer,  and  myself 
have  given  unequivocal  histories  of  such  an  attack  in  the  fall  of  1918  or 
the  winter  of  1919. 

'  See  American  Review  of  TuBERCnLOSis.  November,  1919,  iii,  532. 
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Of  course  I  do  not  refer  to  those  patients  who  speak  carelessly  in  their 
histories  of  "  an  attack  of  grippe,"  a  statement  of  no  value,  and  one  which 
would  mislead  no  careful  taker  of  histories,  but  of  those  who  in  the  epi- 
demic time  had  a  s  ckness  of  the  well-known  character  and  clearly  jus- 
tifying a  diagnosis  of  nfluenza,  and  which  were  so  diagnosed  by  their 
physicians,  as  well  as  by  myslf  and  Dr.  Ringer  in  our  history-taking.  In 
these  patients  the  attack  of  tuberculosis  either  dated  from  such  an  un- 
doubted attack  of  influenza  or  developed  later  after  the  post-influenzal 
asthenia,  with  which  we  are  all  so  familiar. 

As  a  result  then  of  my  own  and  my  associate's  experience  and  of  that 
of  friends  of  mine  in  different  parts  of  the  country  with  whom  I  have 
talked,  I  am  certain  that  influenza  has  caused  a  great  increase  in  the  inci- 
dence of  tuberculosis,  and  acted  as  a  powerful  activator  of  latent  tubercu- 
losis in  many  people.  Judging  from  my  experience  I  believe  that  the 
statistics  of  the  next  few  years  will  show  that  this  epidemic  will  result 
in  a  very  marked  increase  in  the  morbidity  and  the  mortality  curves 
for  tuberculosis  throughout  the  countr>',  and  were  it  possible  to  get 
statistics  on  the  subject,  that  quite  a  large  percentage  of  those  who  suf- 
fered from  undoubted  influenza  in  the  fall  of  1918  and  early  winter  of 
1919,  developed,  as  a  result  and  not  as  a  mere  coincidence,  an  attack  of 
pulmonan,-  tuberculosis. 

I  have  \entured  to  write  the  above,  since  I  believe  that  a  statement 
from  a  prominent  authority  such  as  Dr.  Fishberg,  that  influenza  has  had 
little  effect  in  increasing  the  incidence  of  tuberculosis,  may  have  an  un- 
fortunate effect  on  the  profession  of  the  country'  and  may  cause  them 
to  neglect  the  danger  of  the  development  of  tuberculosis  after  attacks  of 
"flu,"  whereas  I  feel  that  for  six  months  after  such  an  attack  everj'  pa- 
tient should  be  carefully  watched  for  the  possible  development  of  sus- 
picious s>Tnptoms. 

Charles  L.  Minok. 
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VI.   TUBERCULOSIS   IN   THE   GUINEA   PIG   AFTER  SUBCUTANEOUS 

INFECTION,  WITH  PARTICULAR  REFERENCE  TO  THE 

TRACHEO-BRONCHIAL  LYMPH  NODES 

ALLEN  K.  KRAUSE 

From  the  Kenneth  Dawi  Fund  Jor  the  Study  of  Tttberculosis,  of  the  Medical  Clinic  of  the  Johns 
Hopkins  Hospital  and  University 

The  guinea  pig  and  rabbit  are  the  most  commonly  used  animals  in 
the  experimental  study  of  tuberculosis.  If  bacillary  properties,  such  as 
virulence,  are  under  investigation  we  resort  to  either  or  both  of  these 
animals.  If  infection  is  in  question,  we  attempt  to  carry  over  to  human 
nosology  observations  that  are  more  easily  gleaned  from  these  animals, 
both  of  which  are  amenable  to  experimental  conditions  that  can  to  a 
large  extent  be  controlled.  They  have  yielded  us  a  scientific  founda- 
tion for  more  than  one  point  of  view  concerning  the  possibilities  of  the 
spread  of  infection.  They  have  supplied  whatever  details  buttress  any 
sound  conceptions  of  resistance  and  immunity,  scanty  though  these  may 
yet  be.  They  have  been  the  media  of  test  for  almost  numberless  thera- 
peutic agencies.  Because  of  their  availability  and  cheapness,  because 
of  their  unusuaDy  definite  and  regular  responses  to  tubercle  bacilli 
and  because  of  the  opportunities  they  present  to  the  investigator  to 
study  many  phases  of  tuberculosis  on  a  scale  that  is  large  enough  to 
promise  sufScient  data  for  correct  interpretation,  it  is  likely  that  for  our 
purposes  they  will  remain  the  animals  of  choice. 

Now  these  data  of  \-irulence,  of  infection,  of  resistance,  are  expressions 
of  animal  reactions  to  the  acti\ities  of  the  microorganisms;  and  these 
reactions  are,  in  part  at  least,  dependent  on  factors  that  are  part  and 
parcel  of  the  animal  under  observation.  In  the  last  analysis,  most  ex- 
perimentation on  animals  is  valuable — and  justifiable — only  in  so  far 
as  it  is  undertaken  with  the  purpose  of  elucidating  phenomena  that  con- 
cern human  beings.  From  such  investigations  we  seek  to  learn  facts 
which  we  may  rationally  fit  into  the  human  economy.  Our  "facts"  of 
this  nature  are  really  our  interpretations  of  what  we  observe;  and  the 
soundness  and  completeness  of  our  interpretations  will  rest  almost  en- 
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tirely  on  the  exactitude  and  amplitude  of  our  knowledge  of  the  processes 
that  have  progressed  to  the  point  at  which  we  first  observe  them.  It 
follows,  therefore,  that,  if  we  are  to  explain  manifestations  of  human 
tuberculosis  by  facts  that  have  been  learned  more  simply  and  more  ele- 
mentally from  the  guinea  pig  and  rabbit,  we  will  approach  an  accuracy 
and  a  fulness  of  explanation  only  as  we  can  command  more  and  more 
information  that  has  been  attained  from  these  latter  animals. 

If  the  story  of  tuberculous  infection  of  the  guinea  pig  and  rabbit  were 
a  finished  book  I  should  not  be  at  such  pains  to  give  point  to  a  platitude. 
But  it  has  been  my  experience  that  the  recorded  data  are  anything  but 
complete  recitals  of  all  that  goes  on;  and  that  not  infrequently  they  are 
misleading.  During  the  last  five  years  and  more  I  have  more  than  once 
been  obUged  to  readjust  opinions  concerning  human  infection  that  had 
been  based  on  older  and  standard  \-iews  of  guinea  pig  and  rabbit  infec- 
tion; for  only  too  often  I  could  not  fail  to  observe  phenomena  in  these 
animals  that  did  not  square  with  currently  accepted  generalizations. 
Again,  several  years'  experimental  work  on  resistance  came  to  a  stand- 
still because  I  became  conscious  of  the  impossibility  of  satisfactorily  in- 
terpreting my  obser^-ations,  with  my  detailed  knowledge  of  the  progres- 
sion of  infection  as  inexact  and  as  scanty  as  it  then  was.  At  the  same 
time,  several  casual  observations  of  architectural  differences  in  the  same 
organs  of  different  animal  species  coupled  with  habitual  differences  of 
localization  of  tubercle  in  these  organs  suggested  possibilities  of  such 
factors  as  anatomic  determinants  of  infection  and  the  need  for  more 
detailed  studies  of  infection  than  had  been  usual. 

Moreover,  several  years  ago  it  was  my  good  fortune  to  become  ac- 
quainted at  first  hand  with  the  remarkable  anatomical  studies  of  the 
lung  which  Professor  WiUiam  Snow  Miller  had  been  carrying  on  for  the 
past  thirty  years.  It  at  once  appeared  that  data  which  he  had  obtained 
from  purely  anatomic  investigations  promised,  if  applied  to  experimental 
tuberculosis,  to  throw  more  light  on  several  obscure  phases  of  pulmonary 
infection;  and  this  impression  has  since  been  strengthened.  At  that  time 
Doctor  Miller  had  already  begun  to  approach  tuberculosis  from  the 
anatomic  side,  both  independently  and  in  association  with  Dr.  Kennon 
Dimham  of  Cinciimati.  He  has  since  continued  and  enlarged  his  inter- 
est in  the  subject  with  results  that  have  in  part  appeared  in  this  series 
of  studies  ((1),  (2),  (3)  ).  My  indebtedness  to  him  is  great  and  I  cannot 
too  liighly  express  my  admiration  of  the  beauty  and  value  of  the  work 
wliich  has  resulted  from  the  precise,  ingenious  and  painstaking  methods 
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which  in  his  hands  have  approached  perfection.  Not  a  few  of  the  ob- 
servations which  are  to  be  recorded  in  this  study  and  those  following  it 
would  have  been  impossible  of  rational  interpretation  had  Miller's  work 
not  been  at  hand  to  point  the  way  out. 

I  am  also  indebted  to  several  persons  who  at  various  times  have  as 
sisted  in  the  experimental  work: — to  Dr.  Linda  B.  Lange,  who  made 
inoculations  and  recorded  anatomic  changes  in  two  preliminary  experi- 
ments on  guinea  pigs  (4);  to  Dr.  H.  S.  Willis,  who  attended  to  many 
details;  to  Dr.  Alva  B.  Craddock,  whose  gross  and  histological  prepar- 
tions  of  rabbits'  lungs  were  particularly  helpful;  to  Dr.  Carl  F.  Jordan 
for  his  injections  of  the  lymphatic  system  of  the  guinea  pig;  to  Miss 
Charlotte  Vincent,  for  her  unceasing  fidelity  and  intelligent  cooperation 
in  the  preparation  of  specimens;  and  to  Miss  Dorothy  Peters,  for  her 
painstaking  and  enthusiastic  interest  in  the  making  of  the  illustrations 
that  accompany  these  studies. 

To  attempt  to  gain  a  deeper  insight  of  infection  in  guinea  pigs  and 
rabbits,  to  the  end  that  this  might  lend  assistance  toward  clarifying  our 
views  of  human  infection: — this,  therefore,  has  been  the  main  purpose 
of  the  studies  which  will  appear  in  the  present  communication  and  several 
which  are  to  follow.  The  results  of  these  studies,  as  they  appear,  are 
records  of  possibilities,  as  regards  human  infection;  and  whenever  human 
infection  is  under  discussion  and  is  not  completely  understood  their 
possibility  should  be  thought  of.  If,  however,  the  underlying  conditions 
of  particular  phenomena  in  the  human  being  can  be  shown  to  coincide 
with  or  resemble  those  responsible  for  the  same  phenomena  occurring 
in  the  rabbit  and  the  guinea  pig,  then  our  interpretation,  if  sound  for 
the  latter  animals,  may  with  some  justification  be  applied  to  what  may  be 
observed  in  man. 

The  present  paper  will  deal  with  tuberculous  infection  only  as  it  mani- 
fests itself  in  the  guinea  pig:  any  references  to  infection  in  the  rabbit 
and  other  animals  will  be  merely  by  way  of  comparison  and  contrast. 
It  will  not  attempt  to  be  a  complete  recital  of  all  that  occurs  in  guinea 
pig  infection:  only  several  of  the  more  noticeable  and  better  known 
features  will  be  analyzed.  That  deductions  may  be  plainer,  as  much 
anatomic  information  as  is  necessary  to  the  purposes  of  exposition  will 
be  introduced.  For  the  same  reason  the  more  general  features  of  guinea 
pig  infection,  as  gathered  from  several  authors  and  personal  experience 
(5),  will  be  summarized  anew. 


138  ALLEN    K.   KRAUSE 

SOME   PERTINENT  FEATURES    OF  GUINEA  PIG  ANATOMY 

The  lymphatic  system.  A  very  complete  and  satisfactory  study  of  the 
lymphatic  system  of  the  guinea  pig  has  recently  (1917)  appeared  from  the 
pen  of  George  K.  Hashiba  (6).  Whatever  observations  I  have  made  on 
several  lymphatic  regions  confirm  those  of  Hashiba  in  every  respect.  The 
following  description  is  for  the  most  part  a  composite  one,  drawn  from 
Hashiba's  account  and  my  own  records.  Lymphatic  tissue  that  is  in- 
corporated in  various  organs  and  Hes  within  their  tissues  is  designated 
as  intra  visceral  lymphatic  tissue;  that  which  exists  free,  without  integral 
connection  with  organs,  is  termed  extravisceral. 

In  \'iew  of  the  animal's  small  size,  the  extravisceral  lymphatic  tissue 
of  the  guinea  pig  is  unusually  prominent  and  abundant.  Inframandibu- 
lar,  axillary  and  groin  nodes  are  easily  palpable  in  every  normal  animal; 
and  even  a  crude  and  hurried  dissection  will  at  once  reveal  many  other 
nodes  in  the  large  body  cavities,  which  are  quite  apparent  even  without 
the  aid  of  injection  masses.  Since  most  of  our  studies  of  infection  have 
followed  the  changes  that  result  from  subcutaneous  infection  of  the 
groin,  it  is  the  mechanism  of  lymphatic  drainage  of  this  region  which 
will  receive  the  most  detailed  attention. 

1.  Superficial  inguinal  {abdominal-inguinal,  Hashiba)  nodes.  Situ- 
ated in  the  subcutaneous  tissue  of  the  groin  and  buried  in  its  fat  are  the 
superficial  inguinal  nodes.  According  to  Hashiba,  there  are  from  two  to 
four  which  are  visible,  but  we  have  frequently  seen  more, — five  or  six, — 
in  normal  animals.  Our  experience  also  leads  us  to  believe  that  the  act- 
ual number  may  even  exceed  this;  for,  sometimes,  when  after  tubercu- 
lous infection  of  the  groin  there  occurred  a  hyperplasia  of  the  lymph 
nodes  of  such  a  nature  that  these  remained  discrete,  we  have  noted  as 
many  as  seven  or  eight  nodes  in  the  chain.  It  is  likely  that  under  the 
stimulation  of  infection  lymphatic  nodes,  which  usually  escape  detec- 
tion, prohferate  and  come  to  light.  Efferents  run  centralwards  from 
node  to  node  of  this  chain;  and,  leaving  the  latter,  form  two  main  effer- 
ent channels.  One  is  made  up  of  a  vessel  which  runs  to  the  next  chain 
of  nodes,  the  deep  inguinals;  the  other  normally  consists  of  two  lym- 
phatics which,  without  being  interrupted  by  the  deep  inguinal  nodes, 
pass  through  the  inguinal  canal  into  the  abdomen  and  run  forwards 
(cephalicwards)  to  the  common  iliac  node  (see  figue  1). 

2.  Deep  inguinal  {inguinal,  Hashiba)  nodes.  These  are  two  small 
nodes  on  each  side,  situated  more  deeply  and  close  to  the  abdominal 
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ring.  They  receive  lymphatics  from  the  popliteal  nodes  and  the  deep 
l>'mphatics  of  the  hind  leg,  as  well  as  the  efferents  of  the  superficial  in- 
guinals  mentioned  above.  Its  own  efferent  passes  through  the  inguinal 
canal  to  end  in  the  next  node,  the  common  iliac  (see  figure  1). 

J.  Common  iliac  nodes.  Comparatively  large  and  lenticular  in  shape, 
these  two  nodes  lie,  one  on  either  side  of  the  midline,  at  the  brim  of  the 
pelvic  cavity  and  at  the  bifurcation  of  the  great  abdominal  blood  vessels. 
They  receive  direct  Ij-mphatics  from  the  superficial  and  deep  inguinal 
nodes;  and  from  the  hypogastric  nodes,  which  he  in  the  pelvic  cavity  at 
the  origin  of  the  hypogastric  artery  and  receive  vessels  from  the  bladder, 
seminal  vesicles  and  popHteal  nodes.  Since  some  of  the  IjTnphatics  of 
the  hind  leg  run  to  the  superficial  inguinals,  which  in  turn  send  ederents 
to  both  the  deep  inguinals  and  common  iliacs;  and  since  all  other  lym- 
phatics of  the  hind  leg  run  directly  either  to  the  deep  inguinal  or  the  pop- 
liteal nodes  and  these  latter  send  elTerents  to  the  deep  inguinal  and  hypo- 
gastric nodes,  both  of  which  continue  their  efferents  to  the  common 
ihac  nodes,  it  is  at  once  apparent  that  the  common  iliac  nodes  receive 
practically  the  entire  l}-mph  stream  from  the  hind  legs,  the  pelvis,' 
and  the  cutaneous  and  subcutaneous  tissues  of  the  abdominal  and 
perineo-pudendal  regions  (lymphatics  of  the  two  latter  areas  all  drain  to 
the  superficial  inguinal  nodes). 

It  is  important,  therefore,  to  remember  that  the  common  ihac  nodes 
form  one  of  the  two  or  three  great  collecting  points  of  the  body  and  that 
all  particles,  which  enter  the  lymphatics  from  a  large  area  of  the  body, 
will,  if  they  continue  their  h-mphatic  course,  finally  reach  these  nodes, 
there  to  be  arrested  or  to  pass  through  them  (see  figure  1). 

The  lymphatics  of  the  hind  leg  can  be  easily  followed  as  far  as  the 
common  ihac  nodes  and  beyond,  if  one  injects  a  suitable  mass  like  india 
ink  by  inserting  the  needle  into  the  pad  of  the  foot.  The  ly-mphatics 
from  the  superficial  and  deep  inguinals  are  best  brought  out  by  tying 
off  the  lymphatics  proximal  to  the  common  ihac  nodes  and  then  making 
a  retrograde  injection  by  inserting  the  needle  into  the  common  iliac 
nodes. 

4.  The  plexus  and  nodes  of  the  abdominal  aorta.  Efferents  leave  the 
common  ihac  nodes  and  at  once  break  up  to  form  a  very  rich  plexus 
around  the  abdominal  aorta.     This  plexus  continues  until  it  ends  in  the 

'  .\ccording  to  Hashiba  an  inconstant  number  of  efferents  from  the  h\-pogastric  nodes 
passes  directly  to  the  plexus  of  l>Tnphatics  that  is  cephalic  to  the  common  iliac  nodes  and 
thus  skips  the  latter. 
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cisterna  chyli  which  is  situated  behind  the  aorta  between  the  pillars  of 
the  diaphragm.  Along  this  plexus  are  interpolated  numerous  nodes  of 
varying  size.  Most  of  them  are  very  small,  and  the  largest  are  several 
round  nodes  just  below  and  above  the  level  of  the  renal  artery  and  from 
1  to  2  mm.  in  diameter.  Hashiba  classifies  all  these  nodes  as  superior, 
medial  and  inferior  abdominal  aortics;  and  calls  those  at  the  level  of 
the  renal  arteries  the  medial  nodes.  Other  authors,  referring  particu- 
larly to  these  so  called  medial  nodes,  call  them  preaortic  or  paraortic 
nodes.  None  of  the  abdominal  aortic  nodes  are  very  prominent.  They 
are  probably  much  more  numerous  than  is  usually  apparent,  for  when 
animals  were  infected  with  tubercle  which  involved  the  lymphatic  sys- 
tem, I  have  at  times  noticed  a  far  greater  number  of  these  proHf crating 
structures  than  would  have  been  visible  upon  ordinary  inspection  of  a 
normal  animal.  These  nodes  receive  lymph  from  the  abdominal  vis- 
cera and  the  kidneys,  as  well  as  all  that  is  converging  toward  them  from 
the  hind  part  of  the  body. 

5.  The  thoracic  duct.  The  cisterna  chyli  is  continued  in  the  thorax  as 
the  thoracic  duct.  According  to  Hashiba  the  thoracic  duct  may  pre- 
sent one  or  another  of  four  different  types:  (1)  a  single  large  sacculated 
trunk  on  the  right  side  of  the  aorta,  which  in  the  upper  part  of  the  thorax 
crosses  to  the  left  of  the  midline  to  lie  dorsal  to  the  aorta;  (2)  two  distinct 
vessels,  one  on  either  side  of  the  aorta  which  join  behind  the  arch  of  the 
aorta;  (3)  two  distinct  vessels  connected  by  delicate  anastomotic  com- 
munications behind  the  aorta;  and  (4)  a  continuous  network  dorsal  to 
the  aorta,  without  a  main  trunk  but  terminating  in  a  single  vessel. 

The  thoracic  duct  ends  on  the  left  side  at  the  junction  of  the  external 
and  internal  jugular  veins,  where  the  lymph  is  poured  into  the  blood. 

The  duct,  therefore,  conveys  to  the  blood  all  the  lymph  from  the  body 
that  drains  from  all  points  that  lie  approximately  caudal  to  the  diaphragm . 
In  addition  it  receives  and  discharges  into  the  blood  lymph  received 
from  the  efferents  of  the  deep  cervical  nodes  of  the  left  side  and  the  ef- 
ferent plexus  of  the  nodes  of  the  internal  mammary  artery  of  the  left 
side.  The  deep  cervical  nodes,  of  which  there  are  several  on  each  side, 
receive  all  the  lymph  from  the  head  and  neck.  The  nodes  of  the  inter- 
nal mammary  artery,  located  internal  to  the  first  rib  and  sternum  (and 
sometimes  called  the  retrosternal  nodes)  drain  the  diaphragm  and  inter- 
costal spaces,  and  also  receive  some  vessels  from  ihe  tracheo-bronchials. 
The  thoracic  duct  therefore  is  the  conveyer  of  all  body  lymph  except  that 
from  the  skin  of  the  thorax;  that  from  the  right  side  of  the  diaphragm, 
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head  and  neck;  all  Ij-mph  from  the  righl  tracheo-bronchial  nodes  and 
most  of  that  from  the  left  tracheo-bronchials,  the  areas  of  drainage  of 
which  are  about  to  be  described;  and  all  lymph  from  the  forelegs.  The 
lymph  from  the  right  side  of  the  head  and  neck  reaches  the  blo<xl  at  the 
junction  of  the  right  internal  and  external  jugular  veins  by  way  of  the 
efferent  of  the  right  deep  cervical  nodes.  That  from  the  forelegs  and 
thorax  is  discharged  on  both  sides  at  the  junction  of  the  subclavian  and 
external  jugular  veins  by  elTercnts  from  the  axillar\-  nodes  and  the  axil- 
lary nodes  of  the  I'lrst  rib. 

6.  The  tracheo-bronchial  lymph  nodes.  In  these  nodes  I  would  include 
not  only  the  tracheo-bronchial  nodes  proper,  but  also  the  inter-bronchial 
node.  The  inter-bronchial  is  a  single  node  lying  at  the  bifurcation  of 
the  trachea,  below  the  roots  of  the  bronchi.  It  receives  vessels  from  the 
heart  and  lungs,  and  sends  all  its  efferents  to  the  tracheo-bronchial 
nodes  proper.  These  latter  nodes  are  in  the  angles  between  the 
trachea  and  bronchi.  They  receive  lymphatics  from  the  heart  and 
lungs  and  lower  part  of  the  trachea.  Their  efiferents  run  to  the  nodes 
of  the  internal  mammary  arter>',  the  axillary  nodes,  the  axillary  nodes 
of  the  first  rib,  and  to  a  plexus  in  front  of  the  innominate  vein.  The 
efferents  of  the  internal  mammary  node  end  on  either  side  in  a  com- 
plicated plexus  on  the  iimominate  vein:  the  plexus  on  the  left  side 
joins  with  the  thoracic  duct;  that  on  the  right  with  the  cervical  and 
subclaxnan  ijTnph  trunks  before  entering  the  vein.  The  axillary  nodes 
send  efJerents  to  the  axillary  nodes  of  the  first  rib,  as  well  as  direct  ves- 
sels to  the  junction  of  the  subclaN-ian  and  external  jugular  veins.  The 
axillary  node  of  the  first  rib  also  sends  all  its  efferents  to  the  junction  of 
these  veins.  The  tracheo-bronchials  therefore  have  some  of  their 
I>Tnph  discharged  directly  into  the  thoracic  duct  by  way  of  the  left 
innominate  plexus  and  into  the  cervical  and  subclavian  trunks  by  the 
right  plexus;  while  between  these  nodes  and  the  blood,  several  of  their 
efferents  are  intercepted  by  the  nodes  of  the  internal  mammary  artery, 
the  axillary  nodes  and  the  axillary  nodes  of  the  first  rib. 

The  tracheo-bronchial  nodes  are  comparatively  large  and  prominent 
in  the  guinea  pig,  and  stand  out  even  upon  cursory  dissection.  Nothing 
can  be  more  certain  than  that  they  drain  only  the  lungs  and  heart:  they 
receive  no  eferents  from  the  deep  cercicalsand  thus  cannot  receive  lymph  from 
the  head  and  neck.  So  far  as  can  be  made  out  in  the  guinea  pig  there  is 
not  even  a  direct  or  indirect  communication,  efferent  from  tite  tracheo- 
bronchials  to  the  deep  cervicals,  a  condition  that  has  been  described  in 
other  animals  as,  for  instance,  man  (7). 
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7 .  The  lungs.  The  guinea  pig  lung,  unlike  that  of  man,  but  like  that 
of  the  rabbit,  has  a  thin  pleura,  from  which  fibrous  projections  do  not 
dip  down  into  the  lung  to  mark  out  secondary  lobules.  It  has  an  unus- 
ual amount  of  muscular  tissue  in  the  walls  of  the  bronchi  and  blood 
vessels  and  at  the  distal  ends  of  the  ductuli  alveolares.^  This  heavy 
bronchial  and  vascular  musculature  is  well  brought  out  in  figure  4  of 
Willis's  study  of  this  series  (8).  This  figure  also  strikingly  displays 
another  prominent  feature  of  the  anatomy  of  the  guinea  pig  lung,  namely, 
the  enormous  calibre  of  the  peribronchial  and  perivascular  lymphatics 
which  is  especially  noticeable  here  in  the  adventitia  of  the  pulmonary 
artery.  These  large  lymphatics  seem  to  be  a  regular  and  constant  feat- 
ure in  the  guinea  pig  lung.  I  have  noted  them  frequently,  and  found 
them  everywhere  throughout  the  organ  in  going  over  a  series  (800  sec- 
tions) of  a  whole  lung.  It  is,  of  course,  at  once  suggested  that  the  lym- 
phatics stand  wide  open  because  the  great  musculature  of  the  middle 
sheaths  of  the  vessels  and  bronchi  contract  to  an  unusual  extent  upon  the 
death  of  the  animal  or  the  fixing  of  the  lung.  Yet,  even  though  this  is 
true,  it  shows  the  possibilities  during  life,  and  indicates  that  under 
ordinary  physiological  conditions  the  intrapulmonary  lymphatic  chan- 
nels accommodate  a  large  amount  of  lymph  which  drains  through  the 
lung  toward  the  hilum  nodes  with  ease. 

A  second  striking  feature  of  the  lymphatic  anatomy  of  the  guinea  pig 
lung  is  its  relative  paucity  of  intrapulmonary  lymphatic  tissue.  All 
mammahan  lungs,  that  have  been  studied,  contain  variable  amounts  of 
Ijonphatic  tissue  (9)  which  is  situated  in  the  course  of  the  lymphatic 
stream  at  the  bifurcations  of  bronchi,  arteries  and  veins.  In  the  nor- 
mal guinea  pig  the  microscope  will  not  reveal  this  tissue  in  very  notice- 
able amounts  until  (working  from  the  periphery)  we  approach  the  larger 
blood  vessels  and  bronchi  near  the  hilum. 

We  have,  therefore,  in  the  guinea  pig,  lungs  which  are  furnished  with 
unusually  many  and  large  lymphatic  vessels,  yet  with  very  Httle  lymph- 
atic tissue  to  intercept  these  channels  which  proceed  from  periphery  to 
hilum.  As  concerns  the  lymphatic  system,  the  main  impression  that 
one  gets  is  that  here  we  have  an  unusually  pervious  or  (if  one  may  use 
the  expression)  "wide-open"  lung,  and  that  lymphatic  drainage  must  be 
relatively  active  and  free.  Coupled  with  this  condition  are  extraordi- 
narily large  and  prominent  extrapulmonary  lymph  nodes  at  the  hilum, 

'  For  an  anatomical  description  of  the  elements  of  the  lung  see  Miller. 
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and  there  receiving  all  lymph  that  comes  from  the  lungs.  Moreover, 
the  musculature  is  so  abundant  and  so  active  that  it  is  not  uncommon 
to  experience  great  difficulty  in  completely  distending  a  lung  with  fluid 
or  air  by  injecting  it  through  the  main  bronchus  under  pressure:  for 
spasm  of  some  bronchus  often  ensues  which  shuts  the  passage  tight  and 
prevents  the  ingress  of  the  injected  material.  This  is  in  direct  contrast 
with  what  occurs  under  similar  conditions  in,  say,  the  rabbit. 

Willis  (8)  has  shown  that  the  origin  of  the  bronchial  artery  is  normally 
different  from  that  described  for  any  other  mammal;  this  fact  is  probably 
not  important  in  relation  to  the  infection  experiments  that  are  to  be 
described.  He  has  also  demonstrated  that  anastomotic  communica- 
tions between  the  pulmonary  and  bronchial  arteries  are  regular  features 
of  normal  guinea  pig  pulmonary  anatomy;  and  he  has  found  that  what- 
ever intrapulmonary  lymphatic  tissue  exists  in  the  guinea  pig  is  sup- 
plied by  the  bronchial  artery. 

8.  The  spleeti.  The  spleen  of  the  guinea  pig  is  a  small,  oblong  and 
much  flattened  organ,  having  an  average  length  of  about  2  or  2.5  cm. 
and  a  breadth  of  about  1  cm.  It  lies  in  the  usual  splenic  position.  Its 
most  striking  superficial  feature  is  Ike  prominence  of  its  Malpighian 
bodies.  These  are  so  large  that  they  not  uncommonly  give  the  surface 
of  the  spleen  a  rough  appearance.  In  no  other  animal  have  I  ever  seen 
the  Malpighian  body  tissue  so  relatively  abundant  and  preponderant. 
Since  the  Malpighian  bodies  are  true  lymphoid  nodules  in  the  adventitial 
coats  of  the  arteries,  it  follows  that  the  guinea  pig  spleen  is  exceptionally 
rich  in  lymphoid  tissue  and,  indeed,  lymphoid  nodules}  The  significance 
of  this  anatomic  feature  will  be  discussed  in  detail  when  we  come  to 
consider  the  focalization  of  tubercle  bacilli.  For  the  present  it  is  enough 
to  point  out  that  in  this  respect  the  guinea  pig  differs  greatly  from  sev- 
eral other  mammals.  In  man  the  Malpighian  bodies  are  not  plentiful, 
and,  compared  to  the  guinea  pig,  are  relatively  very  small.  The  same 
may  be  said  of  the  rabbit:  the  surface  of  its  spleen  is  smooth  and  Malpi- 
ghian bodies  are  inconspicuous. 

In  the  guinea  pig  the  proper  lymph  node  of  the  spleen  (if  there  is 
one)  is  so  inconspicuous  that  it  has  escaped  the  attention  of  all  authors 
whose  work  I  have  consulted:  nor  have  I  been  impressed  by  it.     It  is 

•  Throughout  the  animal  body  are  innumerable  collections  of  l>Tnphoid  tissue,  varying 
from  a  very  few  cells  to  comparatively  large  masses.  Before  a  mass  of  Uinphoid  tissue,  how- 
ever, can  be  classed  as  a  l)'mph  node  or  nodule,  it  must  possess  germ  centres,  which  are  dis- 
tinguishing characteristics  of  all  true  lymph  nodes. 
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nevertheless  most  likely  that  the  spleen's  efferent  lymphatics  proceed  to 
the  superior  members  of  the  numerous  nodes  of  the  abdominal  aorta,  or 
empty  directly  into  the  rich  lymphatic  plexus  that  surrounds  this  vessel 
(see  figure  1).  I  base  this  opinion  on  the  Ijonphatic  drainage  of  the 
spleen  as  it  has  been  worked  out  in  man  (10).  Here  its  efferents  run  to 
the  pancreatico-splenic  nodes,  the  efferents  of  which  proceed  to  the  coeliac 
nodes,  in  front  of  the  abdominal  aorta  and  around  the  origins  of  the  coe- 
liac axis  and  superior  mesenteric  artery.  The  coeliac  nodes  receive  effer- 
ents from  the  gastric,  hepatic,  pancreatico-splenic  and  mesenteric  nodes. 
They  send  their  etTerents  to  the  cisterna  chyH  or,  more  usually,  these 
form  a  common  trunk,  the  truncus  intestinalis,  which  joins  the  left 
lumbar  trunk  to  form  one  of  the  origins  of  the  thoracic  duct. 

9.  The  liver.  WhUe  the  node  of  drainage  of  the  spleen  is  apparently 
insignificant,  all  authors  have  been  struck  by  the  prominence  of  the  "fiver 
node."  By  many  it  is  termed  the  "portal  node,"  but  Hashiba  gives  it 
the  more  correct  designation  of  retropancreatic  node,  which  suffi:ciently 
defines  its  position.  All  IjTnph  from  the  liver  drains  to  this  node,  which 
then  sends  its  efferents  to  the  higher  abdominal  aortic  nodes  or  the  ab- 
dominal aortic  plexus.  In  man  the  efferents  from  the  hepatic  nodes  run 
to  coeliac  nodes,  mentioned  above,  which  also  receive  the  lymph  from 
the  pancreatico-splenic  nodes,  which  in  turn  drain  the  spleen. 

Intrahepatic  lymphoid  tissue  is  not  conspicuous  enough  to  arrest 
attention. 

10.  Summary.  In  the  guinea  pig,  therefore,  the  superficial  lymph 
nodes  and  those  of  the  peK4s,  abdomen  and  thorax  are  unusually  abund- 
ant and  prominent.  The  lungs  have  intrapulmonary  lymphoid  tissue, 
but  this  is  relatively  slight,  and  is  concentrated  near  the  hilum;  on  the 
other  hand  the  tracheo-bronchial  nodes,  which  drain  the  lung,  are  imusu- 
aUy  large  and  conspicuous.  By  way  of  contrast,  the  intrasplenic  lym- 
phoid tissue  is  excessive,  yet,  the  spleen's  tributary  lymph  node  is  not 
well  defined.  The  amount  of  lymphoid  tissue  in  the  liver  is  not  unusual, 
but  the  latter's  IjTnph  node  stands  out.  One  is  almost  tempted  to  put 
forward  the  generalization  that,  as  regards  any  particular  viscus,  the 
amount  of  its  extravisceral  lymphoid  tissue  will  be  in  inverse  proportion 
to  that  existing  in  the  \iscus. 

At  the  same  time  the  leading  anatomic  (microscopic)  impression  that 
one  gets  from  a  study  of  the  guinea  pig's  lung  is  that  lymphatic  circula- 
tion (drainage)  can  proceed  with  the  utmost  facihty.  Perivascular  (ad- 
ventitial) and  peribronchial  IjTnphatics  are  enormous, — relatively  much 
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more  widely  open  and  much  larger  than,  under  the  same  circumstances  of 
preparation  of  specimens,  is  to  be  observed  in  other  animals.  Because, 
too,  of  the  small  amount  of  intrapulmonary  lymphoid  tissue,  there  is 
little  in  the  course  of  the  lymph  vessels  to  intercept  foreign  particles  in 
the  lympiiatic  stream  of  the  lungs. 

PERTINENT   FEATURES   OF  THE,    LYMPHATIC  AND   BLOOD   DISTRIBUTION   OP 

FOREIGN    PARTICLES 

The  studies  that  form  the  basis  of  this  contribution  concern  tlie  time 
and  dosage  relations  of  dissemination,  the  avenues  of  distribution,  the 
sites  of  localization  and  the  factors  that  determine  the  localization  of 
living  tubercle  bacilli  in  the  guinea  pig.  Before  entering  into  their  de- 
scription and  analysis,  it  will  undoubtedly  contribute  to  their  apprecia- 
tion if  we  lirst  discuss  from  a  more  or  less  theoretical  point  of  view,  and 
on  the  anatomic  basis  that  we  have  erected,  certain  possibilities  regard- 
ing the  normal  distribution  of  foreign  particles  in  the  guinea  pig  body. 
In  almost  all  of  our  experiments  the  introduction  of  tubercle  bacilli  was 
perfonned  by  subcutaneous  inoculation  into  the  groin  (usually  right 
side)  The  subcutaneous  tissue  at  this  point  shall  therefore  serve  as 
the  starting  point  of  the  transportation  of  foreign  particles  throughout 
the  body.  The  author  is  aware  that  an  injection  made  into  this  region 
by  needle  may,  Iheordically  at  least,  carry  particles  immediately  into  blood 
vessels  and  thus  introduce  them  into  the  general  circulation.  This 
point  will  be  taken  up  later  and  its  actual  occurrence  determined  in  the 
light  of  all  the  data  brought  to  light  by  the  infection  experiments.  For 
the  present,  for  the  purposes  of  simplyfying  the  exposition  as  muc  as 
possible,  it  is  assumed  that  all  particles  are  first  deposited  in  the  tissue 
spaces,  that  is,  in  the  domain  of  the  lymphatic  system. 

1.  The  site  of  injection.  If  one  makes  a  subcutaneous  injection  of 
inert  foreign  particles,  most  of  the  mass  remains  localized  at  the  site  of  in- 
jection. I  have  had  numerous  occasions  to  observe  the  disposition  made 
of  foreign  particles,  after  the  injection  of  such  substances  as  animal 
charcoal  or  suspensions  (water)  of  pulverized  india  ink.  Though  I 
have  not  had  the  opportunity  to  conlirm  it  scientifically,  it  is  my  impres- 
sion that  if  large  amounts  of  foreign  particles  are  injected,  relatively 
greater  proportions  of  the  material  remain  in  situ  than  after  the  intro- 
duction of  minute  quantities.  A  more  intense  and  widespread  local  re- 
action follows  the  injection  of  the  larger  amounts;  and  this  of  itself  tends 
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to  localize  the  particles  more  completely  and  to  wall  them  off  better 
from  the  lymphatic  system.  The  type  of  reaction  will,  of  course,  also 
depend  on  the  irritating  qualities  of  the  mass. 

At  any  rate,  the  greater  part  of  the  material  remains  in  the  spot  where 
it  was  put.  But,  if  one  examines  individuals  of  a  series  of  injected  ani- 
mals day  by  day,  one  soon  observes  that  some  of  the  particles  have  been 
carried  some  distance  away  from  the  site  of  injection  and  are  now  color- 
ing members  of  the  chains  of  lymphatic  nodes  that  are  central  and  tribu- 
tary to  this  site.  The  nodes  that  are  immediately  in  the  path  of  lym- 
phatic drainage  of  the  spot  are  more  deeply  colored  than  those  which 
are  further  away:  as  we  go  from  periphery  to  centre  we  find  the  color 
of  the  nodes  becoming  fainter  and  fainter,  until  it  finally  disappears  from 
the  unaided  vision.  In  other  words,  there  are  more  pigment  granules 
in  the  nodes  that  are  closest  to  the  injected  mass.  In  other  words,  too, 
the  granules  have  got  from  tissue  spaces  into  the  closed  channels  of  the 
lymphatic  system.  No  stretch  of  the  imagination  would  conceive  that 
in  the  act  of  injection  the  needle  slipped  neatly  into  a  tenuous  lymphatic 
and  thus  inserted  particles  into  the  closed  lymphatic  system.  And  the 
first  question  of  major  importance  that  confronts  us  is:  How  did  the 
foreign  particles  get  into  the  lymphatics? 

2.  The  entrance  into  the  lymphatic  system.  We  cannot  speak  accurately 
on  this  all-important  point.  We  really  have  no  exact  information  con- 
cerning the  physiology  of  the  lymphatic  circulation  at  its  origin, — at  the 
periphery:  information  concerning  the  intercellular  pressure  (that  is, 
that  of  the  tissue  juices  or  fluids  in  the  tissue  spaces)  or  the  differences  in 
pressure  between  that  of  the  intercellular  fluids  and  that  of  the  begin- 
ning of  the  lymph  stream,  etc.  There  is,  however,  no  normal  centrifugal 
lymph  circulation:  so  much  is  certain,  and  we  must  assume  that  physi- 
ological conditions  (no  doubt  promoted  by  muscular  movements,  by  an 
unknown  vis  a  tergo,  etc.)  are  such  that  they  induce  a  pressure  and  ve- 
locity of  the  lymphatic  circulation  which  carry  the  lymph  centralwards 
(centripetally)  from  the  periphery  of  the  body.  As  soon  as  we  arrive 
at  lymphatics  of  any  size  we  meet  with  valves  that  prevent  the  reflux 
of  lymph;  and  their  presence,  as  in  the  venous  system,  indicates  that  in 
these  places  pressure  is  diminishing  as  compared  to  the  periphery. 

Though  we  cannot  accurately  describe  the  passage  of  foreign  particles 
into  the  lymphatic  circulation,  we  can  attempt  to  build  up  a  succession 
of  probabilities  that  may  approximate  the  truth.  We  know  to  a  cer- 
tainty that  inert  foreign  particles  cannot  propel  themselves :  and  we  can 
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imagine  only  two  methods  which  might  carry  them  into  lymphatics. 
One  is  a  body  fluid  current  of  sufficient  force  to  sweep  them  naked 
past  IjTTiphatic  walls  and  into  the  channel.  This  is  hardly  likely. 
Another  is  the  intervention  of  some  medium  which  is  capable  of  self- 
movement  and  which  at  the  same  time  can  carry  particles  and  can 
enter  (and  leave)  closed  vessels. 

The  existence  of  a  medium  that  fulfills  the  latter  conditions  has  long 
been  recognized.  So  called  phagocytic  cells,  particularly  poljTnorphonu- 
clear  leucocytes,  are  endowed  with  locomotion:  they  can  ingest  foreign 
particles,  they  can  move  into  and  out  of  closed  vessels,  and  they  can 
wander  about  in  the  tissue  spaces.  In  the  present  state  of  our  know- 
ledge we  can  think  of  no  other  mechanism  than  the  intermediation  of 
phagocytic  cells  which  would  carry  particles  into  lymphatics. 

I  have  mentioned  that  a  relatively  larger  proportion  of  an  injected 
mass  remains  in  situ,  if  the  amount  of  the  mass  is  large  and  the  reaction 
is  correspondingly  more  intense  and  extensive.  Only  those  particles 
can  be  transported  that  are  available  to  the  phagocytic  cells,  and  the  more 
the  particles  are  hemmed  in  by  a  granulation  tissue  which  later  organizes 
the  fewer  (relatively)  will  be  accessible  to  phagocytes. 

3.  The  transmission  from  the  periphery  to  the  blood  stream.  After  we 
inject  pigment  granules  into  the  subcutaneous  tissue  of  the  right  groin, 
then  for  a  few  days  we  find  only  the  immediately  adjacent  nodes  pig- 
mented. But,  little  by  little,  nodes  that  are  more  central  take  on  a 
certain  amount  of  color.  The  time  comes  when  the  process  no  longer 
progresses,  and  after  a  while  the  nodes  may  lose  some  of  their  color  and 
become  paler. 

Since  the  inert  foreign  particles  are  incapable  of  reproduction,  we  must 
assume  that  color  gradually  becomes  visible  and  more  pronounced  in 
successive  nodes  because  particles  either  are  with  slight  interruption 
being  carried  through  from  original  focus  (site  of  injection)  to  distant 
nodes,  or  are  being  dislocated  from  more  peripheral  nodes  and  then 
transported  to  more  central  ones.  Unless  IjTnphatic  channels  become 
blocked  by  an  accumulation  of  granules,  there  is  no  reason  not  to  sup- 
pose that  both  the  above  methods  of  conveyance  occur.  It  would  also 
seem  that  once  in  the  lymphatic  current  particles  can  be  moved  along, 
nakedly  or  contained  in  phagocytes,  by  the  force  of  the  stream. 

From  superficial  inguinal  to  superior  abdominal  nodes  w^e  note  a 
gradually  fading  color  as  we  go  from  node  to  node:  the  amount  of  pig- 
ment becomes  less  and  less  as  we  approach  the  centre.    This,  in  short,  is 


148  ALLEN    K.   KEAUSE 

the  situation  if  the  pigment  is  deposited  subcutaneously  in  the  tissue 
spaces  (the  lyniphatic  domain),  and  lymphatic  "drainage"  is  allowed  to 
pursue  its  natural  course. 

If,  however,  we  inject  directly  into  a  peripheral  lymphatic  or  a  lymph 
node  and  exert  high  pressure  in  making  the  injection,  we  can  at  once  and 
very  rapidly  fill  all  nodes  with  pigment. 

In  either  event,  as  long  as  the  lymphatic  paths  are  unobstructed  and 
open  central  to  the  point  of  injection,  the  pigment  will  strictly  follow 
a  course  up  the  abdomen  and  thorax  that  is  represented  by  the  com- 
mon iliac  and  abdominal  aortic  nodes  of  the  side  on  which  the  injection 
is  made,  and  then  the  cisterna  chyli  and  thoracic  duct.  There  is  no  flow- 
ing over  into  the  "portal"  node  and  the  lymphatics  of  the  liver,  or  the 
lymphatics  of  the  kidneys,  spleen  and  gastro-intestinal  system.  If  high 
pressure  is  exerted  at  a  distance,  as  into  the  foot-pad,  the  abdominal 
chain  of  nodes  and  lymphatics  and  the  cisterna  and  thoracic  duct  may 
at  once  be  filled ;  but,  to  my  observation,  no  reflux  has  ever  occurred  into 
afferents  that  empty  into  these  places  whether  these  afferents  were  those 
coming  from  the  groin  (the  superficial  inguinals)  or  from  the  abdominal 
viscera.  In  view  of  the  paths  that  have  at  various  times  been  put  for- 
ward as  determining  the  distribution  of  tubercle  bacilli,  it  is  important  to 
appreciate  the  full  significance  of  this  circumstance,  that  is,  that  an 
immoderately  high  pressure,  artificially  appUed,  has  not  sent  the  injec- 
tion mass  into  the  incoming  vessels  of  the  central  abdominal  nodes  and 
lymphatics. 

All  particles  that  pass  through  the  thoracic  duct  must  get  into  the 
venous  system  and,  proceeding  immediately  through  larger  and  larger 
vessels,  enter  the  right  side  of  the  heart  and  thus  the  lesser  circulation. 

4.  The  passage  to,  through  and  in  the  lungs.  The  lungs  will  receive  all 
foreign  particles  that  enter  the  venous  circulation.  They  thus  constitute 
a  converging  point  for  all  the  particles  that  proceed  from  periphery  to  centre 
whether  these  start  in  lymphatics  and  pass  all  intercepting  nodes  or  enter  a 
vein  directly:  and,  in  this  respect,  when  compared  with  other  viscera,  they 
are  unique.  If  all  particles  became  arrested  in  the  finer  blood  vessels  of 
the  lungs,  we  should,  of  course,  expect  to  find  all  blood-borne  infections 
confined  at  first  to  the  lung.  But  there  is  abundant  experimental  evi- 
dence to  prove  that  many,  perhaps  most,  intravenous  particles  pass 
through  the  pulmonary  capillaries  and  are  then  distributed  dispersively 
throughout  the  body  by  the  general  arterial  circulation. 
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Oettingcr  (10),  working  in  Fliiggc's  laboratory,  is  one  of  the  more  re- 
cent authors  to  report  the  immediate  localizations  of  foreign  bodies  after 
intravenous  injection.  His  methods  while  somewhat  crude  represent 
one  of  the  few  attempts  to  make  quantitative  estimations.  He  would 
inject  rabbits  intravenously  with  emulsions  of  various  types  of  easily 
identified  microiJrganisms,  and  from  one  to  four  hours  later  would  re- 
move particles  of  several  organs,  crush  these,  make  suspensions  of  the 
material  and  plate  the  suspensions.  As  specimen  protocols  we  may  ex- 
tract the  following:  (1)  One  hour  after  intravenous  injection  of  B.  prodi- 
giosus,  the  count  of  a  removed  particle  of  lung  was  50;  that  of  a  similar 
bit  of  liver,  120,000;  and  of  spleen,  13,000.  Four  and  one-half  hours 
after  injection  the  counts  for  lung,  liver  and  spleen  had  dropped  to  8,  48, 
and  320  respectively.  (2)  One  hour  after  injection  of  staphylococcus 
albus  the  counts  for  lung,  liver  and  spleen  were  200,  28,000  and  28,000: 
four  hours  after  injection  they  were  24,  1200,  and  1200.  Oettinger  tabu- 
lates other  experiments;  but  these  are  enough  to  show  plainly  that  the 
lung  capillaries  by  no  means  arrest  all  or  the  greater  number  of  particles 
that  enter  them,  an  opinion  expressed  by  Borrel  (12)  and  implied  by 
Aufrecht  (13)  and  Cornet  (14).  We  cannot  stop  at  this  point  in  our 
inquiry  to  discuss  the  cause  and  the  meaning  of  the  great  decrease  of 
microorganisms  in  the  various  organs  between  one  and  four  hours  after 
injection :  we  shall  come  back  to  these  points  later.  For  the  present  we 
would  only  emphasize  that  many  particles  introduced  into  the  circula- 
tion pass  through  the  capillaries  of  the  lungs. 

But  not  all  particles  pass  through.  And  of  those  which  are  arrested 
in  the  capillaries,  what  of  them? 

They  can  be  disposed  of  in  only  one  or  the  other  of  two  possible  ways, 
namely:  they  either  (1)  remain  in  the  capillary  in  situ,  or  (2)  they  are 
carried  out  of  the  lumina  of  the  blood  vessels  by  phagocytic  cells.  If  they 
meet  with  the  latter  fate  they  once  more  enter  the  domain  of  the  lyra- 
phatic  system,  when  they  may  be  deposited  in  the  tissue  spaces  or  carried 
into  the  IjTiiphatics  of  the  lung.  If  they  enter  these  l>'mpbatics  they 
will  again  be  propelled  centralwards  toward  the  tracheo-bronchial  nodes, 
and  will  at  last  reach  these  nodes  unless  they  are  intercepted  in  their 
course.  They  will  suffer  the  same  disposition  as  particles  which  are 
inhaled,  which  is  described  by  Schafer  (15)  as  follows: 

The  lymphatics  of  the  lung  often  contain  large  mononuclear  leucocytes 
(phagocytes)  with  carbon  particles  in  their   interior.     These    particles    are 
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conveyed  to  and  deposited  in  the  connective  tissue  of  the  lung,  especially  in 
those  parts  which  contain  lymphoid  tissue  (italics  the  author's) ;  some  of  them 
are  carried  to  the  bronchial  glands  at  the  root  of  the  lung.  Such  particles 
scattered  about  in  the  interlobular  connective  tissue  give  a  slaty-gray  appear- 
ance to  the  organ.  The  carbon  particles  are  introduced  with  the  air  of  respira- 
tion and  appear  to  be  conveyed  from  the  interior  of  the  alveoli  into  the  pul- 
monary tissues  by  the  agency  of  leucocytes,  which  are  often  seen,  in  sections 
of  lung,  within  the  air-cells. 

Miller  (9)  has  made  a  study  of  the  distribution  of  the  lymphoid  tissue 
in  the  lungs  of  various  mammals;  and  from  his  paper  I  quote  the  fol- 
lowing points : 

The  distribution  of  honphoid  tissue  within  the  lung  ....  has  been 
passed  over  lightly  in  general  descriptions  of  the   histology   of   the   lung 

.     Arnold   (16)     ....     established  it  as  a  constituent  of 

normal  lung Oppel   (17)   has  found  lymphoid  tissue  in  the 

bronchi  of  representatives  of  the  vertebrate  phylum  from  monotremes  to  man. 

.  The  most  interesting  sections  I  have  studied  were  taken  from 
the  lung  of  a  common  brown  rat  which  was  caught  in  the  coal  bunkers  of  a 
large  steam  heating  plant.  Figure  12  shows  a  portion  of  a  section  of  the  lung 
in  which  phagocytes  in  various  stages  of  activity  are  seen  more  or  less  laden 
with  pigment.  Some  of  these  are  free  within  the  alveoli,  others  are  within 
the  walls  of  the  alveoli  while  still  others  have  found  their  way  into  the  mass  of 
IjTnphoid  tissue  where  they  have  deposited  their  contents.    LjTnphoid  tissue 

.  may  be  peribronchial,  periarterial,  perivenous  or  subpleural 
in  the  form  of  lymph  nodes,  lymph  follicles  or  small  masses  of 

lymphoid  tissue The  smaller  masses     ....     may,  like 

the  lymph  nodes,  act  as  filters  interpolated  in  the  lymph  circulation.  They 
also  serve  as  centres  to  which  the  phagocytes  carry  their  collected  material. 

Particles  which  are  carried  out  of  blood  vessels  would  undoubtedly 
meet  the  same  fate  as  those  which  are  carried  through  alveolar  epitheliimi 
into  the  pulmonary  tissue.  They  will  "drain"  to  the  tracheo-bron- 
chial  nodes  if  the  way  is  open:  if  it  is  not,  they  will  be  arrested  in  the 
course  of  the  lymphatics  by  lymphoid  tissue.  We  would  expect,  there- 
fore, tJial  the  amount  of  pigment  that  remains  in  the  lungs  will  depend  di- 
rectly on  iJie  number  and  size  oj  the  collections  of  lymphoid  tissue  in  the 
lung,  while  the  amount  that  goes  to  tracheo-brottchial  nodes  will  be  inversely 
proportional  to  the  number  and  size  of  these  collections. 

I  have  already  mentioned  (p.  142)  that  in  the  guinea  pig  the  amount 
of  lymphoid  tissue  is  very  small,  and  that  the  lymphatics  are  relatively 
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enormous,  the  tracheobronchial  nodes  unusually  prominent  and  the 
intrapulmonary  musculature  extraordinarily  heavy,  all  features  that 
point  to  an  exceptionally  active  and  unobstructed  intrapulmonary  lym- 
phatic circulation.  As  a  matter  of  fact,  all  exf)eriments  on  the  inhala- 
tion of  dusts  by  guinea  pigs,  especially  the  more  recent  ones  by  Mavro- 
gordato  (18),  bear  out  this  opinion.  It  is  not  difficult  to  find  dust 
throughout  the  guinea  pig  lung,  if  the  animal  is  killed  immediately  after 
exposure  to  a  dusty  atmosphere.  But,  if  the  animal  is  killed  several 
weeks  later,  then  dust  can  no  longer  be  detected  in  the  lung:  it  has  all 
been  carried  to  the  tracheo-bronchial  nodes,  where  it  can  be  easily  seen. 
Only  after  very  prolonged  exposure  (months)  will  dust  remain  perma- 
nently within  the  tissues  of  the  lung.  Mavrogordato  also  believes  that 
much  of  the  intrapulmonary  dust  is  eliminated  by  phagocytes  which 
again  carry  it  out  of  the  interstitial  tissue  into  the  air  passages;  but, 
until  this  mechanism  is  definitely  disclosed,  its  existence  must  be  con- 
sidered very  questionable. 

By  way  of  summary,  therefore,  particles  that  reach  the  lungs  by  way 
of  the  blood, ^ — and  this  is  the  only  route  by  which  particles  that  arc  in- 
troduced subcutaneously  can  enter  llie  lungs, — may  (1)  pass  through  the 
capillaries  and  thus  attain  the  general  arterial  circulation;  (2)  be  ar- 
rested in  the  smaller  blood  vessels  (most  likely  arterioles  or  capillaries) 
and  remain  in  situ;  (3)  after  stopping  in  the  latter  places,  be  carried 
through  the  vessel  intima  and  be  again  in  an  area  of  lymphatic  drainage; 
(4)  remain  an>Tvhere  in  intrapulmonary  lymphatics;  (5)  be  carried 
centralwards  to  intrapulmonary  lymphoid  tissue;  or  (6)  get  to  the  tracheo- 
bronchial nodes.  The  relative  perviousness  of  the  lymphatic  stream  in 
the  lung  will  largely  determine  the  facility  of  drainage  to  the  nodes. 

5.  The  passage  from  the  periphery  to  the  trac/ieo-bronchial  nodes. 
After  this  long  discussion  of  the  possibilities  of  conveyance  to  and  through 
the  lung  it  need  hardly  be  pointed  out  that  the  amount  of  material  that 
reaches  the  nodes  depends  almost  entirely  on  the  amount  that  is  thrown 
into  the  lymphatic  circulation  of  the  lungs.^  All  recent  investigations 
establish  beyond  a  doubt  that  these  nodes  receive  Ijrmph  from  the  lower 
part  of  the  trachea,  the  lungs  and  the  heart,  and  from  tliese  places  alone 

*  Distribution  by  the  bronchial  artery  is  purposely  neglected,  in  order  to  narrow  and  sim- 
plify the  exposition. 

'  While  the  tracheo-bronchial  nodes  drain  the  heart,  this  source  of  supply  of  foreign  par- 
ticles can  be  disregarded  as  relatively  negligible,  as  may  also  the  proper  arterial  blood  supply 
of  the  nodes. 
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(see  especially  Most  (7)  and  Hashiba  (6)  ).  To  get  to  tracheo-bronchial 
nodes  particles  must  first  enter  the  pulmonary  and  lower  tracheal  lym- 
phatics by  one  or  the  other  of  two  routes,  namely,  (1)  either  by  pene- 
trating the  epithelial  lining  of  the  air  passages,  or  (2)  by  emerging  from 
the  lumina  of  the  blood  vessels.  In  either  case  they  at  once  come  to 
lie  in  tissue  spaces  from  which  they  may  be  conveyed  to  lymphatics  and 
thence  to  tracheo-bronchial  nodes. 

6.  The  passage  from  the  periphery  to  the  spleen.  It  is  manifest  that 
particles  that  enter  the  peripheral  lymphatics  can  reach  the  spleen  in 
only  one  way.  This  is  by  its  proper  artery  of  supply.  The  intermediary 
route  must  be  as  follows:  (1)  by  the  l>Tnphatics  into  the  venous  system; 
(2)  by  the  latter  to  the  right  side  of  the  heart,  and  thence  through  this 
and  into  the  pulmonary  arteries ;  (3)  by  these  into  the  lungs,  through  the 
pulmonary  capillaries  and  to  the  pulmonary  veins;  (4)  by  the  latter  to 
the  left  side  of  the  heart  and  into  the  arterial  system  of  the  general 
circulation. 

The  spleen  is  a  comparatively  remote  and  isolated  organ.  Its  blood 
supply  is  probably  no  greater  than  that  of  several  other  important  vis- 
cera,^ as,  for  instance,  the  lungs,  liver,  kidneys  and  brain;  and  we  would 
presume  that  at  any  particular  moment  it  would  receive  no  more  blood 
than  any  of  these  organs.  If  this  is  the  case,  it  is  likewise  true  that  it 
would  have  brought  to  it  no  more  foreign  particles  by  the  systemic  cir- 
culation than  would  the  other  organs.  If,  therefore,  it  should  happen 
that  the  spleen  regularly  exhibits  more  numerous  or  more  extensive  foci 
of  a  generalized  infection — as,  for  instance,  tubercle — than  do  other 
organs  that  have  equal  or  greater  opportunities  (as  regards  numbers  of 
bacteria)  for  infection  we  must  assume  that  there  is  something  inherent 
in  the  spleen  that  favors  localization  or  development  of  the  infection. 
This  particular  matter  will  receive  more  exhaustive  attention  in  another 
study. 

7.  Localization  in  and  passage  through  the  spleen.  As  is  the  case  in  the 
lungs  (if  particles  are  blood-borne),  there  are  two  conceivable  methods  of 
the  latters'  localization  in  the  spleen;  they  may  lodge  in  a  finer  blood 
vessel  and  remain  there;  or,  after  being  temporarily  arrested  in  a  blood 
vessel,  they  may  be  conveyed  out  of  its  lumen.  In  the  latter  event, 
having  now  gained  the  IjTnphatic  domain,  they  may  lodge  in  tissue 

'  While  at  its  origin  the  splenic  artery  is  very  large, — larger,  in  fact,  than  either  of  the 
other  two  branches  of  the  coeliac  a.xis, — before  it  enters  the  spleen  it  supplies  branches  to  the 
stomach,  the  great  omentum  and  the  pancreas. 
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spaces,  or  be  carried  into  lymphatics.  Once  in  lymphatics  they  will 
follow  the  course  of  the  lymph  circulation  and  will  either  (1)  be  arrested 
finally  in  the  intrasplenic  l>'mphatic  tissue  (Malpighian  bodies)  or  (2) 
after  temporary  lodgment  in  these  be  carried  further  in  the  lymphatics, 
— to  the  efferent  vessel  of  the  spleen,  the  paraortic  plexus  and  thoracic 
duct, — and  by  these  again  into  the  blood  circulation  to  experience  anew 
the  multiple  possibilities  of  the  blood  circulation;  or  (3)  make  this  con- 
tinuous lymphatic  transit  without  tarrying  in  any  lymphoid  collections. 
In  this  place,  and  in  view  of  certain  lymphatic  routes  that  have  been 
assumed  by  some  authors  to  explain  the  localization  of  tubercle  in  sev- 
eral places,  it  may  be  emphasized  (7)  that  there  is  normally  no  direct  or 
indirect  ajjerent  lymphatic  connection  from  the  great  plexus  oj  the  abdominal 
aorta  to  the  spleen:  and  (2)  that  there  is  no  direct  or  indirect  eferenl  lym- 
phatic path  from  the  spleen  to  the  hepatic  {portal)  node.  We  may  here 
anticipate  our  subject  in  respect  to  our  proposition.  It  can  be  abun- 
dantly proved,  and  in  another  study  the  data  will  be  brought  forward  to 
show,  that  those  blood-borne  particles  (tubercle  bacilli)  to  the  lungs  that 
become  arrested  in  the  small  vessels,  are  very  rapidly  carried  out  of  the 
latter  and  may  soon  be  found  in  tissue  spaces  and  the  l>Tnphatics  of  the 
vascular  adventitia.  If  this  is  true  of  the  mechanism  of  localization  in 
the  lungs,  it  is  reasonable  to  assume  that  the  same  event  occurs  in  the 
spleen  (or  any  other  organ  or  part  of  the  body). 

All  particles  which  come  to  the  spleen  by  its  artery  and  are  not 
"caught"  in  its  blood  vessels,  continue  through  these  and  at  once  proceed 
to  the  liver  by  the  splenic  and  then  the  portal  vein. 

8.  The  relation  of  the  liver  to  blood-borne  foreign  particles.  In  this  de- 
scription particles  that  may  conceivably  reach  the  liver  by  way  of  the 
portal  system  after  digestion  will  be  disregarded  and  the  exposition  ap- 
ply only  to  those  that  have  first  gained  the  systemic  circulation, — as 
after  discharge  from  the  thoracic  duct  into  the  venous  system. 

The  quantitative  possibilities  of  the  liver  els  regards  its  reception  of 
blood-borne  foreign  particles  should  be  fully  appreciated.  By  the  he- 
patic arter>-  there  enter  the  liver  all  those  particles  which  are  properly 
the  "share"  of  this  artery  after  material  has  passed  through  the  capil- 
laries of  the  lungs.  At  the  same  time  the  portal  vein  conveys  to  it  all 
particles  which  first  pass  through  the  pulmonarv'  capillaries,  are  then  dis- 
tributed to  pancreas,  gastrointestinal  tract,  and  spleen,  and  likewise  trav- 
erse the  blood  vessels  of  these  later  organs.  Distribution  to  the  lungs 
is  mainly  convergent;  to  the  splanchnic  area  (that  in  the  supply  of  the 
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coeliac  axis)  it  is  wholly  divergent;  to  the  liver  it  is  partly  divergent  (by 
the  hepatic  artery)  and  to  a  large  extent  convergent  (by  the  portal  vein). 
The  number  of  foreign  particles  brought  to  any  ordinary  organ  of  the 
body,  except  the  lungs  and  liver,  must  stand  in  direct  ratio  to  the  relative 
amount  of  arterial  blood  which  is  its  portion,  and  after  these  particles 
have  been  roughly  '"filtered"  out  by  the  smaller  blood  vessels  of  the  lungs. 
The  number  of  those  that  reach  the  lungs  includes  all  that  attain  the  en- 
tire systemic  venous  circulation.  The  number  that  come  to  the  Uver  is 
a  combination  of  those  borne  by  its  artery  after  they  pass  through  the 
lungs  and  those  from  a  ver}-  large  and  important  domain  of  the  body 
after  they  have  traversed  both  limgs  and  the  organs  in  this  domain. 
From  a  theoretical  point  of  \-iew,  therefore,  blood-borne  foreign  mate- 
rial should  reach  the  lungs  in  greatest  amount,  and  the  hver  in  far  greater 
amount  than  any  other  organ  except  the  limgs.  If  the  amount  of  for- 
eign particles  brought  to  the  various  organs  (infecrious  microorganisms) 
were  the  sole  determinant  of  the  incident  of  infection  and  its  extent,  it 
would  probably  not  be  difficult  to  predict  the  location  and  quantitative 
character  of  various  blood-borne  infections.  Experiments,  then,  Uke 
Oettinger's  (11),  mentioned  above,  would  be  more  significant  in  their 
purposeful  relations.  But,  as  we  shall  see  later,  there  is  a  wide  gap 
between  the  fact  that  an  organ  is  in  the  path  of  a  given  number  of  par- 
ticles and  the  deduction  that  this  given  numher  Jin  ally  localizes  there. 

Particles  that  reach  the  liver  by  the  hepatic  arter^^  and  portal  vein  t^tH, 
of  course,  experience  the  same  fate  as  those  that  enter  any  other  organ  by 
way  of  an  artery.  They  will  either  make  the  entire  vascular  circuit  of 
the  organ  or  they  will  permanently  or  temporarily  lodge  in  the  smaller 
vessels. 

If  they  pass  through  the  blood  vessels  they  will  be  at  once  conveyed 
back  to  the  lungs. 

If  they  are  arrested  in  the  liver  capillaries,  some  may  be  carried  out  of 
the  lumina  and  into  the  lymphatic  system,  to  make  their  way  along  this 
to  the  hepatic  (portal)  node  or  through  this  to  the  plexus  of  the  abdomi- 
nal aorta,  the  thoracic  duct,  venous  system  and  again  the  lungs. 

P.  Summary.  Subcutaneously  injected  inert  foreign  particles  set  up  a 
rapid  local  inflammatory  reaction  at  the  site  of  injection. 

The  degree  of  reaction  depends  on  the  amount  and  the  irritating 
qualities  of  the  foreign  particles. 

This  reaction  tends  to  localize  and  confine  much  (perhaps  most)  of 
the  material  injected. 
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Some  particles  are  conveyed  (by  phagocytic  cells)  into  adjacent  Ij-m- 
phatics. 

The  lymph  stream  now  carries  them  centralwards. 

Intercalated  lymph  nodes  arrest  particles  that  are  brought  to  them 
while,  unless  the  nodes  become  completely  obstructed,  some  particles 
may  continue  their  transit  through  nodes. 

After  the  last  (most  central)  node  is  passed  particles  reach  the  thoracic 
duct  and  thence  the  venous  system,  or  the  venous  system  without  the 
intervention  of  the  thoracic  duct  (from  the  head,  neck,  forelimb,  etc.) 

From  the  venous  system  all  particles  converge  toward  the  lungs, 
through  which  they  may  pass  or  in  which  they  may  be  arrested. 

If  they  lodge  in  the  smaller  blood  vessels  of  the  lungs,  they  may  remain 
in  silu  or  may  be  conveyed  (by  phagocytic  cells)  out  of  the  lumina  into 
the  tissue  spaces. 

From  tissue  spaces  they  may  again  be  carried  into  l\-mphatics  and  by 
these  transported  to  intrapulmonarj-  IjTnphoid  tissue  or  hilum  nodes. 

Those  particles  that  pass  through  the  pulmonary  blood  vessels  (with- 
out embolizing)  are  distributed  dispersively  by  the  systemic  arteries  to 
the  several  organs  and  parts  of  the  body. 

The  spleen  receives  particles  by  way  of  the  splenic  artery  alone. 

Such  particles  may  pass  through  the  spleen  by  way  of  the  blood 
vessels  or  they  may  be  fixed  in  the  spleen. 

Those  that  pass  through  go  direct  to  the  liver  by  the  splenic  and  por- 
tal veins. 

Those  that  are  fixed  may  remain  in  the  lumina  of  the  smaller  vessels 
or  be  carried  out  of  these  into  the  hinphatic  system. 

In  the  hTnphatic  system  they  may  be  arrested  in  lymphoid  collec- 
tions (Malpighian  bodies)  or  be  carried  further  to  the  splenic  node,  the 
cistema  chyli,  thoradc  duct  and  venous  system,  whence  they  return  to 
the  lungs. 

The  Uver  receives  particles  by  way  of  the  hepatic  artery  and  the  por- 
tal vein. 

It  therefore  has  brought  to  it  material  that  passes  through  the  blood 
vessels  of  the  lung,  as  well  as  material  that  makes  the  blood  vascular 
circuit  of  the  great  splanchnic  region. 

Such  particles  may  go  by  the  blood  directly  through  the  liver  and 
thus  back  to  the  lung. 

Or  they  may  lodge  temporarily  or  permanently  in  liver  capillaries, 
arterioles  and  venules.  Some  may  be  carried  out  of  the  lumina  of  the 
finer  vessels  into  the  Ijmphatic  system. 
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These  latter  will  then  remain  fixed  in  the  lymphatics  of  the  liver,  or 
"drain"  by  these  to  or  past  the  hepatic  (portal)  node. 

From  this  node  their  course  will  be  into  the  great  lymphatic  trunks, 
and  thence  to  the  venous  system  and  back  to  the  lungs. 

THE  MORE  VISIBLE  RESULTS  OF  THE  SUBCt7TANE0US  INFECTION  OF  GUINEA 
PIGS   WITH   LIVING   TUBERCLE   BACILLI 

We  assume — and  there  is  not  the  slightest  reason  to  question  the  va- 
lidity of  the  assumption — that  the  normal  channels  of  distribution  and 
the  mechanism  of  transportation  of  non-motile  pathogenic  microor- 
ganisms, like  tubercle  bacilli,  are  the  same  as  those  we  have  described 
for  foreign  bodies.  In  fact,  it  is  more  than  likely  that,  by  studying  the 
effects  of  tubercle  bacilli,  we  can  with  greater  distinctness  lay  bare  cer- 
tain points  where  the  course  and  transit  of  inert  foreign  bodies  pass  into 
relative  obscurity. 

WTiile  the  paths  and  methods  of  distribution  are  the  same  for  both 
foreign  bodies  and  tubercle  bacilli,  it  is  at  once  obvious  that  as  regards 
later  and  remote  further  metastasis  and  localization  the  possibilities  are 
vastly  different.  All  who  have  practised  the  experiment  agree  that  both 
foreign  particles  and  tubercle  bacilli,  if  introduced  in  quantity  into  the 
blood  circulation,  disappear  from  it  with  remarkable  rapidity.  In  other 
words,  they  are  soon  fixed  somewhere — at  many  points  in  the  body. 

Now  all  inert  foreign  particles  will  soon  be  permanently  confined  at 
particular  places.  The  tissues  will  react  to  them;  and,  incapable  of 
reproduction  and  multiplication,  and  progressive  necrotizing  effects, 
they  will  not  form  depots  from  which  successive  generations  may  be  mo- 
bilized and  spread  further.  But  liv-ing  tubercle  bacilli  do  form  such  de- 
pots. As  long  as  bacilli  remain  alive  and  as  long  as  the  natural  paths 
of  distribution  persist  unobstructed,  there  is  always  the  likelihood  of  an 
increment  of  infection  at  points  to  which  the  paths  converge  and  a  dis- 
persion of  bacilli  from  these  latter  points.  Lymphatic  transmission  or 
ulceration  into  a  vein  will  bring  about  convergent  (centralward)  distri- 
bution. Ulceration  into  sytemic  arteries  will  cause  dispersive  distribu- 
tion. Tendeloo  (19)  is  of  the  opinion  that  this  latter  type  of  metastasis 
may  occur  without  ulceration.  He  thinks  that  cheesy  tubercles  may 
project  into  arteries  and  "bacilli  penetrate  through  the  intima  just  as 
they  get  out  of  a  cheesy  focus  with  thin,  non-fibrous  wall  into  the  neigh- 
borhood, although  there  can  be  no  claim  that  the  focus  has  broken 
through." 
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If  inoculation  of  human  tuberculosis  is  performed  into  a  guinea  pig's  thigh,  its 
effects  develop  in  the  following  order.  The  local  wound  {Vaccident)  is  insignifi- 
cant. It  is  composed  merely  of  several  small,  yellowish  granulations,  if  the 
inoculated  matter  is  pure.  But,  if  pyogenic  substances  have  been  introduced 
with  the  tuberculous  material,  the  wound  presents  itself  as  a  purulent  ulcer 
(dapier).  Nevertheless,  the  consecutive  progress  of  the  lymphatic  infection 
differs  but  little  in  either  case.  About  fifteen  days  after  the  insertion  of  the 
virus,  the  inguinal  nodes  of  the  inoculated  side  begin  to  swell,  and  this  is  then 
a  certain  sign  that  the  animal  will  die  of  tuberculosis.  At  about  the  twentieth 
day,  the  iliac  nodes  {les  ganglions  sous-lotnbaires)  of  the  same  side  are  in  turn 
affected,  while  the  entire  lymphatic  system  of  the  opposite  side  remains  per- 
fectly healthy.  Between  the  twenty-second  and  twenty-fifth  days  tubercles 
appear  in  the  spleen,  at  the  same  time  that  the  hepatic  node  {le  ganglion  rdro- 
hepcUique)  becomes  enlarged.  Following  this,  the  virus  crosses  the  dia- 
phragm and  its  dissemination  no  longer  preserves  its  unilateral  character. 
The  lungs  and  bronchial  nodes  become  indistinctly  tuberculous.  At  about  two 
months  tuberculization  is  general;  and  at  length  it  also  appears  in  the  iliac  and 
inguinal  nodes  of  the  side  opposite  the  inoculation.  In  a  guinea  pig  that  has 
been  inoculated  in  the  thigh,  the  evolution  I  have  indicated  is  so  constant,  that 
from  the  animal's  lesions  one  can  determine  the  place  and  date  of  inoculation, 
from  the  point  where  invasion  of  the  lymphatics  has  ceased. 

The  above  description,  written  almost  thirty  years  ago,  is  by  Arloing 
(20).  It  will  serve  as  a  concise  account  of  the  roughest  outlines  of  the 
most  superficial  sequelae  of  subcutaneous  infection  in  the  guinea  pig. 
It  is  an  average  picture:  after  infection  with  large  doses  the  inguinal 
nodes  will  swell  before  the  fifteenth  day,  while  after  very  small  doses 
palpable  tumefaction  may  be  delayed  until  three  weeks  have  elapsed. 
Twenty  days  is  too  late  a  time  to  set  for  the  appearance  of  the  first  %-isi- 
ble  changes  in  the  iliac  nodes ;  these  appear  by  the  end  of  two  weeks  in 
most  cases.  Microscopic  tuberculosis  of  the  spleen  is  not  uncommonly 
delayed  until  the  end  of  the  fourth  week.  The  Malpighian  bodies  of 
the  guinea  pig  spleen  are  normally  very  prominent.  In  many  healthy 
spleens  they  may  be  unduly  prominent  and  delude  the  observer;  for  tuber- 
cle of  the  spleen  may  in  its  early  development  appear  as  enlargement  of 
the  Malpighian  bodies;  and  I  have  now  and  again  seen  a  dispute  as  to 
the  presence  of  splenic  tubercle  settled  only  by  resort  to  the  microscope. 
If  nodules  are  discrete  or  if  an  occasional  Malpighian  body  is  manifestly 
larger  than  the  others,  we  are  usually  correct  in  calling  the  spleen  tu- 
berculous, that  is,  if  tubercle  is  present  elsewhere  in  the  body :  but  when 
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more  or  less  general  hj^jerplasia  of  the  lymphoid  tissue  exists  caution 
must  be  exercised  in  diagnosis. 

Arloing  does  not  mention  infection  of  the  liver  in  this  description  and 
by  impUcation  associates  involvement  of  the  hepatic  node  with  disease 
of  the  spleen.  The  features  of  infection,  as  they  impressed  him,  are  the 
slight  local  (inoculation)  reaction;  the  tardy  development  of  lesion  in 
the  regional  nodes,  followed  by  an  orderly  sequence  of  progress  up  the 
IjTnphatic  chain;  the  early  involvement  of  the  spleen  with  coincident  swelling 
of  the  hepatic  node;  the  indistinct  tuberculization  of  the  lungs  and  tracheo- 
bronchial nodes;  the  early  restriction  of  lesion  to  the  retro-abdominal 
lymphatic  chain  of  the  same  side  as  the  inoculation;  and  involvement  of 
lymphatics  of  the  other  side  only  after  dissemination  becomes  general. 
What  is  particularly  striking  is  that  he  noticed  the  tendency  for  tubercle 
to  locaUze  in  the  spleen,  while  the  lung  is  relatively  spared. 

Several  of  these  features  that  Arloing  noticed  have  been  the  subjects 
of  experiment  and  analysis,  and  will  be  taken  up  in  turn  in  the  following 
treatise.  Matters  that  will  receive  the  most  exhaustive  attention  are 
infection  of  the  lungs  and  its  relation  to  infection  of  the  tracheo-bronchial 
nodes.  Another  major  problem,  to  be  considered  in  a  later  study,  is 
infection  of  the  spleen  and  its  relation  to  infection  of  the  hepatic  node. 
Subsidiary  points  of  interest  which  will  be  discussed  are  the  local  (sub- 
cutaneous) reaction  to  inoculation  and  its  relation  to  infection  of  the 
inguinal  and  iliac  nodes.  The  dependence  of  one  organ  upon  another  as 
regards  infection  has  stood  out  prominently  in  our  studies  and  will  receive 
consideration.  Since  such  possibilities  as  those  regarding  the  rate  and 
course  of  dissemination  of  tubercle  bacilli  in  the  animal  imder  observation 
must  be  understood  before  any  soimd  interpretation  of  the  course  of  in- 
fection is  permissible,  these  were  investigated  by  experiment;  and  their 
details,  results  and  appHcations  will  be  set  down  first. 

THE  RATE   OF  DISSEMINATION  OF  TUBERCLE  BACILLI  AFTER  PRIMARY 
SUBCUTANEOUS   INOCULATION   OF   THE   GUINEA   PIG 

There  are  few  experiments  on  record  which  have  approached  this 
problem  in  a  way  that  is  reasonably  free  from  criticism.  An  early  at- 
tempt to  determine  the  rapidity  of  the  spread  of  tubercle  baciUi  in  the 
guinea  pig  was  by  Arloing  (20).  Five  days  after  subcutaneous  (groin) 
inoculation  of  four  guinea  pigs  with  hviman  tubercle  he  removed  the  in- 
guinal chain  of  nodes  from  two.  When  he  killed  the  four  animals  two 
months  later,  he  found  all  to  be  equally  tuberculous. 
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This  result  showed  Arloing  that  before  the  sixth  day  after  inoculation 
lymph  nodes  which  were  norma!  to  the  eye  and  touch  had  failed  to  ar- 
rest all  bacilli  in  the  region  that  was  tributary  to  them;  and  he  con- 
cluded that  "the  transport  of  tuberculous  virus  by  the  lymphatics  was 
in  general  rapid." 

In  1907  Oihlecker  (21)  reported  experiments  that  were  more  satisfac- 
torily planned.  After  a  preliminary  experiment  he  inoculated  5  guinea 
pigs  in  the  right  groin  with  a  small  loop  of  an  emulsion  of  human  tubercle 
bacilli.  On  the  third,  fifth,  seventh,  eleventh  and  fourteenth  days,  he 
killed  individual  animals  and  removed  their  iliac,  paraortic  and  tracheo- 
bronchial nodes,  spleen  and  lungs.  He  inoculated  each  organ  (or  a  large 
part  of  it)  in  turn  into  normal  guinea  pigs ;  and  by  this  method  discovered 
that  in  his  first  5  animals  tubercle  bacilli  had  not  reached  any  of  the 
removed  organs  by  the  third  day.  On  the  fifth  day,  however,  they 
were  shown  to  be  present  in  the  iliac  nodes,  lungs  and  spleen,  though 
still  absent  in  the  paraortic  and  tracheo-bronchial  nodes.  By  the  sev- 
enth day  they  were  also  demonstrated  in  the  paraortic  nodes,  while  the 
tracheo-bronchials  were  still  free.  On  the  eleventh  day  they  had  ap- 
peared in  the  latter  nodes;  and  the  circuit  from  periphery  to  centre  was 
now  complete. 

The  following  table  (table  1)  taken  from  Oehlecker  will  bring  out  his 
findings  more  sharply: 

TABLE  1 
From  OeMecker:  to  show  first  day  of  infection  of  several  organs  after  stibctitaneous  inoculation  of 

right  groin 


WHEN  KILLED  AFTER  [N7ECTI0N 


On  third  day 

On  fifth  day 

On  seventh  day 

On  eleventh  day.  .  . 
On  fourteenth  day . 


PARAORTIC 

NODES  WITH 

TSACHEO- 

OIAC  NODES 

PIECE  OF 

THORAaC 

DUCT 

BRONCHIAL 
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LCNCS 

SPLEEN 

_ 









4- 

— 

— 

4- 

+ 

-1- 

-f- 

— 

+ 

— 

-1- 

+ 

-1- 

-f- 

-1- 

+ 

-1- 

+ 

+ 
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The  rate  and  peculiarities  of  the  spread  of  tuberculous  infection  in 
both  the  guinea  pig  and  rabbit  hav'e  engaged  my  attention  for  a  long 
time.  I  was  particularly  interested  in  how  long  it  might  take  the  bacilli 
to  make  the  entire  circuit  of  the  body,  that  is,  from  periphery'  and  up 
the  retro-abdominal  lymphatic  chain  to  great  Ijonphatic  trunks,  to 
blood,  to  lungs,  to  tracheo-bronchial  nodes.     Other  questions  of  interest 


160  ALLEN    K.   KRAUSE 

were  whether  visible  infection  would  occur  in  the  tracheo-bronchial 
nodes,  yet  at  the  same  time  be  unobservable  in  the  lungs;  whether  late 
metastatic  infection,  because  of  the  allergy  which  the  animal  had  acquired, 
would  develop  differently  from  early,  primary  tubercle;  whether  the 
anatomic  character  of  the  lesion  varied  in  different  organs, — in  the  lungs, 
for  instance,  as  compared  with  a  lymph  node;  etc. 

About  seven  or  eight  years  ago  I  began  to  make  observations  on  some 
of  these  points;  and  in  1917  and  1918  had  Dr.  Lange,  under  my  direction, 
perform  several  preliminary  experiments  to  determine  the  earliest  ap- 
pearance of  bacilli  in  the  tracheo-bronchial  nodes,  after  inoculation  of  a 
remote  place  like  the  right  groin.  A  summary  of  the  results  of  these 
first  experiments  has  already  been  recorded  (4) :  it  appeared  that  bacilli 
reached  the  nodes  from  six  to  nine  days  after  inoculation.  Material 
had  been  removed  from  inoculated  guinea  pigs  at  intervals  from  six 
hours  to  thirteen  days  after  infection,  and  had  then  been  injected  into 
fresh,  normal  animals.  But  the  results  of  this  first  work  were  irregular 
and  not  entirely  satisfactory;  and  it  was  determined  to  repeat  it  on  a 
larger  scale.  This  later  experiment  which  follows  was  carried  through 
with  the  assistance  of  Dr.  Willis. 

/ .  Purpose  of  the  experiment.  To  determine  the  first  manifestation  of 
tubercle  bacilli  in  various  parts  of  the  body,  but  especially  in  the  lungs 
and  tracheo-bronchial  nodes,  after  subcutaneous  inoculation  of  large 
doses  into  the  right  groin  and  to  note  the  first  appearances  of  lesion,  both 
gross  and  microscopic. 

2.  Plan  of  the  experiment.  First:  to  inoculate  a  number  of  guinea 
pigs.  Second:  beginning  four  days  after  infection'  to  kill  two  animals 
of  this  series  and  remove  from  each  the  site  of  inoculation  (subcutaneous 
tissue  and  superficial  inguinal  chain  of  nodes),  iliac  nodes,  spleen,  lungs 
and  tracheo-bronchial  nodes,  and  to  note  and  describe  carefully  the 
gross  appearance  of  all  tissues:  to  repeat  this  procedure  at  intervals 
after  four  days.  Third:  on  every  "observation  day,"  to  inoculate  indi- 
vidual normal  guinea  pigs  (subcutaneously,  right  groin)  with  all  the 
material  from  one  of  the  several  organs  removed  from  one  of  the  above 
animals,  and  later  to  observe  at  regular  intervals  the  condition  of  such 
inoculated  guinea  pigs.  Fourth:  to  use  the  tissues  of  the  other  of  the 
two  animals,  above  mentioned,  for  histological  study. 

'  Four  days  was  chosen  because  the  earlier  experiments  had  indicated  that  the  tracheo- 
bronchial nodes  were  not  infected  until  from  six  to  nine  days  after  inoculation. 
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3.  Technique  of  t/te  experimait. 

a.  The  suspension  used.  Was  of  human  tubercle  bacilli,  of  known 
and  average  virulence  (strain  H  37,  Saranac  Laboratory).  A  heavy 
suspension  was  prepared  from  a  luxuriant  giycerin-agar  growth,  two 
weeks  old.  This  was  then  centrifugated  at  the  highest  speed  (about  3000 
revolutions  per  minute)  for  one  minute.  The  supernatant  suspension 
which  was  opalescent  was  used  for  inoculation. 

b.  Inoculation  oj  animals.  On  December  23,  1918,  subcutaneous  in- 
oculation was  performed  into  the  right  groin  of  24  adult  guinea  pigs. 
Each  received  0.25  cc.  of  the  above  suspension  from  a  Record  syringe. 
After  the  inoculation,  the  entire  groin  region  of  each  animal  was  at  once 
sealed  with  cotton  and  collodion. 

c.  Autopsies  of  animals  and  removal  of  material  for  injection.  Ani- 
mals were  killed  and  the  tracheo-bronchial  nodes,  lungs,  spleen  and  iliac 
nodes  removed  for  injection  into  other  normal  guinea  pigs  at  4,  5,  6,  7, 
8,  9,  and  12  days  after  inoculation.  After  twelve  days  the  iliac  nodes 
were  noticeably  involved.  Their  injection  was  therefore  discontinued 
and  at  18  and  22  days  only  tracheo-bronchial  nodes,  spleen  and  lungs 
were  injected.  At  26  days  only  the  lungs  and  tracheo-bronchial  nodes 
were  used. 

The  autopsies  and  removal  of  material  were  performed  as  follows: 
The  front,  sides  and  legs  were  cleanly  shaved  and  washed.  The  body 
was  then  wrapped  in  cloths  that  had  been  soaked  in  5  per  cent  carbolic 
acid,  and  allowed  to  remain  in  these  for  from  ten  to  fifteen  minutes  or 
longer.  At  the  end  of  this  time  autopsy  was  begun  at  the  cephalic  end 
of  the  body,  and  only  enough  of  the  carbolized  covering  was  removed  at 
any  one  place  to  allow  exposure  of  the  part  to  be  worked  on.  With 
frequent  changes  of  freshly  sterilized  instnmients,  a  small  opening  was 
first  made  in  the  front  of  the  thorax  and  all  tracheo-bronchial  nodes 
carefully  dissected  out,  washed  in  sterile  physiological  salt  solution,  and 
put  in  a  sterilized  mortar.  The  lungs  were  next  dissected  out  with  the 
same  care;  then  the  spleen,  and  finally  the  right  iliac  node. 

As  has  been  mentioned,  a  second  animal  was  always  killed  at  the  same 
time,  and  the  same  tissues  together  with  those  of  the  inoculation  site 
removed  for  histological  study. 

d.  Preparation  and  inoculation  of  materiaJs.  The  material  of  the 
whole  of  both  lungs,  of  the  spleen,  of  the  iliac  or  of  the  tracheo-bronchial 
nodes  was  always  injected  into  single  guinea  pigs.  Each  organ  was  first 
cut  into  small  bits  with  a  sterile  scissors,  and  these  ground  in  a  mortar  by 
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being  rubbed  over  sterile  copper  gauze.  The  entire  spleen  is  readily  re- 
duced to  a  pulp  which  can  be  injected  through  a  needle  of  small  calibre. 
But  lungs  and  lymph  nodes  contain  a  good  deal  of  tough,  stringy  tissue 
which  cannot  be  so  finely  divided.  The  lungs  and  nodes  were  therefore 
ground  a  long  time  with  a  small  amount  of  physiological  salt  solution 
and  all  the  material  from  each  organ  that  remained  in  suspension  was 
used  for  injection.  This  always  included  almost  all  the  sohd  substance 
of  the  tissues  in  question. 

4.  The  results  of  the  injection  of  tissues. 

a.  As  indicating  the  rate  of  spread  of  bacilli.  These  injections  dis- 
closed that,  with  a  single  exception,  tubercle  bacilli  were  always  present 
in  all  the  tissues  removed  from  four  days  after  infection  on.  The  excep- 
tion was  that  no  bacilli  were  in  the  tracheo-bronchial  nodes  that  had 
come  from  the  guinea  pig  inoculated  five  days  before:  the  animal  in- 
jected with  these  nodes  remained  free  from  tubercle.  But  all  tissues, — 
iliac  nodes,  spleen,  lungs  and  tracheo-bronchial  nodes, — from  the  guinea 
pig  that  had  been  infected  in  the  groin  four  days  before  produced  tu- 
berculosis in  the  animals  into  which  they  were  injected.  Four  days, 
therefore,  after  bacilli  had  been  introduced  into  tlie  subcutaneous  tissue  they 
had  traversed  all  lymphatic  barriers,  had  got  from  the  lymph  stream  into  the 
blood,  had  passed  by  the  blood  into  the  lungs,  had  left  the  lumina  of  the  smaller 
blood  vessels  of  the  lungs,  had  gone  into  the  pidmonary  lymphatics  and  had 
by  these  been  carried  to  the  tributary  tracheo-bronchial  nodes.  From  detailed 
observations  that  were  made  and  will  be  given  later,  it  is  unlikely  that 
the  transit  to  lungs  was  direct  by  way  of  the  blood  and  initiated  by  ba- 
cilli being  inoculated  into  capillaries  of  the  groin,  nor  is  it  admissible 
to  suppose  that  the  tracheo-bronchial  nodes  were  for  the  most  part 
infected  by  their  own  artery  of  supply. 

These  inoculations  were  made  with  very  large  doses  of  bacilli  and 
were  performed  more  with  the  idea  of  determining  possibilities  than  to 
attempt  to  reproduce  "natural"  conditions.  How  much  earlier  than 
four  days  bacilli  can  make  this  complete  circuit  of  the  lymphatic  and 
blood  circulations, — as  from  tissue  spaces,  to  lymph,  to  venous  system, 
to  lesser  circulation  and  again  to  lymph  circulation  as  in  the  case  of  tra- 
cheo-bronchial node  infection ;  or  from  tissue  spaces  by  the  same  route  to 
lesser  circulation  and  then  to  greater  circulation,  as  in  the  case  of  the 
spleen, — this  must  remain  a  matter  of  speculation. 

At  any  rate,  the  time  of  infection  of  the  lungs  and  spleen  coincided 
with  that  noted  by  Oeblecker, — the  fifth  day;  and  that  of  the  tracheo- 
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bronchial  nodes  antedated  Ochlecker's  first  observation  of  it  by  six  days. 
As  has  been  already  stated,  infection  was  regularly  noted  in  all  the  tis- 
sues from  four  days  on,  except  that  at  five  days  the  tracheobronchial 
nodes  of  the  particular  anuiial  used  were  sterile.  Oehlccker  had  a  simi- 
lar experience,  in  that  while  the  spleens  of  the  fifth  and  eleventh  day 
after  infection  contained  bacilli,  that  of  the  seventh  day  "missed" 
infection. 

There  are  several  cogent  reasons  that  might  be  adduced  in  proof  of  the 
contention  that,  by  the  method  described  above,  infection  of  an  animal 
is  initiated  in  a  purely  lymphogenous  manner,  and  that,  if  bacilli  in  some 
way  or  other  would  happen  to  get  directly  into  the  blood  stream  (without 
the  intervention  of  the  lymphatic  system),  this  must  be  a  rare  accident. 
But  it  is  only  necessary  to  call  attention  to  one  circumstance  which 
appears  decisive  in  this  connection. 

We  had  performed  this  identical  method  of  inoculation  many  times 
before.  In  the  early  experiments  Dr.  Lange  had  made  injections  into 
new  guinea  pigs  with  tracheo-bronchial  nodes  removed  sL\,  twelve, 
eighteen  and  twenty-four  hours,  and  then  daily  from  two  to  six  days 
after  infection.  The  early  removed  tissues  were  all  sterile:  only  after 
six  days  were  tracheo-bronchial  nodes  encountered  that  contained  bacilli. 
Oehlecker's  experience  was  similar;  his  three  day  tissues  were  all  sterile 
and  infection  appeared  step  by  step  at  later  intervals. 

If  bacilli  had  been  introduced  directly  into  the  blood  at  the  site  and 
time  of  inoculation,  or  later,  through  the  formation  of  delicate  granula- 
tions, etc.,  and  in  this  way  had  got  to  the  lungs  and  other  \iscera,  we 
would  surely  be  able  to  detect  them  by  the  early  inoculation  of  these 
organs.  Yet  it  is  just  at  this  time  when  they  are  found  to  be  absent  in 
these  locations. 

b.  As  indicating  the  relative  numbers  of  bacilli  conveyed  to  the 
several  organs  and  tissues.  Early  in  the  work  we  had  indicated  to  us 
certain  features  of  the  spread  of  infection  that  were  perhaps  more  im- 
portant than  the  rate  of  dissemination  of  bacilli,  the  matter  we  had  set 
out  to  investigate.  They  were  certainly  as  enlightening  and  suggestive. 
The  discovery  was  more  or  less  fortuitous,  and  came  about  in  the 
following  way. 

It  had  never  been  our  habit  to  allow  an  animal  to  go  unobserved  from 
the  time  of  injection  with  problematically  tuberculous  material  to  the 
time  of  autopsy.  Beginning  about  two  weeks  after  the  injections  and 
at  regular  intervals  thereafter  we  had  been  accustomed  to  examine  every 
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animal  carefully  and  to  note  all  evidences  of  the  presence  or  absence  of 
infection  and  its  progress.  As  a  result  of  this  procedure  in  this  experi- 
ment it  soon  appeared  that  infection  was  by  no  means  developing  alike 
in  the  several  animals  that  had  received  the  spleen  or  the  lungs  or  the 
tracheo-bronchial  nodes  of  the  same  tuberculous  guinea  pig.  In  some, 
palpable  infection  came  to  light  earlier  than  in  others,  and  developed 
more  rapidly  and  to  a  greater  degree,  and  as  a  rule  kept  in  advance  of  the 
process  in  the  latter.  A  specimen  protocol  will  serve  to  bring  out  these 
diflferences  more  clearly. 

Protocol.  Guinea  pig  2  was  infected  on  December  23,  1918.  Four  days 
later  (December  27)  the  bronchial  nodes  were  injected  (right  groin)  into  nor- 
mal guinea  pig,  2A;  the  lungs  into  2B;  the  spleen  into  2C;  and  the  iliac  nodes 
into  2D  (all  as  above  described  under  Technique). 

Twenty  days  later  (January  16,  1919)  anunals  2A,  2B,  2C,  and  2D  were 
examined,  and  notes  made  of  conditions  at  the  site  of  injection. 

The  "readings"  follow: 

2A  (tracheo-bronchial  node  animal).     No  reaction. 

2B  (lung  animal).    No  reaction. 

2C  (spleen  animal).    Questionable  reaction. 

2D  (iliac  node  animal).     Marked  and  definite  reaction. 

At  twenty-seven  days  Qanuary  23)  the  notes  are  as  follows: 
2A.  Definite  reaction. 
2B.  Apparent  reaction;  slighter  than  2A. 
2C.  Definite  reaction. 
2D.  Marked  reaction. 

At  thirty-four  days  (January  30) : 
2A.  Marked  reaction. 
2B.  Definite  reaction;  slighter  than  2A. 
2C.  Very  marked  reaction;  greater  than  2 A. 
2D.  Very  marked  reaction;  greater  than  2C. 

At  forty-seven  days  (February  12): 
2A.  Very  marked. 
2B.  Marked;  a  little  less  than  2 A. 
2C.  Very  marked;  about  the  same  as  2A. 
2D.  Very  marked;  about  the  same  as  2C. 
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At  fifty-four  days  (February  19): 

2A.  Very  marked  on  right  side.    Suspicious  on  left. 
2B.  Very  marked  on  right  side;  here  about  same  as  2A. 
2C.  Same  as  2A. 
2D.  Same  as  2A. 

CeUris  paribus,  the  time  of  the  first  manifestation  of  lesion  and  the 
rapidity  and  \igor  of  its  early  development  after  subcutaneous  infec- 
tion are  dependent  on  the  numbers  of  tubercle  bacilli  originally  intro- 
duced. Indeed,  these  criteria  are,  within  certain  limits,  a  better  and 
more  certain  index  of  initial  dosage  than  the  extent  of  involvement  of 
the  body  at  a  later  period.  If,  now,  one  glances  at  the  above  protocol, 
one  is  at  once  struck  by  the  circumstance  that  the  tracheo-bronchial 
nodes  produced  lesion  earlier  than  did  the  lungs  and  that  for  at  least 
seven  weeks  the  process  due  to  injection  of  the  lungs  kept  behind  that 
set  up  by  the  nodes.  This  event  was  plain  at  our  very  first  observations, 
and  was  rather  astonishing  for,  if  our  current  conceptions  of  puhnonary 
and  tracheo-bronchial  node  relationships  in  tuberculous  infection  were 
sound,  we  had  every  reason  to  anticipate  that  both  lungs  would  contain 
more  bacilli  than  their  regionary  nodes,  and  that,  therefore,  the  bacilli 
would  evolve  their  effects  first  in  the  lungs. 

A  few  obsers'ations  on  the  activity  of  material  from  a  single  animal 
hardly  constitute  data  for  an  inclusive  generalization.  But,  as  time 
elapsed,  and  our  records  became  more  complete,  we  found  that  what  has 
just  been  described  in  animals  2A  and  2B  happened  with  hardly  an 
exception  in  all  other  similarly  treated  animals  of  the  experiment. 

That  the  reader  may  appreciate  the  definiteness  and  regularity  of  this 
occurrence,  and  that  he  may  also  become  familiar  with  the  comparative 
infectiousness  of  all  the  injected  materials,  I  have  prepared  table  2. 
The  descriptions  in  the  table  are  exact  transcripts  of  our  records,  made 
at  the  times  noted.  The  table  shows  the  beginning  and  the  character 
of  the  further  development  of  the  local  infection,  as  this  occurred  after 
guinea  pig  inoculation  of  the  several  organs  removed  from  other  guinea 
pigs  at  var^'ing  intervals  after  infection  of  the  latter. 

Analysis  of  table  2.  A  general  sur\-ey  of  the  table  at  once  discloses  how 
it  reflects  the  significance  of  dosage  throughout.  No  matter  what  the 
injected  material  was,  if  it  came  from  guinea  pigs  that  had  been  infected 
only  a  few  days  before,  bj-  the  third  week  palpable  lesion  is  absent  or  is 
just  getting  under  way.     If,  however,  the  original  donor  had  been  tu- 
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berculous  for  two  weeks  or  longer,  then  material  removed  from  it  is 
producing  appreciable  effects  as  early  as  five,  six  or  nine  days  after  its 
injection;  and  by  the  end  of  the  second  week  lesion  is  marked.  Bacilli 
in  four  and  five  day  material  seem  to  be  comparatively  few  or  absent 
(4A).  By  six  days  they  are  more  numerous  in  the  aninial  under  obser- 
vation; and  if  one  runs  down  the  fourth  week  column  one  finds  that  reac- 
tion is  unifonnly  much  more  marked  at  this  time  if  the  injected  tissues 
came  from  a  guinea  pig  that  had  been  infected  at  least  six  days. 

As  a  general  thing,  too,  the  iliac  nodes  set  up  the  earliest  and  most 
marked  infection  (a  single  exception  is  12D).  This  is  what  we  should 
predict,  for  we  would  expect  the  iliacs,  which  are  close  to  and  practic- 
ally in  direct  lymphatic  connection  with  the  portal  of  entry,  to  contain 
more  bacilli  than  more  remote  organs  early  in  the  infection. 

Infection  due  to  the  spleens  keeps  ahead  of  that  set  up  by  the  lungs. 
In  guinea  pigs  visible  tubercle  of  the  spleen  ordinarily  develops  long 
before  that  of  the  lungs,  and,  at  any  stage  of  the  disease,  is  commonly 
much  more  extensive  in  the  former  organ.  The  experiment  shows  that 
soon  after  infection  there  are  more  bacilli  confined  within  the  spleen  than 
within  both  lungs.  And,  in  this  connection  one  should  remember  that 
all  bacilli  came  to  the  spleen  with  the  blood  and  that  in  their  course  to 
the  spleen  all  passed  through  the  capillaries  of  the  lungs. 

But  it  is  the  content  of  bacilli  in  the  lungs,  compared  with  that  in  the 
tracheo-bronchial  nodes  that  should  engage  our  most  earnest  attention. 
With  a  single  exception  (4A  versus  4B)  the  experiment  shows  definitely 
that,  from  as  early  as  the  fourth  to  as  late  as  the  twenty-sixth  day  after 
injection,  there  are  at  any  time  more  tubercle  bacilli  in  a  guinea  pig's  tracheo- 
bronchial nodes  than  iti  its  lungs.  As  is  the  case  in  every  other  mammal, 
the  blood  supply  to  these  nodes  is  by  the  bronchial  artery  (see  Willis 
(8)  ) .  We  cannot  imagine  that  bacilli  are  to  be  found  in  such  abundance 
in  these  nodes  because  they  are  carried  there  by  the  relatively  insignificant 
branch  of  the  bronchial  artery  that  runs  to  the  tracheo-bronchials. 
Other  larger  nodes  in  the  guinea  pig,  as  for  instance,  the  submaxillaries, 
never  exhibit  tubercle  unless  they  lymphatically  drain  a  focus  of  tubercle 
or  generalized  infection  is  very  advanced :  yet  they  have  their  artery  of 
supply, — as  do  the  axillaries,  the  left  iliacs,  the  left  superficial  inguinals, 
etc.,  and  these  two  latter  chains  never  exhibit  tubercle  until  very  late  in 
a  generalized  infection.  The  path  to  tracheo-bronchials  put  forward  by 
Weleminsky  (22), — from  superficial  inguinals  to  iliacs  to  "lumbar" 
nodes,  and  thence  by  direct  lymphatic  afferents  to  tracheo-bronchials, — 
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as  well  as  any  olhcr  Ij-niphatic  path  except  those  from  heart  and  lungs, 
has  been  pretty  thoroughly  disposed  of  (  (6)  (7)  and  Bcitzkc  (23)  ). 
TTie  only  way  in  which  so  many  bacilli  could  have  come  to  the  tracheo" 
bronchial  nodes  is  lymphatically  from  the  lungs:  and,  since  they  must 
have  entered  the  lungs  by  the  blood,  to  get  into  the  inlrapuImonar>'  lym- 
phatics they  must  have  first  been  temporarily  fixed  in  the  blood  vessels 
and  carried,  through  the  walls  of  the  latter,  out  into  the  tissue  spaces' 
and  lymphatics. 

We  are  therefore  led  to  the  conclusion  that  for  a  time  after  pulmon- 
ary infection  (infection,  not  lesion)  is  first  established  most  bacilli  are 
expelled  from  the  lung  (of  the  guinea  pig)  by  the  IjTnphatics.  In  other 
words,  the  guinea  pig  lung  has  an  active  and  measurably  competent 
capacity  of  "cleansing"  itself, — a  mechanism  that  must  mean  much  to 
the  animal's  economy  and  may  be  no  doubt  modified  by  all  factors  which 
might  affect  the  integrity  of  the  intrapulmonary  lymphatic  circulation. 
Later  in  this  study,  and  in  a  future  study  (on  infection  in  the  rabbit),  we 
shall  again  take  up  details  of  this  experiment  to  support  a  thesis  we 
hope  to  establish  concerning  tuberculous  infection  of  the  lungs  and  their 
lymph  nodes. 

5.  The  evolution  and  spread  of  macroscopic  changes  from  the  point  of 
inoculation.  The  experiment  afforded  a  good  opportunity  to  observe 
systematically  gross  changes  as  these  unfolded  themselves  from  day  to 
day.  We  would  not  add  a  great  deal  to  the  numerous  well-known 
descriptions  of  what  might  be  termed  the  average  macroscopic  appear- 
ance of  lesion  after  guinea  pig  infection.  Nevertheless,  it  may  be  well 
to  cite  a  few  notes  from  our  records,  inasmuch  as  they  point  out  possi- 
bilities as  to  the  time  of  the  first  appearance  of  \dsible  lesion  after  massive 
infection. 

The  site  of  inoculation  of  bacilli  exhibits  acute  subcutaneous  reaction 
up  to  the  ninth  day  after  infection. 

Beginning  at  six  days,  distinct  changes  are  to  be  noted  in  the  super- 
ficial inguinal  nodes:  at  this  time  the  latter  are  "slightly  enlarged  and  a 
Uttle  more  opaque  than  normal;"  at  seven  days,  "enlarged  and  opaque;" 
at  twelve  days,  "enlarged,  opaque  andwith  yello  wish  spots"  (necrosis) ;  at 
eighteen  days,  there  is  an  abscess  of  the  soft  tissues  and  "proceeding 
cephalicwards  a  chain  of  5  to  7  enlarged  nodes  of  which  the  one  next  to 
the  abscess  is  largest  and  shows  necrotic  spots." 

•  Most  of  such  bacilli  probably  do  not  get  further  than  the  adventitia  of  the  vessels,  in 
which  l>Tnphatics  run.  Tissue  spaces  exist,  of  course,  in  the  walls  of  blood  vessels,  just  as 
everywhere  else. 
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At  four  days  the  right  iliac  node  appears  normal;  at  six  days  it  is  "some- 
what enlarged,  but  pellucid;"  at  twelve  days  it  is  "enlarged  and  opaque;" 
while  at  eighteen  days  it  is  "as  large  as  a  bean  and  necrotic." 

The  first  time  that  the  spleen  can  be  called  tuberculous  is  at  twelve 
days,  when  it  shows  8  to  10  small,  yellow  tubercles;  and  at  eighteen 
days  and  afterwards  lesion  is  always  well  established. 

The  paraortic  nodes  were  noticeably  enlarged  from  twelve  days  on. 

The  lungs  never  exhibited  gross  tubercle, — up  to  twenty-six  days. 

The  first  time  that  the  tracheo-bronchial  nodes  were  unquestionably 
tuberculous  was  at  twenty-two  days,  though  before  this  there  were  sug- 
gestions of  tubercle  in  these  nodes.  Until  considerable  enlargement  oc- 
curs, early  gross  tuberculosis  of  the  tracheo-bronchials  is  difficult  to  de- 
termine. The  nodes  are  often  completely  involved  without  a  trace  of 
necrosis.  When  tuberculous  they  are  usually  whitish,  have  lost  their 
pellucid  appearance,  and  are  firmer  than  usual, — often  to  stony  hard- 
ness. Slight  or  early  tracheo-bronchial  node  involvement  is  frequently 
overlooked  by  the  untrained  eye. 

At  eighteen  days  the  retrosternal  nodes  (the  nodes  of  the  internal 
mammary  artery)  were  "enlarged,  firm  and  opaque."  It  will  be  remem- 
bered (see  p.  141)  that  these  nodes  receive  lymphatics  from  the  tracheo- 
bronchials  (as  well  as  from  the  diaphragm  and  intercostal  muscles). 
Their  involvement  is  almost  presumptive  evidence  that  the  tracheo-bron- 
chials have  been  infected.  Many  authors  have  noted  that  in  guinea 
pig  infection  they  are  among  the  first  structures  to  exhibit  changes  such 
as  enlargement  and  opacity. 

6.  The  earliest  microscopic  evidences  of  infection  in  the  right  iliac  and 
tracheo-bronchial  nodes.  We  have  as  yet  not  finished  our  histological 
studies.  These  have  thus  far  been  centered  on  observations  of  the  right 
iUac  and  the  tracheo-bronchial  nodes,  although  the  other  tissues  have 
received  incidental  attention.  We  hope  to  present  later  the  complete 
microscopic  studies  of  the  development  of  infection  from  the  portal  of 
entry  to  tracheo-bronchial  nodes  and  spleen;  but  in  this  place  I  shall 
record  only  a  few  observations  and  discuss  briefly  their  probable  sig- 
nificance. 

a.  Changes  in  the  right  iliac  nodes.  It  will  be  remembered  that  at 
four  days  the  gross  appearance  of  the  right  iliac  node  was  normal,  at 
six  days  it  suggested  involvement,  and  it  was  not  definitely  tuberculous 
before  twelve  days. 
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Bacilli  were  however  present  in  suflicient  number  to  be  seen  in  occa- 
sional (that  is,  not  serial)  sections,  and  had  brought  about  very  minute 
tissue  changes  at  a  much  earlier  period  than  twelve  days. 

Figure  2  represents  a  field  in  a  section  of  a  right  iliac  node  four  days 
after  infection  of  the  right  groin.  It  should  be  noted  that  there  is  a 
definite  aggregation  of  bacilli  at  one  spot,  and  that  at  this  point  the  lym- 
phoid cells  have  disappeared  and  there  is  a  very  tiny  area  of  what  is 
apparently  necrosis." 

Figures  3  and  4  are  drawings  of  fields  in  two  dilTerent  sections  of  the 
same  iliac  node  six  days  after  infection.  In  figure  3  we  see  a  large  clump 
of  bacilli  without  any  tissue  change.  In  figure  4  bacilli  arc  flourishing 
luxuriantly  and  in  their  neighborhood  there  has  been  a  very  e\adent  loss 
of  Kinphoid  cells.  This  field  brings  out  on  a  small  scale  what  we  have 
noticed  to  be  a  uniform  feature  of  the  early  reaction  of  IjTnph  node  tis- 
sues to  tubercle  bacilli.  This  feature  is  the  entire  absence  of  tubercle 
(using  the  term  in  its  histo-anatomic  sense). 

Although  we  have  examined  scores  of  sb'des  of  recently  infected  lymph 
nodes  we  have  never  once  seen  lesion  begin  and  proceed  in  the  manner 
that  is  considered  characteristic  of  tuberculous  infection;  that  is,  as  a 
more  or  less  orderly  and  layered  aggregation  (proliferation)  of  cells. 
Nothing  comes  to  view  early  that  suggests  the  nodular  nature  of  tubercle. 
These  early  changes  in  lymph  nodes  have  no  proliferative  features  about 
them;  nor  have  they  any  inflammatory  features,  for  accumulations  of 
leucocytes  are  lacking.  In  the  uniformly  dark  blue  background  (uniform 
except  for  the  Lighter  germinal  centres)  that  is  made  up  mainly  of  l>'m- 
phoid  cells,  one  first  notices  extremely  minute  and  angular  lighter  areas 
that  look  like  little  holes  in  the  section.  If  then  one  turns  a  lens  of 
higher  power  to  these  points,  it  is  here  that  tubercle  bacilli  are  most 
likely  to  be  found.  The  areas  appear  light  because  the  h-mphocytes 
have  disappeared  from  them,  or,  as  in  figure  4,  because  these  are  appar- 
ently necrotic  and  have  become  mere  shadows.  The  periphery  of  these 
areas  is  not  darker  than  usual;  as  has  been  said,  there  are  no  features  of 
exudation  (inflammation).  As  time  goes  on  these  areas  become  larger 
and  larger,  when  they  may  stain  uniformly  yellow  and  now  disclose 
that  they  are  apparently  made  up  of  large  cells  that  look  like  epithelioid 
cells:  yet  these  are  not  arranged  concentrically  and  in  globular  fashion 

'  All  tissues  were  faed  in  Zenker's  fluid,  embedded  in  paraffin,  and  stained  with  carbol 
fuchsin,  decolorized  with  weak  acid  alcohol  (1  per  cent  hydrochloric  acid  in  95  per  cent  alco- 
hol), and  counterstained  with  haemotoxylin  (Ehrlich's)  and  orange  G. 
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as  is  the  case  in  early  tubercle  in  other  tissues;  and  I  have  sometimes 
been  of  the  opinion  that  they  probably  represent  the  normal  reticulum 
cells  of  the  node  which  have  been  made  more  prominent  because  the  lym- 
phocytes are  no  longer  present.  As  time  goes  on  these  cells  may  lose 
their  nuclei  as  they  become  necrotic  in  which  event  we  are  likely  to  see 
exudation  for  the  first  time,  as  the  field  becomes  blackened  with  poly- 
morphonuclear leucocytes  and  the  necrotic  tissue  shows  evidences  of 
fragmentation. 

At  any  rate,  early  lesion  in  these  lymph  nodes  seems  to  develop  dif- 
ferently than  in  other  organs:  it  is  characterized  by  astonishingly  early 
necrosis,  by  a  disappearance  of  lymphoid  elements  and  by  a  thorough 
absence  of  nodular  character. 

Figures  2,  3,  and  4  indicate  that  bacilli  have  been  present  in  the 
nodes  for  some  little  time.  In  the  four  day  node  (fig.  2)  there  has  al- 
ready been  a  multiphcation  of  bacilli  with  tissue  change:  single  phago- 
cytes could  not  carry  so  many  bacilli  and  scatter  them  as  shown  in  the 
illustration.  Bacilli  and  lesion  in  this  node  were  by  no  means  numerous 
or  marked :  neither  was  found  without  prolonged  and  painstaking  search. 
But  at  six  days  the  quest  was  easier:  the  section  from  which  figure  4 
was  drawn  showed  several  areas  like  figure  4.  Figure  3  probably  repre- 
sents an  actively  growing  clump  of  bacilli  which  have  focalized  only  very 
recently;  for,  though  the  clump  is  large,  the  bacilli  have  not  become  sep- 
arated and  have  not  spread  as  in  figure  4,  nor  have  they  damaged  the 
surrounding  cells.  In  none  of  these  particular  fields  did  the  bacilli  ap- 
pear to  lie  within  the  cells,  although  figure  3  conveys  the  impression 
that  they  are  thus  enclosed.'" 

It  has  been  our  experience  to  find  that  the  first  microscopic  manifesta- 
tions of  infection  of  the  iliac  node  are  practically  coincident  with  those 
of  the  superficial  inguinals.  Macroscopic  lesion  of  the  superficial  inguin- 
als,  however,  certainly  precedes  that  of  the  iliacs:  this  circumstance  is 
undoubtedly  dependent  on  such  factors  as  dosage.  Nevertheless,  all 
our  observations  have  given  us  the  impression  that  passage  from  the 
superficial  inguinals  to  the  iliacs  is  extraordinarily  early  and  rapid,  and 
that  as  soon  as  baciUi  have  reached  the  inguinals  some  pass  through  and 
proceed  to  the  iliac  of  the  same  side. 

"  These  drawings  were  made  by  picturing  all  the  cells  at  one  level  (usually  the  level  that 
brought  out  tissue  changes  best)  and  then  figuring  all  the  bacilli  that  were  to  be  seen  at  the 
several  levels  of  the  field.  The  sections  are  from  7  to  10  micra  thick,  or  several  focussing 
planes  of  the  oil  immersion  lens. 
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At  eight  days  microscopic  lesion  of  the  iliacs  was  quite  plain.  It  was 
then  extending  rapidly.  At  twelve  days  a  considerable  part  of  the  cross 
section  was  involved. 

b.  Changes  in  the  Iracheo-bronchial  nodes.  The  most  extensive  and 
prolonged  studies  have  been  made  of  sections  of  the  trachco-bronchial 
nodes.  These  have  been  gone  over  again  and  again  in  endeavors  to  detect 
bacilli  and  beginning  lesion ;  but  not  the  slightest  sign  of  either  has  been 
discovered  in  any  section  of  those  nodes  removed  from  four  to  nine 
days  after  infection. 

In  the  twelve  day  node,  however,  both  bacilli  and  lesion  were  found. 
These  are  depicted  in  figures  5  and  6,  both  of  which  are  drawings  of 
fields  from  the  same  section  of  a  left  tracheo-bronchial  node  twelve  days 
after  right  groin  infection. 

In  figure  5  the  tissues  are  entirely  normal  except  for  one  cell  which  is 
carrying  a  peculiarly  arranged  clump  of  tubercle  bacilli.  This  is  evi- 
dently a  dead  or  dying  cell.  It  stains  deeply  with  the  cytoplasmic  stain 
(orange  G)  and  its  nucleus  is  more  or  less  shrivelled,  and  withdrawn  to 
one  pole  of  the  cell.  There  is  no  doubt  in  this  case  that  the  bacilli  are 
intracellular.  The  whole  picture  gives  one  the  impression  that  here  is 
a  cell  of  some  kind  (I  shall  not  attempt  to  denominate  it)  which  has 
picked  up  a  tubercle  bacillus  somewhere  and  carried  it  into  the  node, 
the  bacilli  meanwhile  multiplying  and  the  cell  being  struck  with  dis- 
ease and  possibly  death.  We  can  easily  imagine  how,  with  the  approach- 
ing decay  of  the  cell,  the  bacilli  will  be  set  free  and  ready  to  exert  their 
pathogenic  effect  on  the  surrounding  tissues. 

Figure  6  shows  a  pair  of  bacilli  in  a  minute  area  from  which  the  lym- 
phocytes have  disappeared  and  in  which  there  is  beginning  necrosis. 

The  record  of  the  gross  appearance  of  the  node  from  which  this  section 
was  made  is  that  the  former  was  normal.  The  spleen  of  the  same  ani- 
mal contained  a  few  smaU  tubercles,  the  paraortic  nodes  were  enlarged 
and  the  right  iliac  enlarged  and  opaque. 

At  eighteen  days  the  tracheo-bronchial  nodes  of  animal  15  were  normal 
to  the  naked  eye.  Xevertheless,  the  microscopic  sections  disclosed 
numerous  small  lesions,  as  e\idenced  by  small  light  areas  with  loss  of 
lymphoid  tissue.  It  was  in  this  same  animal  that  the  retrosternal  nodes 
(those  of  the  internal  mammary  artery)  were  first  described  as  being 
enlarged  and  opaque. 

Inoculation  of  tissue  into  animals  is  of  course  a  vastly  more  delicate 
method  of  determining  the  presence  of   tubercle  bacilli  than  is  histo- 
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logical  examination.  To  asseverate  on  the  basis  of  microscopic  observa- 
tion that  bacilli  do  not  exist  in  a  tissue  or  organ  would  be  possible  only 
after  the  most  tedious  and  perhaps  impracticable  labor;  for  it  would  pre- 
sume that  the  examiner  had  gone  completely  through  serial  sections  of 
the  entire  tissue  or  organ  in  question.  Therefore,  while  a  positive  his- 
tological report  is  decisive  and  may  settle  a  disputed  point,  a  negative 
one  must  always  be  accepted  with  some  reservation.  It  is  a  task  of  the 
utmost  difficulty  to  find  baciUi  in  practically  normal  lymphoid  tissue, 
when  the  bacilli  are  few;  and  the  fact  that  several  bacilli  were  seen  in 
two  different  fields  of  the  same  section  indicates  that  in  this  case,  at 
least,  they  were  present  in  no  inconsiderable  number  if  we  view  the 
tracheo-bronchial  node  as  a  whole.  Yet  it  only  was  twelve  days  after 
right  groin  infection,  and  the  gross  appearance  of  the  node  was  normal. 

This  finding  may  be  contrasted  with  Oehlecker's  (table  1).  It  will  be 
remembered  that  by  inoculation  the  latter  was  not  able  to  demonstrate 
bacilli  in  the  tracheo-bronchial  nodes  until  eleven  days  after  infection, 
while  here  is  visible  evidence  of  their  presence  twelve  days  afterwards. 

7 .  Summary.  By  the  method  of  tissue  inoculation  it  has  been  shown 
that  after  subcutaneous  (right  groin)  infection  of  guinea  pigs  with  mas- 
sive doses  of  tubercle  baciUi,  the  bacilli  are  carried  centralwards  by  the 
lymphatic  stream  and  thence  into  the  blood  and  throughout  the  body 
with  great  facility  and  rapidity. 

At  four  days  and  earHer  they  have  reached  the  iliac  node  of  the  inocu- 
lated side  by  way  of  the  lymphatics. 

At  four  days  and  perhaps  earlier  they  are  present  in  the  spleen. 

At  four  days  they  are  also  in  the  lung  and  tracheo-bronchial  nodes.  Most 
of  those  in  the  traclieo-bronchial  nodes  represent  bacilli  which  have  been 
carried  out  of  the  pulmonary  blood  vessels  and  thence  over  to  intrapulmonary 
lymphatics  by  which  they  drained  to  the  nodes. 

It  has  also  been  demonstrated  (table  2) : 

(1)  That  at  any  given  time  during  the  period  of  from  four  to  nine  days 
after  infection  there  are  more  bacilli  in  the  iliac  node  of  the  inoculated 
side  than  in  the  spleen  or  lungs  or  tracheo-bronchial  nodes. 

(2)  That  at  any  given  time  during  this  same  period  the  bacillary  con- 
tents of  the  spleen  and  tracheo-bronchial  nodes  are  so  nearly  equal  that 
animal  inoculation  of  these  tissues  produces  approximately  the  same 
efifects. 

(3)  That  at  any  given  time  during  the  period  from  four  to  twenty-six  days 
after  infection  there  are  more  bacilli  in  the  tracheo-bronchial  nodes  than  in 
both  lungs,  which  they  drain. 
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Gross  changes  have  appeared  as  follows: 

(1)  The  first  definite  lesion  in  the  superficial  inguinal  nodes  at  six 
days  and  the  first  necrosis  at  twelve  days. 

(2)  The  first  suggestions  of  lesion  in  tJic  right  iliac  node  at  six  days, 
and  the  first  undoubted  lesion  at  twelve  days 

(3)  The  first  enlargement  of  the  paraortic  nodes  at  twelve  days. 

(4)  The  first  undoubted  changes  in  the  spleen  at  twelve  days. 

(5)  The  first  unquestionable  lesion  of  the  tracheo-bronchial  nodes  at 
twenty-two  days. 

(6)  The  first  involvement  of  the  retrosternal  nodes  at  eighteen  days. 

(7)  During  the  twenty-six  days  of  the  first  part  of  the  experiment  the 
lungs  never  exhibited  lesion. 

The  earliest  microscopic  changes  appeared  as  follows: 

(1)  In  the  right  iliac  nodes  there  were  both  bacilli  and  lesion  at  four 
days,  with  ex-idences  that  both  might  conceivably  occur  earlier. 

(2)  The  tracheo-bronchial  nodes  showed  both  lesion  and  bacilli  for 
the  first  time  at  twelve  days. 

(3)  The  lungs,  spleen  and  site  of  inoculation  have  not  been  described 
in  this  paper. 

The  architecture  of  beginning  and  early  lesion  in  lymph  nodes  is  pe- 
culiar in  that  it  is  not  characteristic  of  classic  anatomic  tubercle. 

THE  OCCURRENCE  OF  TUBERCULOUS   LESION  IN  THE  LUNGS  AND 
TRACHEO-BRONCHL^L   NODES 

With  the  above  possibilities  concerning  the  dissemination  of  tubercle 
bacilli  understood,  we  may  proceed  to  another  phase  of  our  inquiry. 

The  tuberculous  guinea  pig  is  remarkable  in  the  distribution  of  lesion 
throughout  its  body.  The  extraordinary  tendency  of  its  spleen  to  ex- 
hibit tubercle  has  never  failed  to  arouse  comment,  for  it  can  be  laid 
down  that,  among  mammals  in  general,  tuberculosis  of  the  spleen  is  not 
a  prominent  character  of  the  infection.  In  guinea  pigs,  on  the  con- 
trary, the  spleen  is  undoubtedly  the  organ  that  is  most  prone  to  tubercle. 
No  satisfactory  reason,  that  is,  one  with  scientific  support,  has  ever 
been  advanced  to  explain  this  circumstance.  The  generalization  has 
long  been  current  that  starting  from  a  portal  of  entr>'  tuberculous  infec- 
tion in  the  guinea  pig  is  largely  lymph-borne  while  in  other  animals  as, 
for  instance,  the  rabbit,  it  is  for  the  most  part  blood-bome.  I  shall  not 
pause  to  examine  the  validity  of  this  opinion.    But  with  it  as  a  basis, 
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yet  without  laying  down  any  intermediate  chain  of  relationship,  an  ef- 
fort has  been  made  to  bring  the  spleen  in  some  way  or  other  into  inti- 
mate association  with  the  lymphatic  system,  and  thus  account  for 
splenic  infection. 

It  should  be  hardly  necessary  to  point  out  that  tuberculosis  arises  in 
internal  organs  because  baciUi  have  focahzed  there,  and  that  bacilli 
have  focalized  there  because  first,  they  have  been  conveyed  there  from 
another  point  and  second,  because  there  was  some  local  condition  in 
the  organ  in  question  that  favored  their  remaining  there.  Now,  there 
is  no  lymphatic  path  efferent  from  any  other  part  or  organ  of  the  body 
to  the  spleen.  To  get  to  it  microorganisms  must  first  pass  into  the  blood, 
and  so  far  therefore  as  receiving  bacilli  is  concerned  it  stands  in  a  pre- 
ferred position  only  as  regards  the  possibility  that  its  artery  carried  to 
it  more  baciUi  than  other  organs  receive  by  their  arteries.  Such  an 
explanation  is  thoroughly  improbable. 

There  remains  then  the  possibihty  that  the  internal  anatomy  and 
physiology  of  the  guinea  pig  spleen  differ  from  those  of  other  animals, — 
a  matter  which  must  await  consideration  in  a  future  study. 

But  there  is  another  very  remarkable  peculiarity  about  guinea  pig  in- 
fection. This  is,  that  in  this  animal  which  is  by  common  agreement  ex- 
traordinarily susceptible  to  tubercle  and  its  generalization,  ceteris  paribus 
and  compared  to  viscera  like  the  spleen  and  liver,  the  lungs  become 
tuberculous  to  an  astonishingly  slight  extent.  Indeed,  if  amount  of 
lesion  be  a  criterion  of  amount  of  infection  we  would  say  that  the  guinea 
pig  lung  is  highly  "resistant"  to  infection  and  that  there  exists  some 
mechanism  in  its  lungs  that  takes  care  of  infection  particularly  well. 
For,  as  far  as  concerns  the  numbers  of  bacilli  received,  the  lung  must 
stand  in  a  position  that  is  at  least  equal  to  that  of  the  spleen  and  liver: 
as  a  matter  of  fact,  its  position  is  vastly  more  favorable. 

Here  again,  to  account  for  what  happens  in  the  lung  we  must  suppose 
that  the  pulmonary  anatomy  and  physiology  of  the  lung  of  the  guinea 
pig  are  more  or  less  pecuHar  to  it:  they  certainly  must  differ  from  those 
of  the  rabbit. 

At  a  later  time,  after  I  have  related  the  peculiarities  of  pulmonary  in- 
fection in  the  rabbit,  I  shall  attempt  to  demonstrate  that  pulmonary 
lesion  is  intimately  related  to  certain  intravisceral  anatomic  (and  there- 
fore physiological)  pecuharities.  Such  a  discussion  lies  outside  the 
scope  of  the  present  paper.  In  concluding  this  study  and  by  way  of 
preparation  for  later  ones,  I  wish  to  direct  attention  to  a  third  peculiarity 
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of  guinea  pig  tuberculosis,  which  may  be  stated  by  the  following  propo- 
sition: 

In  the  tuberculous  f,ui)tea  pi^  the  presence  and  extent  of  lesion  in  the 
tracheo-bronchial  nodes  is  not  dependent  on  lesion  in  lite  lungs  which  they 
drain. 

This  is  not  to  say  that  if  lesion  exists  in  the  lungs  its  presence  will  not 
be  reflected  by  the  tracheo-bronchial  nodes:  so  long  as  lymphatic  paths 
are  open,  bacilli  will  "drain"  from  pulmonary  lesion  to  these  nodes  and, 
if  they  remain,  exert  their  eflects  here.  It  means  that  in  the  guinea  pig 
the  occurrence  of  pulmonary  lesion  is  not  a  sine  qua  non  of  tracheo-bron- 
chial tubercle;  and  that  the  latter  frequently,  indeed  as  a  rule,  is  manifest 
although  no  tubercle  may  be  evident  in  the  lungs. 

About  a  year  ago  (5)  I  touched  upon  this  matter  by  describing  the 
late  disposition  of  lesion  in  guinea  pigs  that  had  been  inoculated  with 
tubercle  bacilli  of  low  \-irulence.  This  paper  related  that  such  infection 
was  followed  by  evident  changes  in  the  tracheo-bronchial  nodes  without 
visible  lesion  ever  occurring  in  the  lungs  and  with  only  very  occasional 
involvement  of  the  spleen.  In  the  e.xperiment  detailed  above  in  the 
present  study,  I  have  also  shown  that  at  any  time  during  the  first  three 
or  four  weeks  after  infection  there  were  more  bacilli  in  the  nodes  than  in 
the  lungs,  a  condition  that  compels  the  conclusion  that  for  a  time  at 
least  most  of  the  bacilli  that  enter  the  tissues  of  the  lungs  are  carried 
away  to  the  regionary  nodes.  It  now  remains  to  demonstrate  that  after 
virulent  inoculation  tracheo-bronchial  node  tubercle  occurs  without  pul- 
monary' tubercle  and  to  indicate,  if  possible,  the  factors  that  play  their 
part  in  the  production  and  further  development  of  tracheo-bronchial 
node  involvement. 

Speaking  of  the  guinea  pig,  Oehlecker  (21)  says,  "Under  normal  con- 
ditions the  tracheo-bronchial  nodes  are  usually  macroscopically  visible 
but  not  always  so;"  and  he  describes  these  as  being  of  the  size  of  a  grain 
of  hemp  or  rice.  Our  own  experience  has  been  that  in  adult  guinea  pigs 
we  have  never  failed  to  find  these  nodes:  indeed,  we  have  always  looked 
upon  them  as  being  unusually  prominent  and  as  particularly  well  de- 
veloped in  young  animals.  We  have  never  observed  them  as  small  as  a 
grain  of  rice  or  hemp. 

Figure  7  is  an  actual  size  drawing  of  the  lungs  and  tracheo-bronchial 
nodes  of  an  adult  guinea  pig  that  had  been  confined  in  the  laboratory 
only  a  few  days.  It  well  shows  a  pair  of  nodes  on  either  side  of  the  tra- 
chea, overlving  or  immediately  above  the   tracheo-bronchial   angle,  as 
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well  as  a  single  node  (the  inlerbronchial  of  Hashiba)  closely  applied 
underneath  in  the  angle  of  division  of  the  bronchi.  It  also  faithfully 
reproduces  the  pellucid  appearance  of  the  normal  node. 

On  January  7,  1920,  we  performed  and  recorded  the  autopsies  of  54 
tuberculous  guinea  pigs.  All  of  these  animals  had  been  immunized  on 
September  26,  1919,  each  with  an  inoculation  into  the  right  groin  of  0.5 
cc.  of  a  heavy  emulsion  of  the  Rl  culture  of  low  virulence  mentioned  in 
my  previous  paper  above  cited  (5) .  In  addition  to  this,  forty  days  later, 
on  November  5,  1919,  each  animal  received  an  intracutaneous  inoculation 
of  0.1  cc.  of  a  very  dilute  suspension  of  the  virulent  culture,  H37,  before 
mentioned.  They  were  killed,  therefore,  just  nine  weeks  after  their 
virulent  inoculation  and  almost  fifteen  weeks  after  their  first  infection 
with  Rl  bacilli. 

The  macroscopic  lesions  of  every  animal  are  listed  in  table  3.  Refer- 
ence to  this  will  show  that  in  general  there  is  no  correspondence  between 
the  condition  of  the  lungs  and  that  of  the  tracheo-bronchial  nodes  of  the 
same  animal.  Animal  after  animal  exhibited  no  involvement  whatever 
of  the  lungs,  yet  its  tracheo-bronchials  were  more  than  ordinarily  tuber- 
culous (2,  3  or  4  plus).  But  there  is  a  very  apparent  relationship  to 
be  made  out  between  the  condition  of  the  tracheo-bronchials  and  that  of 
the  Hver  and  spleen,  particularly  the  spleen.  In  almost  every  instance 
that  we  find  the  lung  nodes  unusually  tuberculous,  there  is  manifest 
invasion  of  the  spleen.  There  are  a  few  apparent  exceptions  to  this 
rule,^ — animals  26,  38  and  44.  In  these  the  tracheo-bronchials  are  noted 
as  being  tuberculous,  yet  lesion  is  absent  in  spleen,  liver  and  lungs. 
But  we  must  remember  that  the  initial  Rl  infection  would  in  many  cases 
localize  in  the  lung  nodes  and  there  produce  enlargement,  opacity  and  a 
firmer  consistence  (5);  so  that,  altogether  apart  from  changes  set  up  by 
the  virulent  inoculation,  we  must  presimie  the  existence  of  a  basic  Rl 
tracheo-bronchial  involvement  in  a  large  nvunber  of  the  animals.  The 
point  is  that  when  tracheo-bronchial  involvement  exceeds  the  amount 
that  Rl  might  cause,  such  an  animal's  spleen  or  liver  is  always  visibly 
affected;  and  since  there  are  many  animals  with  "clean"  lungs,  yet  with 
much  tubercle  in  the  tracheo-bronchials,  we  may  fairly  conclude  that 
it  is  tubercle  in  the  spleen  (or  liver)  that  is  providing  the  bacilli  for  the 
increment  of  the  tubercle  in  the  tracheo-bronchials.  Animals  41  and 
43  furnish  the  only  exceptions  of  an  opposite  kind:  in  these  there  is  visible 
tubercle  in  the  spleen — in  41  even  in  the  lungs — ^yet  the  tracheo-bron- 
chials are  noted  as  being  normal. 
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This  relationship  between  lesion  in  spleen  and  lesion  in  tracheo-bron- 
chiais  was  much  more  apparent  at  the  autopsies  than  may  appear  from 
an  inspection  of  the  records.  Indeed,  it  was  so  striking  that  by  a  glance 
at  the  spleen  one  could  invariably  predict  without  failure  the  condition 
to  be  encountered  in  the  trachco-bronchials. 

To  make  this  point  stand  out  more  sharply  I  have  included  table  4 
and  figure  8.  Table  4  presents  the  autopsy  notes  of  9  guinea  pigs,  of 
which  the  conditions  of  infection  were  simpler.  These  were  normal,  non- 
inimunized  animals  which  were  inoculated  with  virulent  H37  tubercle 
bacilli  exactly  in  the  same  way,  with  the  same  dosage  and  at  the  same 
time  as  the  54  guinea  pigs  of  table  3.  They  were  also  killed  on  the  same 
day,  or  nine  weeks  after  a  single  infection. 

These  non-irrmiunized  animals  show,  of  course,  much  more  advanced 
tuberculosis;  but  in  none  are  the  lungs  badly  involved  and  in  two  (94 
and  97)  there  is  no  visible  pulmonary  lesion.  The  reader  should  note 
the  uniformly  great  involvement  of  the  tracheo-bronchials,  present  even 
when  there  is  no  lesion  of  both  lungs  and  liver  (97),  and  manifestly  run- 
ning parallel  with  the  condition  of  the  spleen. 

The  situation  is  brought  out  very  beautifully  in  figure  8.  This  is  an 
actual  size  drawing  of  the  lungs  and  tracheo-bronchial  nodes  of  animal 
88  listed  in  table  4,  with  lobes  separated  so  as  to  show  every  tubercle  in 
both  lungs.  It  may  profitably  be  compared  with  figure  7,  the  drawing 
of  the  normal  lungs  and  their  appendages. 

In  figure  8  we  see  lungs  that  have  verj'  little  tubercle,  yet  with  enor- 
mous node  involvement  at  the  root.  There  is  a  small  tubercle  at  the 
caudal  tip  of  the  right  upper  lobe,  one  at  the  caudal  end  of  the  right  lower 
lobe,  and  a  bare  half  dozen  minute  tubercles  in  the  lower  half  of  the  left 
lower  lobe.  The  irregularly  linear  formation  on  the  upper  surface  of 
the  right  lower  lobe  is  not  tubercle.  It  is  a  small  patch  of  the  intersti- 
tial pneumonia  which  is  so  common  among  caged  guinea  pigs,  which 
has  here  become  fibrosed,  and  which  so  far  as  we  know  does  not  lead  to 
any  impressive  enlargement  of  the  tracheo-bronchial  nodes.  While  the 
lesions  in  the  lungs  will  not  explain  the  condition  of  the  nodes,  the  tu- 
berculosis in  other  parts  of  the  body  will.  This  animal's  autopsy  record 
reads.  "Right  superficial  inguinal  nodes  extremely  enlarged  (-f -f -I--I-) 
and  caseous;  right  iliac  nodes,  extreme  enlargement  (-f-4-  +  +)  and 
caseous;  left  iliac  node,  enlarged  and  caseous;  spleen,  greatly  enlarged 
and  completely  nodular;  liver,  numerous  fod." 
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These  observations  fortify  the  conclusion  to  which  we  have  more  than 
once  been  led  in  the  course  of  this  study;  namely,  that  the  guinea  pig 
lung  is  a  very  "pervious"  lung,  in  the  sense  that  when  it  is  functioning 
properly  it  allows  an  easy  lymphatic  passage  of  foreign  particles  through 
it;  that  it  is  so  comparatively  "resistant"  to  tubercle  because  of  its  ana- 
tomic constitution,  by  reason  of  which  bacilli  that  reach  its  tissues  are 
conveyed  with  great  facility  to  its  nodes;  and  that  these  nodes  are  pe- 
culiarly prone  to  tubercle  because  they  are  "open"  to  the  larger  number 
of  bacilli  tliat  may  get  to  the  tissues  of  the  lungs  from  anylicre  in  the  body 
as  well  as  bacilli  that  may  be  carried  to  them  from  lesion  in  the  lung  itself. 

All  the  facts  in  the  case  enhance  the  truth  of  this  opinion.  The  dust 
experiments  of  many  workers  point  this  way.  So  do  the  author's  Rl 
experiments,  already  mentioned  (5).  So  do  the  tissue  injection  experi- 
ments of  an  earlier  part  of  this  paper.  So  do  the  observations  of  other 
authors. 

Oehlecker  (21)  noted  that  "macroscopically  the  tracheo-bronchial 
nodes  become  diseased  coincidently  or  somewhat  earlier  than  the  lungs;" 
and  in  a  very  recent  paper  Rogers  (24)  mentions  that  seven  days  after 
guinea  pigs  had  inhaled  moist  sprays  of  tuberculous  sputum,  macro- 
scopic tubercle  became  visible  in  the  lungs  for  the  first  time,  when  the 
tracheo-bronchial  nodes  "already  showed  distinct  involvement." 

Oehlecker  also  inclined  to  a  similar  opinion,  which  he  supported  as 
follows: 

Microorganisms,  which  remain  fast  in  the  capillaries  of  the  lungs  and  then 
wander  into  lung  tissue,  are  e\'idently  very  rapidly  moved  to  the  tracheo-bron- 
chial nodes  by  the  lymphatics.  Indeed,  the  first  germs  seem  to  be  carried  from 
the  lungs  to  these  nodes  much  more  completely  and  regularly  than  bacteria 
sent  by  the  haemotogenously  infected  spleen  to  the  portal  node;  for  the  tra- 
cheo-bronchials  are  usually  macroscopically  diseased  earlier  than  are  the 
lungs,  while  the  spleen  and  portal  node  become  diseased  at  the  same  time. 
One  may  be  justified  in  assuming  that  in  young  animals  the  lymphatics  of  the 

lungs  are  relatively  very  wide  and  pervious When  numerous 

baciUi  wander  out  of  the  blood  into  the  pulmonary  tissue  and  when  because 
of  tracheo-bronchial  node  disease  a  stasis  of  lymph  occurs  in  the  pulmonary 
tissue,  then  a  greater  settling  out  of  tubercle  baciUi  in  the  lung  tissue  seems  to 
take  place  for  the  first  time. 

In  the  guinea  pig,  therefore,  we  would  presume  that  in  its  several  or- 
gans, tuberculous  infection  and  lesion  begin  and  proceed  about  as  follows: 
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Microorganisms  make  the  lymphatic  journey  from  periphery  to  blood 
with  facility  and  rapidity;  and  the  time  taken  for  the  first  bacteria  to 
reach  the  veins  will  depend  largely  on  tlie  size  of  the  infecting  dose,  for 
if  this  were  very  small  the  chances  would  all  favor  the  at  least  tempo- 
rary arrest  of  all  bacteria  before  the  entire  lymph  stream  is  traversed. 

Once  in  the  blood  all  bacilli  pass  at  once  to  the  lungs.  At  the  first 
passage  most  make  the  entire  circuit  of  the  lesser  circulation  and  go  on 
to  the  general  arterial  tree.  But  some  remain  in  the  lungs  where  they 
are  conveyed  out  through  the  vessel  walls  into  the  pulmonary  tissues  and 
lymphatics;  and  most  of  these  are  rapidly  carried  to  the  tracheo-bron- 
chial  nodes. 

The  bacilli  that  reach  the  systemic  circulation  are  transported  to  all 
parts  of  the  body,  of  which  the  internal  anatomy  of  one  organ  is  pecuUarly 
adapted  to  their  fixation.  This  organ  is  the  spleen,  in  which  dispropor- 
tionately large  nimibers  of  bacilli  remain  permanently,  and  set  up  lesion. 
It  is  likely  however  that  with  every  circuit  of  the  systemic  blood,  most 
of  the  bacilli  that  come  to  even  the  spleen  pass  through  the  capillaries 
and  proceed  to  the  liver. 

With  this  capacity  for  fixing  bacilli  and  developing  lesion  the  spleen 
becomes  the  great  depot  of  tubercle  and  tubercle  bacilli  in  the  guinea 
pig  body.  As  lesion  and  bacilli  flourish,  the  latter  are  continually  leav- 
ing the  spleen  by  its  lymphatics,  if  paths  are  unobstructed,  and  thus  soon 
getting  back  again  into  the  venous  system;  or,  what  is  probably  more 
common,  they  are  continually  being  passed  into  the  lumina  of  the  blood 
vessels  (the  pecuHarly  intimate  relations  of  the  lymphoid  Malpighian 
bodies  to  the  blood  vessels  should  be  remembered  here)  and  are  thus 
being  "fed"  to  the  hver. 

Anatomic  conditions  in  the  liver  are  not  favorable  for  the  focaUzation 
of  small  numbers  of  baciUi.  In  all  probability  the  circulatory  factors 
here  resemble  more  those  in  the  lung,  and  under  normal  conditions 
most  bacilli  which  get  out  of  the  vascular  system  into  the  lymphatic 
system  are  easily  conveyed  to  the  liver  (portal)  node.  For  this  reason 
the  hepatic  lymph  node  seems  so  dependent  upon  the  spleen  for  infec- 
tion that  Oehlecker  was  convinced  that  bacilli  drain  directly  by  lym- 
phatics from  spleen  to  hepatic  node.  But,  from  an  anatomic  stand- 
point, such  a  transmission  is  an  impossibility.  It  is  probably  nearer  the 
truth  that  the  hver  "feeds"  its  node  exactly  hke  the  lung  supphes  its 
node  with  bacilU, — that,  as  in  the  case  of  the  latter  organ,  the  hver  is  very 
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{H-rvious  to  tubercle  badlli  and  passes  them  on  to  the  hepatic  node;  and 
that,  again  like  the  lung,  it  exhibits  lesion  only  slightly  or  comparatively 
late  and  only  after  it  has  received  large  and  repeated  flosagc  and  its 
channels  of  drainage  become  impaired.  The  liver  bears  the  first  brunt 
of  metastasis  from  the  spleen,  the  most  fertile  provider  of  tubercle 
bacilli  in  the  guinea  pig.  Just  as  the  lungs  are  interposed  as  a  "filter" 
between  all  peripheral  IjTnphatics  and  the  systemic  circulation,  so  the 
liver  acts  as  a  "filter"  for  the  lungs,  standing  as  it  does  between  the  great 
splanchnic  area  and  the  lungs. 

But  it  is  also  probable  that  with  every  circulatory  round  most  bacilli 
go  through  the  capillaries  of  the  liver  and  return  to  the  lungs,  there  to 
repeat  the  transit  we  have  just  described.  With  each  successive  circuit 
of  the  blood  more  and  more  bacilli  become  fixed  in  the  several  organs, 
until  soon  they  disappear  from  the  blood,  to  reappear  at  intervals  as 
lesion  develops  and  badlli  are  intermittently  mobilized  from  foci  that 
have  been  established. 

We  thus  have  a  situation  in  which  the  spleen  early  becomes  the  major 
centre  of  tubercle  in  the  body,  supplying  both  liver  and  lung  with  bacilli, 
which  first  manifest  their  most  marked  effects  on  the  lymph  nodes  of 
their  respective  organs,  and  as  these  nodes  become  more  and  more  in- 
volved and  as  metastasis  from  the  spleen  more  and  more  frequent,  ac- 
cimiulation  of  bacilli  in  liver  and  lungs  with  the  production  of  lesion 
takes  place. 

Although  the  presumption  of  intravisceral  anatomic  determinants  of 
infection  has  herein  been  based  on  collateral  evidence,  I  hope  in  later 
studies  to  bring  forward  direct  scientific  proof  of  their  actual  existence. 

Summary.  In  the  tuberculous  guinea  pig  gross  lesion  of  the  lung  is 
not  indispensable  to  the  appearance  of  gross  lesion  in  the  tracheo-bron- 
chial  nodes. 

Lesion  in  the  latter  very  commonly  exists  without  lesion  in  the  lung. 
It  is  shown  by  experiment  that  the  amount  of  involvement  of  the  tracheo- 
bronchial nodes  is  directly  related  to  the  amount  of  tubercle  that  may 
be  present  anywhere  in  the  body. 

But  it  is  also  shown  that  since  under  ordinary  conditions  the  spleen 
is  the  most  extensive  depot  of  tubercle  in  the  guinea  pig,  the  condition 
of  the  tracheo-bronchial  nodes  usually  reflects  that  of  the  spleen. 
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DESCRIPTION  OF  FIGURE  1,  PLATE  1 

The  Disposition  of  the  Lymph  Nodes  of  the  Groin  and  Retro-Abdominal  Regions  of 
THE  GtHNEA  PiG  (See  description  in  text,  pp.  138  and  139) 

This  drawing  has  been  made  from  a  number  of  injected  and  non-injected  normal  speci- 
mens. The  superficial  inguinal  lymph  nodes,  5  in  number,  lie  in  the  subcutaneous  tissue  of 
the  reflected  skin  flap.  These  send  several  efferents,  one  of  which  courses  to  the  deep  ingui- 
nal nodes,  two  in  number,  which  lie  close  to  the  abdominal  ring,  beneath  Poupart's  ligament, 
which  is  here  cut  away.  Most  efferents,  however,  go  direct  to  the  common  iliac  node,  the 
large  lenticular  body  which  lies  on  either  side,  just  above  and  in  front  of  the  bifurcation  of 
the  great  abdominal  vessels.  Just  below  (caudal  to)  the  common  iliac  node  is  a  much 
smaller  lenticular  node,  interpolated  in  the  course  of  the  efferents  from  the  superficial  inguinals. 
Hashiba  denominates  this  the  external  iliac  node  and  says  that  it  is  very  inconstant.  We  have 
however  found  it  quite  regularly.  The  representation  of  the  great  plexus  of  lymphatics  and 
nodes,  immediately  cephalic  to  the  common  iliacs,  is  more  or  less  schematic.  It  is  very  vari- 
able in  the  guinea  pig;  and  minute  masses  of  lymphoid  tissue,  intercalated  normally  in  this 
plexus,  are  undoubtedly  very  numerous:  for,  not  infrequently  under  the  influence  of  tubercu- 
lous infection,  many  come  to  view  which  are  not  normally  visible.  The  larger  nodes  of  this 
plexus,  which  are  situated  in  the  immediate  neighborhood  of  the  renal  vessels,  we  have  called 
the  paraortic  nodes  in  the  text. 
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EXPLAXATIOX  OF  FIGURES,  PLATE  2 

Fig.  2 .  Coiiiiox  Iliac  Node  Four  Days  After  Right  Groin  Infection  X  1400 
For  description  see  p.  173  of  the  text 

Fig.  3.  Coxmox  Iliac  Node  Six  Days  After  Right  Groin  Infection  X  1400 
For  description  see  p.  173  of  the  te.xt 

Fig.  4.  The  Same  Node  as  Figl-re  3  X   1400 
For  descripti9n  see  p.  173  of  the  text 

Fig.  5.  Tracheo-Brokchial  Node  Twelve  Days  After  Right  Groin  Infection  X  1400 
For  description  see  p.  175  of  the  text 

Fig.  6.  Tr.^cheo-Bronchial  Node  Twelve  Days  After  Right  Groin  Infection  X  1400 
For  description  see  p.  175  of  the  text 
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DESCRIPTION'  OF  FIGURES.  PLATE  3 

Fig.  7.  Luxes  .axd  Tracheo-Bronchial  Nodes  of  Normal  Guinea  Pic  (Natural   Size) 

Fig.  8.  Lungs  and  Tracheo-Bronchial  Nodes  of  Tuberculous  Guinea  Pic  (Natural 

Size) 
For  description  see  p.  1^5  of  the  text 
This  animal  with  greatly  involved  tracheo-bronchial  nodes  had  advanced  tuberculosis  of 
the  spleen  and  numerous  foci  in  the  liver  The  lobes  of  the  lungs  have  been  arranged  so  as  to 
show  all  the  visible  intrapulmonarj-  tubercle.  This  consists  of  a  small  nodule  at  the  caudal 
tip  of  the  right  upper  lobe,  one  smaller  lesion  near  the  caudal  tip  of  the  right  lower  lobe  and  a 
half-doxen  minute  nodules  below  the  middle  of  the  left  Icwer  lobe.  The  irregular  linear 
area  at  the  upper  part  of  the  right  lower  lobe  is  the  nontuberculous  interstitial  pneumonia 
frequently  found  in  confined  guinea  pigs. 
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STUDIES  ON  TUBERCULOUS  INFECTION 

VII.    SOME  FACTORS  THAT  INFLUENCE  THE  DEVELOPMENT  OF 
TUBERCLE  IN  THE  LYMPH  NODES  OF  THE  GUINEA  PIG 

ALLEN  K.  KRAUSE 

Froni  the  Kenneth  Daws  Fund  (or  the  Study  of  Tubcrcuiosis,  of  the  Medical  Clinic  of  the 
Johns  Hopkins  Hospital  and  University 

In  a  study  on  tuberculous  infection  in  the  guinea  pig,  immediately 
preceding  this  (1),  attention  was  centered  on  those  circumstances  that 
determine  involvement  of  the  tracheo-bronchial  lymph  nodes  of  this 
animal  and  the  factors  that  govern  the  degree  and  extent  of  lesion  in 
these  nodes.  By  becoming  visibly  tuberculous  the  latter  wall  reflect 
the  presence  of  manifest  tubercle  within  the  lungs,  yet  they  e-xhibit 
a  great  amount  of  lesion  when  it  may  be  impossible  to  detect  gross 
intrapulmonar\'  tubercle.  Lesion  in  them  need  depend  not  so  much  on 
lesion  in  the  lungs  as  upon  infection  elsewhere  in  the  body;  as  for  instance 
in  the  spleen  which  in  the  guinea  pig  may  be  looked  upon  as  the  depot 
of  tubercle  par  excellence. 

In  the  present  communication  it  is  the  author's  desire  to  point  out 
briefly  one  or  two  features  of  infection  of  the  lymph  nodes  in  general 
which  these  investigations  have  disclosed  and  suggested. 

It  has  become  a  commonplace  that  the  incidence — the  fact — of  lymph 
node  infection  is  dependent  upon  the  condition  of  parts  that  are  pe- 
ripheral to  a  given  node — parts  which  the  node  drains.  This  dictum  is 
strictly  true  in  the  sense  that  there  will  practically  never  be  any  infec- 
tion of  a  node  unless  there  is  also  a  focus  (appreciable  or  otherwise)  in 
its  area  of  drainage.  We  have  seen  (1)  how,  when  we  come  to  consider 
central  nodes  like  the  tracheo-bronchials,  we  must  regard  their  potential 
areas  of  drainage  as  con&ied  not  only  to  the  lungs  and  heart  but  as 
including  almost  the  whole  of  the  body.  Viewed  in  this  light  then,  the 
maxim  enunciated  above  holds  good  for  the  tracheo-bronchial  nodes 
as  well  as  any  that  may  lie  immediately  beneath  the  surface  of  the  body. 

But  even  more  important  than  the  matter  of  the  mere  incidence  of 
infection  is  that  of  the  intra-nodal  development  of  infection  once  bacilli 
ha\e  reached  the  node.     In  human  beings  lymph  node  infection  must 
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be  extraordinarily  frequent:  how  else  explain  the  enormous  proportion 
of  positive  Pirquet  tests?  Yet  it  is  the  manifest  and  clinical  disease, 
tuberculous  lymphadenitis,  that  interests  us  as  physicians.  Why  this 
lymphadenitis?  Why  this  latter  condition,  which  must  represent  an 
enlargement  or  an  increment  of  all  infection  which  had  occurred  some 
time  anterior  to  its  first  manifestation? 

There  are  two  possible  explanations  and  only  two:  namely,  either 
that,  for  one  or  another  of  several  reasons  which  will  immediately  occur 
to  every  reader,  conditions  are  established  within  a  node  which  favor 
the  development  and  multiplication  of  bacilli  after  these  have  reached 
the  node;  or  that  there  is  an  increment  of  bacilli  in  the  node  from  a 
persistent  focus  of  infection  peripheral  to  it.  In  the  first  instance  the 
issue  would  turn  on  the  physiology  of  the  node  itself:  we  could  assume, 
say,  an  initial  infection  which  would  or  would  not  develop  because  the 
biological  acti\'ities  of  the  node  were  or  were  not  favorable  to  the  per- 
sistence of  the  infection  within  the  node.  In  the  second  instance,  the 
event  would  be  governed  by  what  we  might  conveniently  term  exog- 
enous dosage  of  bacilli:  as  regards  resistance,  the  node  could  be  ex- 
tremely competent,  yet  be  at  last  overwhelmed  by  a  succession  of  bacilli 
that  were  coming  to  it  from  a  more  superficial  focus. 

I  shall  not  pretend  in  this  study  to  hazard  even  a  probable  explana- 
tion of  what  actually  occurs  in  the  matter  in  question.  I  shall,  however, 
attempt  to  formulate  roughly  what  seem  to  be  underlying  factors  of 
lymph  node  involvement — its  progression  or  subsidence — in  the  tuber- 
culous guinea  pig. 

I  have  long  been  struck  by  an  apparent  paralleUsm  of  the  degree  of 
IjTnph  node  involvement  with  the  persistence,  extent  or  intensity  of  a 
superficial  focus  of  infection  which  the  lymph  node  "drained."  In 
general,  it  is  true  that  lesion  in  a  common  iliac  node  corresponds  with 
lesion  in  the  superficial  inguinal  nodes  from  which  the  former  receives 
lymph;  just  as  lesion  in  the  superficial  inguinals,  if  charted,  would 
foUow  the  curv'e  of  virulence  or  dosage  of  the  more  superficial  groin 
inoculation  or  the  subcutaneous  lesion  (abscess,  etc.)  produced  thereby. 
This  will  be  brought  out  more  sharply  if  we  make  our  infections  with  a 
microorganism  of  comparatively  low  \arulence.  We  may  then  note 
that,  as  the  inguinal  lesion  progresses,  the  iliac  node  lesion  tends  to 
develop,  while,  as  the  former  gradually  becomes  more  and  more  sclerotic 
or  gradually  returns  to  normal,  the  latter  subsides.  We  might  of  course 
explain  this  occurrence  as  being  due  to  the  fact  that  all  of  the  various 


TUBERCLE   IN   GUINEA    PIG    LYMPH   NODES  195 

nodes  conccrncil  resist  the  bacillus  equally  well,  although  such  an  expla- 
nation does  not  altogether  suflke  as  an  answer  to  why  the  condition  of 
the  more  central  node  (the  iliac)  responds  so  delicately  to  that  of  the 
more  peripheral  superficial  inguinal. 

When  we  come  to  consider  the  relationship  of  lymph  nodes  to  still  more 
superficial  lesion,  such  as  that  in  the  skin,  the  above  explanation  will 
not  answer  at  all.  I  have  made  many  hundreds  of  intracutaneous 
inoculations  of  li\ing  tubercle  bacilli  in  guinea  pigs,  under  many  dif- 
ferent conditions  of  dosage  and  virulence  of  microorganisms  and  of  the 
immunity  of  the  animals  concerned;  and,  if  the  animals  were  carefully 
obser\'ed  and  compared,  I  have  had  the  opportunity  to  note  that  with 
very  few  exceptions  the  state  of  the  "draining"  Kinph  nodes  parallels 
that  of  the  local  skin  lesion.  In  other  words,  the  degree,  extent  and 
persistence  of  involvement  of  the  nodes  followed  closely  those  of  the 
skin  infection. 

If  we  make  inoculations  of  living  bacilli  into  the  skin  of  the  guinea 
pig's  side  about  midway  between  the  shoulder  and  the  thigh,  bacilli 
will  proceed  by  lymphatics  to  both  the  superficial  inguinal  and  the 
a.xillary  nodes;  and,  if  the  skin  lesion  persists,  involvement  will  occur 
later  in  both  chains.  It  is  almost  invariable  for  a  single  gross  lesion  to 
appear  in  the  skin;  and  then  more  bacilli  are  conveyed  to  the  groin 
than  to  the  axillary  nodes;  and  involvement  in  the  former  chain  is 
almost  always  much  more  pronounced  than  in  the  latter.  Indeed, 
infection  of  the  axillaries  is  hardly  ever  prominent  unless  inoculation  is 
performed  nearer  the  shoulder,  although  in  an  originally  non-immune 
animal,  while  delayed,  it  becomes  definitely  palpable. 

Recently,  in  one  indi\'idual  of  a  series  of  almost  one  hundred  guinea 
pigs  which  had  been  given  intracutaneous  inoculations  with  li\ing 
tubercle  bacilli,  there  occurred  a  U'pe  of  infection  which  I  had  never 
before  obser\'ed.  At  the  site  of  inoculation  the  lesion  at  first  developed 
as  usual,  slowly  and  with  the  formation  of  a  nodule  which  later  broke 
down  and  ulcerated.  The  ulcer  persisted.  But  there  then  came  into 
view  a  number  of  tuberculous  nodules  in  the  skin,  in  the  paths  of  lym- 
phatic drainage,  both  cephalic  and  caudal  to  the  original  lesion.  This 
was  a  most  exceptional  occurrence  and  resulted  in  placing  new  non- 
ulcerating  intracutaneous  tubercles  in  the  domain  of  both  the  axillary 
and  inguinal  regions. 

But  the  most  significant  circumstance  was  the  subsequent  develop- 
ment of  enormous  axillary  bubo — a  swelling  of  the  axillary  nodes  such 
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as  I  had  never  seen  before.  In  our  large  series  there  were  animals  with 
slowly  healing  lesions  at  the  point  of  inoculation,  as  well  as  those  with 
slowly  progressing  lesions  with  persistent  open  ulcers;  but  in  no  others 
was  there  an  involvement  of  the  axillary  nodes  which  in  extent  even 
approached  that  noted  in  this  particular  animal. 

This  animal  is  pictured  in  figure  1,  which  well  illustrates  the  features 
just  noted.  The  drawing  was  made  nine  weeks  after  infection.  The 
open,  ulcerating,  central  lesion  represents  the  site  of  inoculation  which 
was  a  primary  infection  of  a  normal  guinea  pig.  Both  the  inguinal  and 
axillary  buboes  are  excessive  while  the  disseminated  skin  nodules  stand 
out  prominently. 

In  this  case  we  must  regard  the  extreme  lymphadenitis  as  being  due 
to  an  increment  of  infection  from  persistent  foci  peripheral  to  the  affected 
lymph  nodes.  If  new  foci  had  not  developed  in  the  skin,  if  these  had 
not  been  there  to  help  "feed"  bacilli  to  the  axillary  node,  the  latter 
would  have  exhibited  only  the  same  amount  of  involvement — a  firm 
swelling  about  the  size  of  a  pea — as  did  all  the  other  animals  similarly 
infected  and  presenting  at  the  same  time  merely  single  ulcerating  lesions 
at  the  point  of  inoculation  comparable  to  the  one  noted  in  this  guinea 

pig- 
To  bring  out  this  point  more  clearly  I  have  prepared  table  1  which 
follows.  This  table  brings  together  data  concerning  the  type  of  skin 
lesion  as  well  as  axillary  node  involvement  in  10  guinea  pigs,  which 
were  infected  under  exactly  similar  conditions  as  regards  time  and 
place  of  inoculation  and  emulsion  and  dosage  of  bacilli.  Animal  90  of 
the  table  is  the  one  represented  in  figure  1. 

Remarks  on  table  1.  As  an  intracutaneous  lesion  slowly  progresses  in 
a  guinea  pig  which  was  a  non-immune  at  the  time  of  infection,  small 
non-ulcerating  nodules  (tubercles)  usually  develop  in  its  periphery. 
This  uneven  and  nodular  character  of  the  rim  surrounding  the  ulcer 
may  be  observed  in  figure  1.  When  reference  is  made  to  a  "develop- 
ment of  nodules"  in  the  second  column  of  table  1,  it  means  these  small 
nodules  in  the  edge  of  the  lesion.  As  has  been  stated  above  it  is  prac- 
tically always  the  rule  for  a  single  localized  lesion,  confined  to  the  site 
of  inoculation,  to  follow  intracutaneous  infection.  Almost  invariably 
the  next  adjacent  gross  tubercle  is  to  be  found  in  the  regionary  lymph 
nodes. 

With  the  exception  of  animals  88  and  90  the  resulting  skin  lesions 
were  reasonably  uniform  in  character.     In  88  the  lesion  was  compara- 
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lively  slight:  in  90,  extraordinarily  severe.  We  find  therefore  that 
axillary  involvement  in  88  was  greatly  delayed  and  was  not  definitely 
palpable  until  fifty-six  days  after  injection.  Again,  the  local  skin 
lecion  was  more  of  the  retrogressing  type  and  in  fact  went  on  to  appar- 
ent healing.  These  several  facts  indicate  that  for  some  reason  or  other 
the  skin  at  the  site  of  infection  in  this  guinea  pig  reacted  so  well  to  the 
bacilli  that  there  was  at  no  time  the  customary  multiplication  of  bacilli 
in  situ  that  accompanies  a  persisting  non-healing  and  progressive  skin 
lesion.  For  this  reason,  therefore,  relatively  few  bacilli  were  conveyed 
to  axillary  node  and  the  latter's  involvement  was  correspondingly  sHght 
and  delayed. 

That  the  slight  local  and  regionary  node  tubercle  in  animal  88  was 
not  due  to  an  inherent  resistance  of  the  skin  and  axillary  node  was  well 
brought  out  by  the  general  autopsy  of  the  animal.  This  disclosed 
advanced  tuberculosis  of  the  spleen,  moderate  tuberculosis  of  the  liver 
and  slight  tuberculosis  of  the  lungs,  a  result  which  was  well  in  accord 
with  visceral  changes  that  took  place  in  all  the  other  guinea  pigs  of  the 
series.  I  am  incUned  to  believe  that  in  this  particular  instance  the 
inoculation  was  made  unusually  deep  into  the  skin  so  that  not  all  of  the 
injected  bacilli  were  confined  within  the  layers  of  the  skin  and  that 
some  of  them  at  once  penetrated  the  loose  subcutaneous  areolar  tissue 
whence  dissemination  by  lymphatics  is  more  rapid  and  easier  than 
from  the  skin  itself. 

Viewed  as  a  whole,  the  table  indicates  that  the  more  severe  the  local 
infection  the  greater  the  amount  of  tubercle  in  the  regionary  nodes. 
Differences  of  local  lesion  are  not  so  sharp  that  we  can  speak  in  exact 
terms,  but  in  animals  94  to  97  in  which  the  ulcers  are  noted  as  deep 
there  occurred  a  relatively  early  appearance  of  definite  changes  in  the 
axillary  nodes  and  these  changes  progressed  to  the  point  of  moderate 
involvement.     Animal  90  has  been  discussed  above  in  sufficient  detail. 

We  may  say  that  in  the  guinea  pig  the  lymph  nodes,  once  infected, 
take  care  of  the  infection  well.  If  there  is  not  a  more  or  less  constant 
"feeding"  of  baciUi  to  them  from  more  peripheral  depots  of  infection, 
the  tuberculous  process  tends  to  become  arrested  in  them.  Such,  at 
any  rate,  would  be  my  net  impression  that  has  slowly  crystallized  out 
of  a  number  of  years'  observation.  And  correlative  with  this  view  is 
the  belief  that  progressive  infection  of  lymph  nodes  in  this  animal  is, 
up  lo  a  certain  point,  largely  (if  not  wholly)  contingent  on  unhealed  or 
unarrested  infection  at  points  peripheral  to  the  nodes:  it  is  the  end 
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result  of  repetitions  and  accumulations  of  infection  from  places  outside 
the  nodes  themselves. 

If  this  were  true  and  if  the  same  stale  of  affairs  obtainefi  after  human 
infection,  the  importance  of  its  recognition  in  clinical  medicine  is  obvious. 
We  would  at  once  wonder  whether  in  general  the  clinical  outbreak  of 
tuberculous  cervical  lymphadenitis  in  human  beings  were  not  largely 
determined  by  repeated  infections  from  more  peripheral  and  concealed 
foci,  as  for  instance,  in  tonsils  or  in  adenoid  growths  in  the  naso- 
pharynx. That  such  unrecognized  foci  are  frequently  present  in  these 
locations  can  no  longer  be  doubted.  Clinical  (that  is  manifest)  tuber- 
culosis of  the  tonsils  or  of  naso-pharyngeal  adenoid  growths  arc  extra- 
ordinarily rare,  yet  more  than  one  author,  using  comparatively  rough 
methods  of  detection,  has  found  a  tuberculous  infection  incidence  of  5 
per  cent  in  tonsils  and  adenoids  removed,  not  for  tuberculosis,  but 
because  of  other  pathological  conditions.  We  must  presume  therefore 
that  the  actual  incidence  of  tonsillar  and  adenoid  tuberculous  infection 
is  considerably  in  excess  of  five  per  cent  in  the  type  of  patients  repre- 
sented in  reported  studies.  If,  too,  there  is  this  much  tonsillar  and 
adenoid  infection,  it  follows  with  certainty  that  bacilli  are  being  contin- 
ually conveyed  from  many  of  these  superficial  foci  to  deeper  cervical 
lymph  nodes,  and  thence  to  a  lesser  extent  throughout  the  body.  It 
follows  also  that  good  surgical  procedure  would  require  that  the  removal 
of  tonsils  and  adenoids  accompany  the  enucleation  of  tuberculous  cervical 
nodes,  whenever  this  latter  operation  is  performed — a  procedure  that  not 
a  few  surgeons  have  empirically  found  to  yield  more  satisfactory  results 
than  the  extirpation  of  the  otTending  neck  nodes  alone.  I  am  far  from 
pushing  this  point  or  advocating  it:  I  am  merely  suggesting  that  what 
in  the  practice  of  some  has  proved  to  be  good  surgery  may  have  some 
scientific  basis  of  fact. 

The  reader  must  not  get  the  idea  that  when,  in  the  above  paragraphs, 
we  have  spoken  of  superficial  or  peripheral  lesion  we  mean  of  necessity  a 
lesion  on  the  surface  or  a  visible  ulcerating  lesion.  Tuberculous  lesion 
does  not  originate  on  epithelial  surfaces.  It  arises  beneath  the  surface 
where  it  may  grow  and  form  a  nodule  which  may  extend  to  and  above 
the  surface  and  through  which  it  may  break  and  ulcerate.  Lesion  may 
be  at  any  point  in  the  area  of  lymphatic  drainage  between  the  surface 
and  the  affected  node.  It  may  or  may  not  ulcerate.  It  may  be  large 
or  minute.  The  point  is  that  up  to  a  certain  point  the  intra-nodal  lesion 
will  not  become  progressive  unless  the  more  peripheral  lesion  persists 
and  continues  at  intervals  to  send  bacilli  to  the  node. 
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SXJMMARY 


In  the  guinea  pig  the  existence  of  tubercle  in  a  lymph  node  is  con- 
tingent on  the  occurrence  of  lesion  at  a  point  peripheral  to  the  node. 

The  progression  or  retrogression  of  tubercle  in  this  animal's  lymph 
nodes  is  largely  dependent  on  the  progression  or  retrogression  of  the 
peripheral  foci. 

REFERENCE 

(1)  Krause,  a.  K.:  Studies  on  tuberculous  infection  VI.  Tuberculosis  in  the  guinea 
pig  after  subcutaneous  infection,  with  particular  reference  to  the  tracheo-bron- 
chial  nodes.     .\mer.  Rev.  Tubcrc,  1920,  iv,  135. 
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VINCENT'S    SPIROCHAETE    AND    HAEMORRHAGE    IN 
PULMONARY  TUBERCULOSIS 

A.  N.  SINCLAIR' 

Honolulu,  Hawaii 

The  puqiosc  of  this  communication  is  to  present  for  consideration 
the  role  played  by  Vincent's  spirochaete  (or  Bacillus  tusiformis)  in 
hemorrhage  in  tuberculosis  pulmonalis. 

We  who  practice  medicine  in  the  tropics,  and  particularly  among 
Filipinos,  occasionally  come  across  cases  of  more  or  less  severe  haemop- 
tysis, in  which  the  blood  has  a  laked  appearance.  Such  attacks  are 
intermittent  in  character,  occasionally  with  intervals  of  months  between 
them. 

These  patients  present  no  e^^dence  in  their  history  or  general  symp- 
toms, or  on  physical  or  radiographic  examination,  of  pulmonary  tuber- 
culosis, nor  can  the  Paragonimus  Westermani  be  demonstrated  in  their 
sputum,  which,  on  the  other  hand,  is  teeming  with  spirochaetcs  and 
the  B.  fusifonnis. 

My  attention  was  first  directed  to  this  microorganism  as  a  possible 
cause  of  hemorrhage  in  tuberculosis  by  their  large  numbers  in  the  sputum 
of  a  patient  in  Leahi  Home,  who  had  had  a  previous  frank  haemoptysis 
of  laked  blood.  My  interest  was  further  aroused  when,  on  examining 
the  radiographic  plates  of  this  case,  a  rounded,  defmitely  limited  shadow, 
about  the  size  of  a  small  orange,  was  noted  just  to  the  right  of  and  slightly 
below  the  level  of  the  hilum,  and  upon  also  linding  in  the  radiographs  of 
another  case  a  similar  characteristic  shadow  in  the  same  situation. 

On  consulting  the  records  this  second  case  was  also  found  to  be  compli- 
cated with  hemorrhage,  and  the  spirochaete  and  B.  fusiformis  were 
present  in  the  sputum  in  large  numbers. 

An  examination  of  other  radiographs  resulted  in  thirteen  being  found 
with  this  same  characteristic  shadow.  All  were  cases  complicated  with 
hemorrhage  and  all  had  the  spirochaete  and  B.  fusiformis  in  large  num- 
bers in  the  sputa.  Since  then  eight  other  cases  have  been  observed 
with  this  shadow — all  of  which  had  hemorrhage  as  well  as  these  micro- 
organisms in  the  sputa. 

'  Director,  Leabi  Home,  Honolulu. 
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To  rule  out  sj^ahilitic  infection  and  a  probable  gumma,  I  made  Wasser- 
mann  tests  on  all  these  cases.  All  were  negative  but  one,  which  gave 
a  one  plus  reaction.  As  this  case  became  arrested  without  syphilitic 
treatment,  this  reaction  was  undoubtedly  one  of  those  occasionally 
found  in  tuberculosis  pulmonalis. 

These  shadows  are  illustrated  in  figure  1 . 

Further  suggestive,  though  admittedly  not  conclusive,  evidence  that 
this  shadow  has  some  relationship  to  hemorrhage  and  the  spirochaete 
is  offered  by  figures  2  and  3. 


Fig.  la 


Fig.  lb 


Fig.  2a 


Fig.  2b 


Fig.  3a 


Fig.  3b 


Figure  2  a  is  the  radiograph  of  a  case  on  admission.  The  shadow  is 
distinct  and  hemorrhage  was  a  complication,  the  spirochaete  being 
present  in  the  sputum  in  large  nimibers.  Figure  2  b  is  the  same  case 
six  months  later:  the  shadow  has  almost  disappeared,  there  had  been 
no  hemorrhage  for  several  months  and  the  spirochaete  was  no  longer 
present  in  the  sputum. 

Figure  3  a  is  a  case  that  had  hemorrhage  and  spirochaetes  in  the 
sputum  on  admission.  Figure  3  b  is  the  same  case  eight  months  later: 
the  shadow  is  persistent,  hemorrhages  were  still  recurrent,  and  the 
spirochaete  was  still  present  in  the  sputum. 

Why  the  spirochaete  (if  it  is  the  cause  of  this  shadow)  chooses  this 
locality  so  frequently  for  its  effect  may  be  on  account  of  the  straight 
path  offered  to  it  by  the  right  bronchus,  as  against  the  angular  one  of 
the  left  bronchus. 


Vincent's  spirochaete  and  HAEMORRnAGE  .:(i.^ 

I  realize  that  an  assumption  that  this  shadow  is  caused  by  a  lesion 
due  to  the  spirochaete  of  Vincent,  based  upon  the  limited  evidence 
submitted,  is  unwarranted;  but  I  present  the  facts  in  the  hope  of  arous- 
ing the  interest  of  more  capable  investigators. 

The  sputa  of  410  cases  of  tuberculosis  pulmonalis  have  been  examined 
for  the  presence  of  the  bacillus  fusiformis  and  the  spirochaete.  Such 
sputa  when  cultured  in  broth,  under  albolene,  presented  a  great  number 
of  the  dual  forms  in  seventy-two  to  ninety-six  hours. 

Isolation  and  further  identit'ication  could  not  be  carried  out,  as 
I  was  called  upon  to  take  charge  of  the  Territorial  Board  of  Health 
Laboratory  and  no  other  bacteriologist  was  available. 

This  partial  investigation  has  resulted  in  some  very  suggestive  findings, 
worthy  of  a  preliminary  report: 

Of  the  410  cases  of  sputum  examination,  256  showed  the  presence  of 
the  spirochaete,  while  in  154  it  could  not  be  found. 

Of  the  256  positive  cases,  182  were  cases  complicated  with  hemorrhage 
or  71  per  cent. 

Of  the  154  negative  cases,  56  were  cases  complicated  with  hemorrhage, 
or  36  per  cent. 

The  corollary  of  this  shows  that  of  238  cases  with  hemorrhage,  the 
spirochaete  was  present  in  182,  or  76  per  cent,  and  of  the  172  cases  with- 
out hemorrhage  the  spirochaete  was  present  in  74  or  43  per  cent. 

Examining  the  records  more  closely,  still  further  suggestive  evidence 
is  found. 

One  is  perfectly  satisfied  to  accept  the  presence  of  cavitation,  or  even 
ulceration  of  a  congested  mucous  membrane  as  a  cause  of  haemoptysis, 
but  on  the  other  hand  it  is  frequently  surprising,  in  certain  cases,  why 
hemorrhage,  of  no  small  amount,  should  occur  in  a  lung  presenting 
such  few  pathological  signs  on  physical  and  radiographic  examination. 
And  ince-versa  it  is  equally  puzzling  why,  in  a  large  number  of  cases  with 
diffuse  cavitation,  no  haemoptysis,  worthy  of  the  name,  occurs. 

Now  if  the  series  of  cases  imder  consideration  is  di\-ided  into  those 
cases  in  which  cavitation  can  be  ruled  out  (incipent  cases),  and  those 
cases  in  which  there  is  a  probable  or  evident  active  cavitation  (advanced 
cases),  there  will  be  205  incipient  and  205  advanced  cases. 

Of  the  205  incipient  cases  118  had  hemorrhage,  and  in  all  but  13  was 
the  spirochaete  demonstrable.  Also  of  the  56  cases  in  which  the  spiro- 
chaete could  not  be  found,  there  was  active  cavitation  in  43. 
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We  are  therefore  warranted  in  drawing  the  following  conclusions. 
In  cases  of  tuberculosis  pubnonalis : 

1.  The  presence  of  the  spirochaete  of  Vincent  (and  B.  fusiformis) 
in  the  sputum  makes  hemorrhage  a  probable  complication  (76  per  cent). 
The  absence  of  the  spirochaete  is  against  hemorrhage  (36  per  cent). 

2.  Hemorrhage  rarely  occurs  in  incipient  cases  unless  the  spirochaete 
is  present  (be  the  spirochaete  the  cause  of  the  hemorrhage  or  merely 
an  indication  of  mixed  infection,  or  other  predisposing  factors.) 

CASES  WITH  SPIROCHAETE.  CASES  WITHODT  SPIROCHAETE* 
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Chart  1.    Showing  Relations  to  Haemoeehage  and  Stage  of  Disease 

3.  An  examination  of  the  sputum  in  all  cases,  and  particularly  in 
incipient  cases,  for  the  presence  of  the  spirochaete,  should  be  of  great 
value  when  desiring  to  determine  the  amount  of  exercise  (or  other 
hemorrhage  favoring  factor)  the  patient  may  indulge  in.  When  present 
the  patient  should  be  treated  as  one  in  whom  hemorrhage  has  already 
occurred :  when  absent  considerably  more  latitude  in  exercise  and  general 
freedom  may  be  allowed. 


GOVERNMENTAL  HOSPITAL  FACILITIES  FOR  DIS- 
CHARGED TUBERCULOUS  SOLDIERS 

On  February  3,  4  and  5,  1920,  hearings  were  held  in  Washington 
before  the  Committee  on  Public  Buildings  and  Grounds,  House  of 
Representatives,  on  additional  hospital  facilities  for  discharged  soldiers, 
sailors,  marines,  and  army  and  navy  nurses  (H.  Doc.  No.  481).  The 
following  extracts  which  relate  to  tuberculosis  are  taken  from  Docu- 
ment No.  14  of  the  Committee. 

February  4,  1920 

STATEMENT  BY  DR.  EDWARD  R.  BALDWIN 

Dr.  Baldwin.  The  question  was  whether  in  tuberculosis  cases  the 
best  or  most  advanced  medical  thought  of  this  day  leans  to  the  idea 
that  there  should  be  almost  complete  rest  in  the  treatment,  both 
mental  and  physical.  The  answer  which  I  would  be  privileged  to 
give  you,  as  I  have  been  introduced  as  a  professional  tuberculosis  man, 
is  that  it  is  true;  but  that  answer  has  qualifications  that  both  rest  and 
exercise  might  be  considered  equally  important.  Rest  during  the  active 
stage  of  the  disease  and  mental  and  physical  exercise  as  soon  as  the 
disease  becomes  quiescent  would  be,  in  brief,  my  answer  to  that 

Mr.  Clark.  I  would  like  to  ask  you  one  question.  At  what  par- 
ticular stage  of  the  disease  would  you  advocate  mental  and  physical 
exercise? 

Dr.  Baldwin.     At  many  stages. 

Mr.  Clark.     How  is  that? 

Dr.  Baldwin.  At  practically  all  of  the  stages  except  for  the  man  who 
is  bedridden,  of  course. 

Mr.  Clark.  Isn't  it  the  practice  to  put  them  all  to  bed  when  they 
first  come  for  treatment  and  keep  them  in  bed  for  quite  a  long  while? 

Dr.  Baldwin.     Not  any  length  of  time;  no,  sir. 

Mr.  Clark.     What  would  you  say  would  be  about  the  average? 

Dr.  Baldwin.  The  average  is  about  one  month  of  complete  rest 
for  incipient  cases;  possibly  three  months  for  moderately  advanced 
cases;  and  six  months  for  more  or  less  chronic  or  far  advanced  cases, 
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if  you  understand  these  terms.  They  are  more  or  less  technical. 
The  term  "far  advanced"  may  apply  to  a  man  who  is  doing  a  fairly 
good  day's  work.    That  should  be  understood. 

Mr.  Clark.  I  think  we  understand,  but  I  did  not  know  about  the 
work. 

Dr.  Baldwin.  It  has  been  found  that  a  certain  amount  of  work 
which  is  interesting  and  satisfying  to  a  patient  is  quite  consistent  with 
very  good  progress  in  the  arrest  of  the  disease. 

Mr.  Smith.  I  am  interested  in  the  kind  of  buildings  that  we  should 
erect.  Would  it  be  necessary  in  the  treatment  of  tuberculosis,  for 
instance,  to  have  expensive  buildings? 

Dr.  Baldwin.  If  it  is  intended  for  a  permanent  structure  I  think 
it  should  be  a  building  that  is  built  with  considerable  regard  for  the 
future,  and  should  be  durable,  not  necessarily  of  expensive  construc- 
tion.   I  should  say  that  it  should  have  plenty  of  light  and  ventilation. 

Mr.  Smith.  That  is  what  I  thought,  that  is  what  I  had  in  view  that 
the  main  object  was  plenty  of  good  hght  and  ventilation. 

Dr.  Baldwin.     Yes,  sir. 

Mr.  Elliott.  I  just  want  to  ask  the  doctor  if  he  thinks  it  is  neces- 
sary to  build  these  tuberculosis  hospitals  in  as  expensive  a  manner  as 
Trudeau  Sanatorium  has  been  constructed,  these  buildings? 

Dr.  Baldwin.  I  would  answer,  sir,  that  Trudeau  Sanatorium  would 
be  no  criterion  whatever  for  any  other.  A  good  many  of  those  cot- 
tages have  been  given  by  different  individuals  as  monuments  to  their 
friends. 

Mr.  Smith.  Would  you  recommend  that  these  hospitals  should  be 
built  in  the  country? 

Dr.  Baldwin.  I  would  select  a  place  where  the  air  was  salubrious, 
with  large  grounds,  on  a  hill  side  within  the  limits  of  a  city,  or  within 
a  short  distance  of  a  trolley  line  not  too  far  distant  from  a  city.  That 
would  be  the  situation  I  should  recommend. 

Mr.  Smith.  These  patients  should  be  in  the  West  and  in  the  South- 
west, should  they  not?  There  would  be  a  big  advantage  in  location 
and  a  saving  in  the  kind  of  buildings  that  it  would  be  necessary  to 
construct. 

Dr.  Baldwin.  My  personal  opinion  about  that  would  be  influenced 
a  good  deal  by  the  number  of  men  near  the  location  of  the  hospital, 
or  the  nearness  of  their  homes.  I  believe  as  a  general  policy  the  treat- 
ment of  tuberculosis  on  a  large  scale  in  this  country  or  in  any  other 
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countr>',  particularly  with  men  who  have  families,  that  it  should  be 
possible  to  treat  them  more  successfully,  much  more  successfully, 
within  a  reasonable  distance  of  their  homes. 

Mr.  Cl-VRK.     What  do  you  think  about  the  climatic  conditions? 

Dr.  B.\LDWiN.  In  the  first  place,  I  think  that  there  is  an  exagger- 
ration  in  regard  to  the  climatic  treatment  that  has  been  traditional 
in  the  medical  profession  and  in  the  lay  mind.  Good  results  can  be 
obtained.  I  think  equal  results,  in  a  great  many  different  climates, 
whether  sunshiny,  or  dark,  or  cold,  or  wet,  or  hot.  As  a  rule  the  patient 
is  better  satisfied  in  the  long  run  if  he  is  near  his  family  and  has  attract- 
ive surroundings  with  good  food  and  diversion  of  some  kind. 

Mr.  Cl.\rk.     In  other  words,  keep  his  mind  occupied? 

Dr.  Baldwin.     The  mental  condition  has  a  lot  to  do  with  it. 

Mr.  Cl.\rk.  So  it  is  necessary.  Doctor — isn't  the  ideal  treatment 
a  treatment  that  will  give  as  near  perfect  rest  to  the  mind  and  to  the 
body  as  possible? 

Dr.  Baldwin.    So  long  as  treatment  is  required;  yes,  sir. 

Mr.  Cl.\rk.  Now  then.  Doctor.  I  want  to  ask  you  one  more  ques- 
tion.    Has  climate  got  anj'thing  to  do  with  it? 

Dr.  BALDWI^f.    Yes,  sir. 

Mr.  Clark.    Sir? 

Dr.  Baldwin.    Yes,  sir. 

Mr.  Cl.\rk.  If  that  is  correct,  then  you  cannot  have  all  these  patients 
near  their  homes. 

Dr.  Baldwin.  Well,  sir,  I  would  like  to  qualify  the  blank  state- 
ment that  climate  has  much  to  do  with  it.  Climate  has  something 
to  do  with  it.  In  other  words,  take  a  day  like  this  (cold,  dark  and 
sleeting)  it  is  not  agreeable  for  a  patient  to  sit  outside  and  take  the 
open  air.  not  as  agreeable  as  it  would  be  if  the  sun  was  shining  clear 
and  the  air  was  drj-.  but  the  difference  is  largely  psychic.  But.  where 
we  are  building  a  hospital  in  a  climate  similar  to  this,  we  could  pro- 
tect the  patients  from  exposure.  Those  things  can  be  ob\iated  in 
treatment.  Consequently  the  elements  of  the  climate  which  go  to 
make  up  the  favorable  en\-ironment  of  the  patient  are  not  all  outside 
of  our  control  you  see. 

Mr.  Cl.\rk.  Now.  there  is  just  one  other  question  I  would  like  to 
ask  you.  Do  you  hold  the  position  that  a  patient  that  has  contracted 
tuberculosis  can  recover  more  surely  and  more  speedily  if  transferred 
to  a  different  climate  than  that  in  which  he  contracted  the  disease 
or  can  he  recover  more  surely  and  more  speedily  in  the  same  climate? 


208  GOVERNMENTAL  HOSPITAL  FACILITIES 

Dr.  Baldwin.  If  I  should  answer  that  question  without  qualifica- 
tion, I  should  say  that  he  could  recover  equally  well  anywhere,  pro- 
\-ided  he  has  the  essentials. 

Mr.  Clark.    Has  the  same  treatment? 

Dr.  Baldwin.    The  essentials. 

Mr.  Smith.  Your  theory  is  that  a  person  should  be  treated  as  near 
to  his  own  home  as  possible.  Would  it  not  be  best  except  in  chronic 
cases  to  treat  the  man  in  his  own  house? 

Dr.  Baldwin.  That  would  seem  to  follow  but  it  has  not  been  found 
in  practice  to  work  out. 

Mr.  Smith.    Why? 

Dr.  Baldwin.  In  the  first  place,  it  is  important  that  he  be  not 
surrounded  by  his  friends,  in  the  same  house,  and  there  is  very  great 
difficulty  in  treating  a  person  in  his  home  because  he  may  have 
children. 

Mr.  Smith.  Not  many  of  these  boys.  This  is  not  provided  especially 
for  married  people.  These  boys  are  largely  young  men  that  are  need- 
ing treatment.  They  are  not  married,  possibly  not  more  than  one 
in  50  is  married. 

The  Chairman.  Isn't  it  impossible  to  give  the  right  kind  of  treat- 
ment in  a  person's  home 

Mr.  Chindblom  (interposing).  Isn't  there  danger  of  infecting  people 
around  them? 

Dr.  Baldwin.  As  a  matter  of  fact  the  men  are  not  very  welcome  in 
their  surroundings.  With  the  present  attitude  of  people  he  is  very 
apt  to  be  made  a  leper 

Mr.  Chindblom.  I  do  not  know  whether  this  has  been  brought  out 
or  not.  Isn't  it  a  fact  that  it  is  better  for  a  man  to  be  treated  in  the 
atmosphere  and  in  the  climate  in  which  he  expects  to  live? 

Dr.  Baldwin.  There  is  something  in  that.  I  beUeve  I  have  answered 
a  similar  question  that  was  asked  by  some  other  gentleman.  The  fact 
remains  that  tuberculosis  can  be  treated  successfully  in  any  cHmate. 
There  are  certain  ways  of  accomplishing  this.  In  the  same  climate, 
for  instance,  let  us  suppose  that  we  are  in  the  South  where  the  climate 
the  year  round  is  debihtating.  Then  an  invigorating  climate  is  rather 
essential.  But,  if  a  man  is  going  to  live  in  the  city  of  Mobile,  for 
example,  or  New  Orleans,  if  he  is  going  to  look  forward  to  living  there, 
I  believe  in  many  instances  a  cure  could  be  made  and  should  be  made 
as  near  that  place  as  possible.     If  the  man  suffering  from  tuberculosis 
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should  HO  to  ;i  ilimate  having  a  high  altitude,  with  very  cold  flry  air, 
then  obxiously  when  he  goes  back  to  \ew  Orleans  or  Mobile  it  would 
possibly  react  badly  upon  him.     Does  that  answer  your  question? 

Mr.  Andrews.  Doctor,  as  I  understand  a  patient  sufTering  from 
tuberculosis  can  be  treated  and  good  results  can  be  secured  in  treating 
a  tuberculous  patient  anywhere  in  the  United  Stales  so  far  as  climate  is 
concerned. 

Dr.  Baldwin.     Practically;  yes,  sir. 

Mr.  Andrews.  Now  what  you  really  regard  as  the  best  location  is 
on  a  hill 

Dr.  Baldwin.  Elevated  country  places,  surrounded  by  good  air — 
that  is,  where  there  is  no  smoke  and  dust. 

Mr.  Elliott.  Are  you  familiar  with  the  United  States  marine  hos- 
pital at  Fort  Stanton? 

Dr.  Baldwin.  Only  through  knowing  Maj.  Smith  and  his  service, 
and  his  work. 

Mr.  Elliott.  Well,  that  institution,  or  was,  when  I  saw  it  14  years 
ago,  is  built  about  as  cheaply  as  it  is  possible  to  build  an  institution 
of  this  kind.  Do  you  know  what  results  are  being  obtained  there  as 
compared  with  the  results  being  obtained  at  Trudeau? 

Dr.  Stimpson.    Dr.  Smith  could  answer  that. 

Dr.  Smith.  It  is  impossible  to  make  comparison,  because  at  Trudeau 
they  have  a  different  class  of  patients  from  the  patients  that  we  have 
at  Fort  Stanton;  but  I  think  Dr.  Baldwin  will  bear  me  out  that  the 
statistics  of  all  institutions,  no  matter  where  located,  show  practically 
the  same  number  of  apparent  cures  for  patients  in  the  same  stage  of 
the  disease.  For  instance,  the  percentage  of  apparent  cures  of  moder- 
ately advanced  cases  is  practically  the  same  at  Trudeau  as  the  apparent 
cures  of  moderately  advanced  cases  in  New  Mexico. 

Mr.  Elliott.  In  1905  I  was  appointed  a  member  of  the  Indiana 
board,  and  I  \'isited  Fort  Stanton,  N.  Mex.,  that  year,  and  the  next 
year  we  visited  Trudeau.  I  mention  these  two  institutions  because 
one  seemed  to  be  an  extreme  in  one  direction  and  the  other  in  the  other. 
At  Fort  Stanton,  as  I  remember  at  that  time,  their  buildings  accom- 
modated or  were  arranged  to  accommodate  two  men  at  a  cost  of  about 
$151  to  house  those  men.  At  Trudeau  Institute  I  found  places  there 
where  they  said  the  cottages  cost  $20,000  apiece  and  should  house 
four  men.  Now,  as  I  understood,  the  reason  for  this  was  that  charitably 
inclined  people  would  make  a  bequest  or  donation  to  Trudeau  Insti- 
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tute  and  require  them  to  build  houses  as  a  monument  to  them.  They 
had  to  be  built  very  line,  but  as  near  as  I  could  find  out,  one  was  about 
as  effective  a  house  as  the  other  so  far  as  doing  the  patient  any  good 
was  concerned. 

Dr.  Smith.  The  tent  houses  at  Fort  Stanton  are  for  the  treatment 
of  ambulatory  cases,  which  in  that  institution  would  be  suitable  for 
a  certain  amount  of  exercise.  The  cottages  at  Trudeau  are  I  think 
intended  to  cover  the  treatment  during  all  stages  of  the  disease.  At 
Fort  Stanton  it  was  necessary  to  provide  an  expensive  infirmary,  and 
make  provisions  for  semiambulatory  cases  as  well  as  these  tent  houses 
which  provided  only  for  treatment  of  ambulatory  cases.  The  cost  of 
building  the  tent  houses,  of  course,  does  not  include  the  cost  of  the 
executive  building  and  the  infirmary,  but  only  takes  care  of  these 
ambulatory  cases. 

Mr.  Elliott.  Did  you  ever  see  the  Denver  Y.  M.  C.  A.  detention 
colony? 

Dr.  Smith.     No,  sir. 

Mr.  Elliott.  It  was  on  a  little  farm  just  outside  of  the  city  of 
Denver.  They  had  a  farm  house  for  an  administrative  building  and 
the  patients  all  used  the  same  sort  of  tents.  They  were  very  cheaply 
constructed  and  they  claimed  to  us  that  they  had  very,  very  good 

results  from  that  place.    Then  over  at  the  Memorial  Home 

they  had  very  fine  buildings  that  cost  a  lot  of  money  and  they  were 
doing  very  well  by  their  patients  there,  but  I  believe  not  any  better 
than  they  were  at  the  cheaper  place,  and  we  came  to  the  conclusion 
on  that  trip  that  it  was  not  necessary  for  the  treatment  of  tubercu- 
losis to  build  a  big  fine  building. 

Dr.  Smith.  I  think  you  saw  different  phases  of  the  treatment. 
When  you  saw  the  tent  houses  you  saw  the  patients  who  were  ambula- 
tory and  when  you  saw  the  hospital  you  saw  patients  who  required 
hospital  treatment.  A  patient  who  this  week  is  fit  for  ambulatory 
treatment  may  next  week  require  bed  hospitalization. 

Mr.  Chindblom.  When  you  speak  of  hospitalization,  do  you  mean 
bed  treatment? 

Dr.  Smith.  Yes,  sir;  tuberculosis  runs  in  cycles,  subject  to  periods 
of  quiescence  and  to  periods  of  exacerbation. 

Mr.  Clark.     What? 

Dr.  Smith.  Subject  to  periods  of  quiescence  and  then  to  periods  of 
exacerbation  when  the  disease  makes  progress. 
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Mr.  Clark.  Doctor,  you  are  talking  to  a  lot  of  laymen  and  I  think 
it  would  be  better  for  you  to  explain  as  you  go  along  so  that  we  may 
better  understand. 

Dr.  Smith.  A  man  at  any  stage  of  this  disease  is  liable  to  have  periods 
of  fever  and  at  those  times  he  must  be  removed  to  a  bed.  Uniformly, 
all  hospitals,  such  as  Trudeau  Sanatorium,  and  hospitals  for  the  treat- 
ment of  tuberculosis,  have  infirmaries  for  that  treatment,  and  they 
are  equipped  for  that  treatment.  After  an  indefinite  rest  in  bed,  his 
disease  again  becomes  no  longer  active.  After  the  doctor  is  sure  that 
it  is  no  longer  active  he  can  gradually  be  restored  to  the  ambulatory 
stage  and  at  such  times  occupy  tent  houses.  He  may  take  some  edu- 
cational training,  but  he  must  be  watched  and  the  infirmary  must 
always  be  available  to  remove  him  to  quickly  if  the  disease  becomes 
active 

Mr.  Clark.  Doctor  Smith,  there  is  one  other  question  that  I  want 
to  ask  you.  You  refer  to  apparent  cures.  Will  you  explain  what  you 
mean  by  that? 

Dr.  Smith.  The  definition  for  apparent  cures  as  laid  down  by  the 
National  Tuberculosis  Association  is  a  lack  of  physical  signs,  absence 
of  physical  signs,  and  apparent  state  of  good  health  for  three  months. 

Dr.  Baldwin.  I  do  not  know  exactly  whether  Dr.  Smith  would 
agree  with  me  in  an  answer  to  that  question  or  not.  In  a  general  way 
that  is  true,  I  should  say,  the  definition — these  terms  have  been  sub- 
ject to  a  good  many  disputes  among  doctors  and  it  is  too  bad — 

Mr.  Chindblom.  There  is  no  chance  for  us  if  the  doctors  cannot 
agree. 

Mr.  Clark.    If  the  doctors  cannot  agree  we  are  lost. 

Dr.  Baldwin.  I  think,  in  a  general  way,  Maj.  Smith's  statement 
about  the  absence  of  symptoms  would  mean  more  than  the  absence 
of  physical  signs,  that  if  he  were  entirely  free  from  any  symptoms 
of  the  disease  that  he  might  be  classed  for  a  time,  by  using  the  term 
"apparently  cured." 

Mr.  CL.A.RK.     Doctor,  is  there  ever  such  a  thing  as  an  absolute  cure? 

Dr.  Baldwin.    Well,  I  have  been  cured  for  28  years. 

Dr.  Smith.    I  have  been  cured  for  14  years. 

Mr.  Clark.  Then,  at  what  time  can  you  tell  that  a  man  is  abso- 
lutely cured? 

Dr.  Baldwin.  We  have  termed  in  our  National  Association's 
nomenclature  that  a  man  is  called  a  cure;  that  is,  a  man  is  called  a 
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cure  or  an  apparent  cure  if  after  two  years'  living  under  normal  con- 
ditions of  his  life's  work,  and  living  a  normal  life;  that  is,  working 
and  lixing  in  places  in  his  old  home  under  conditions  and  business 
iuch  as  he  was  before  he  contracted  the  disease,  if  he  goes  two  years 
without  a  relapse  we  feel  justified  in  classing  him  as  a  cure.  He  may 
then  relapse,  even  then,  but 

Mr.  Clark  (interposing).     It  is  possible,  but  not  very  probable? 

Dr.  Baldwin.  If  he  goes  two  years,  in  the  majority  of  cases  we 
feel  pretty  safe. 

Mr.  Chindblom.  Let  me  ask  you  a  question.  Isn't  it  a  fact  that 
a  large  portion  of  the  population  at  some  time  or  other  in  the  course 
of  life  have  tuberculosis  in  a  lesser  or  greater  degree  and  they  by  natural 
methods  effect  their  own  cures? 

Dr.  Smith.    Yes,  sir;  that  is  undoubtedly  true. 

Mr.  Chindblom.  ^\'^len  a  man  at  some  period  takes  a  physical 
examination,  the  physician  sometimes  discovers  signs  of  a  previous 
tuberculous  condition  which  has  been  overcome  by  nature  itself? 

Dr.  Smith.    Yes,  sir. 

February  5,  1920 

STATEMENT  OF  DR.   E.   R.  BALDWIN^ — ^ReSUmed 

Dr.  Baldwin.  Mr.  Chairman  and  gentlemen,  I  have  been  requested 
to  come  down  here  in  the  interest  of  tuberculous  soldiers  and  service 
men  from  the  standpoint  of  not  only  a  tuberculosis  speciaUst,  but  I 
might  say  also  that  of  a  patient  myself,  and  also  as  interested  in  the 
management  of  an  institution  for  the  cure  of  tuberculosis. 

The  first  question  I  think  the  committee  will  be  interested  in  is  the 
need  for  this  hospital  construction  for  tuberculosis.  I  take  it  that  is 
the  main  question  you  wish  to  ask  me.  I  have  read  this  tentative 
draft  of  the  bill  and  the  features  on  which  it  is  based.  I  might  say 
briefly  that  practically  every  point  I  see  here  is  very  well  taken,  and 
the  only  comments  I  can  make  is  that  I  fear  it  will  be  very  inadequate. 
The  program  is  inadequate  at  the  best.  The  known  cases  of  tubercu- 
losis given  on  page  42  are  30,638.  Then,  there  is  an  estimate  of  what 
win  in  all  probability  happen  in  the  next  40  or  50  years.  Experience  has 
shown  that  of  men  who  die  between  the  ages  of  20  and  40  in  the  aver- 
age population,  about  one-third  of  the  deaths  are  due  to  tuberculosis. 
The  data  which   are  given   here   states  the   low  percentage   of  1  to  7 
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deaths  for  all  ages,  male  and  female,  which  is  hardly  a  fair  estimate 
of  the  number  of  cases  of  tuberculosis  that  will  lake  place.  (Jrantcd, 
however,  that  an  ex-service  man  is  more  vigorous  than  the  average 
man  when  he  was  discharged  from  the  Army  a  well  man,  we  have  per- 
haps a  selected  class  of  men  to  which  a  certain  amount  of  allowance 
should  be  made  for  their  good  promise  of  health  and  expectation  of 
life,  as  a  life-insurance  man  would  say.  So  far  as  tuberculosis  is  con- 
cerned the  question  may  be  asked  as  to  whether  this  class  of  men  dis- 
charged from  the  Army  is  as  likely  to  develop  tuberculosis  as  is  an 
average  population  of  men  of  the  same  ages.  In  my  judgment  that 
is  a  very  ditTicult  thing  to  determine.  The  vicissitudes  of  life  have 
so  much  to  do  with  the  development  of  tuberculosis  in  individual  cases 
that  even  the  strongest  constitution  may  break  down.  The  weaker 
man  who  has  been  refused  service  in  the  Army  may  outlive  him  be- 
cause of  the  fact  that  he  takes  better  care  of  his  health.  The  ex-serv- 
ice man  is  not  noted  as  a  rule  for  great  care  of  his  health.  I  may 
remark  that  in  the  experience  of  the  Civil  War  and  the  Spanish-Ameri- 
can War,  tuberculosis  has  followed  after  years  and  has  affected  many 
veterans,  but  we  must  admit  that  the  service  men  discharged 
from  the  recent  war  have  a  much  better  start.     .     .     . 

Mr.  Smith.  In  asking  for  pensions  for  different  soldiers  on  account 
of  disability  and  disease  acquired  in  after  life,  the  department  down 
here  requires  him  to  prove  that  it  was  contracted  in  the  Army  during 
his  service.  Now,  I  understand  from  your  statement  that  it  is  your 
idea,  and  I  do  not  disagree  with  you,  that  should  one  of  these  service 
men  contract  tuberculosis  in  after  life,  he  still  should  be  taken  care  of 
by  the  Government.  I  will  ask  you,  if  that  is  true,  should  not  the 
same  rule  apply  in  case  he  should  contract  any  other  malignant  dis- 
ease or  become  disabled  by  the  loss  of  an  arm  or  limb — should  he  not 
also  receive  the  care  of  the  Government? 

Dr.  Baldwin.  The  logic  of  such  a  statement  would  be  unanswer- 
able. 

Mr.  Smith.  It  is  called  up  by  the  fact  that  Civil  War  veterans  have 
proved  they  contracted  it  in  the  Army. 

Mr.  Chindblom.  The  original  law  on  which  this  is  based  requires 
that.  This  is  aside  from  the  main  question,  but  later  provision  was 
established  to  take  care  of  that. 

Dr.  Baldwin.  The  answer  to  that  general  question  is  the  tracing 
back  of  the  origin  of  tuberculosis  to  the  service.  Then  it  would  have 
to  take  care  of  those  who  contracted  tuberculosis  in  the  Army. 
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Mr.  Chindblom.  Let  me  suggest  that  the  present  war-risk  insur- 
ance law,  I  should  say,  also  assumes  the  disability  or  illness  to  have 
been  acquired  in  the  service. 

Mr.  Smith.  There  is  a  new  rule  which  does  not  apply  in  the  Civil 
War  veteran  cases,  because  in  the  new  war-risk  insurance  there  is  a 
hard  and  fast  rule  that  a  man  is  absolutely  well  when  he  goes  in  the 
Army  but  had  a  prima  facie  case  in  the  Civil  War  Army. 

Dr.  Baldwin.  My  reference  to  Ci\il  War  veterans  was  perhaps 
misleading. 

Mr.  Smith.  What  I  want  to  know  is,  is  your  thought  that  we  should 
establish  hospital  facilities  to  take  care  of  aU  service  men  whether  their 
disabihties  were  acquired  in  the  service  or  afterwards? 

Dr.  Baldwin.  My  own  idea  of  that  is  gathered  from  discussion  with 
various  Army  officers  and  officials  of  the  War  Risk  Bureau. 

Mr.  Smith.    And  they  think  it  should  be? 

Dr.  Baldwin.  They  have  taken  the  ground  that  it  is  so  easy  to 
prove  and  so  difficult  to  disprove  that  a  man  got  some  injury  or  dis- 
ability during  his  service  which  might  add  to  his  disabiHty  five  years 
later.  As  to  tuberculosis,  it  would  be  very  difficult  to  establish  the 
fact  that  a  man  did  not  get  some  injury  in  service,  which  in  the  case 
of  arrested  tuberculosis  might  come  back  ten  years  later  and  on  the 
presumption  that  the  service  man  wiU  be  given  the  benefit  of  any  doubt 
as  to  the  origin  of  his  disease  it  seems  to  me  that  the  estimate  of  future 
cases  of  46,000  during  the  next  40  years  probably  is  not  sufficiently 
large,  but  it  certainly  is  a  safe  one  from  my  standpoint. 

Mr.  Andrews.  May  I  offer  a  suggestion  occurring  to  my  mind  as 
the  doctor  broached  this  question?  I  can  see  that  there  will  be  a  great 
many  tuberculosis  patients  in  the  future  and  hospital  facilities  will 
be  needed  for  the  entire  country,  but  whether  that  is  true  or  not,  will 
it  not  be  true  that  the  Government  will  be  obliged  in  future  years  to 
furnish  facilities  for  any  of  these  disabled  soldiers,  whatever  their 
disabilities  may  be,  who  are  in  unfortunate  financial  condition  and 
unable  to  care  for  themselves?  Now,  there  is  a  margin  it  seems  to 
me  in  that  line  that  might  take  into  account  as  a  portion  of  the  facili- 
ties that  will  develop  but  that  might  be  provided  for  by  the  reduc- 
tion in  the  demand  in  the  years  before  we  reach  that  point  when  the 
age  of  these  men  will  demand  care  similar  to  that  now  furnished  in 
the  homes  for  soldiers.  I  just  offer  that  as  a  suggestion  that  might 
be  carried  out.     I  think  the  gentleman  from  Michigan  had  certain 
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phases  of  this  in  N-ic\v  in  relation  to  the  Civil  War.  Now  it  will  not 
be  easy  to  prove  where  the  disability  originated. 

Mr.  Smith.  I  am  in  favor  of  taking  care  of  the  disabled  and  needy 
soldier.     I  am  in  favor  of  looking  after  them  in  the  hour  of  need. 

The  Chairman.  Of  course  that  is  a  point  of  the  compensation 
policy  of  the  Government.  After  a  lapse  of  25  or  30  years  they  ex- 
tended compensation  to  soldiers  without  regard  to  the  service  origin 
of  their  present  disability.  That  was  done  in  the  case  of  Civil  War 
soldiers  and  is  pending  in  the  case  of  the  Spanish-American  War  soldiers 
to-day. 

Dr.  Baldwin.     That  was  the  basis  of  my  estimate. 

Mr.  Chindblom.  I  note  in  House  Document  Xo.  481,  on  page  17, 
in  fact  one  of  the  oi!icers  called  my  attention  to  it,  there  is  a  paragraph 
relating  to  the  need  of  medical  care  for  those  who  carry  life  insurance 
policies  issued  by  the  Government.  Is  it  your  purpose  to  discuss 
that  feature  at  all.  doctor? 

Dr.  Baldwin.  On  that  feature  I  would  be  very  glad  to  answer  any 
question  I  might  be  able  to. 

Mr.  Chindblom.  I  presume  it  is  a  question  of  policy  as  to  how 
far  the  Government  should  go  in  protecting  itself  in  payment  of  the 
amount  due  on  policies? 

Dr.  Baldwin.  I  think  it  is  absolutely  sound  business.  The  great 
State  insurance  policy  of  the  German  Empire  was  to  prolong  the  work- 
ing power  of  their  men.  It  was  an  economic  measure  and  by  sub- 
sidizing their  insurance  companies  they  proved  they  could  prolong 
that  working  power  of  their  men  to  a  certain  extent. 

Mr.  Chindblom.  That  would  require  periodical  examination  of  the 
policyholders,  would  it  not?    How  frequently? 

Dr.  Baldwin.     Once  a  year. 

Mr.  Chindblom.  Are  there  any  policies  written  with  this  com- 
pensation feature  requiring  periodical  examination? 

Dr.  Baldwin.  I  am  not  aware  of  any  companies  in  this  country 
that  issue  policies  of  that  kind,  with  the  exception  of  sick  benefit 
organizations  and  fraternal  orders.  Some  large  corporations  like 
the  Metropolitan  Life  Insurance  Co.  have  features  which  approximate 
that  in  effect,  that  periodically  their  employees  shall  be  subject  to 
examination  if  they  carrj'  a  policy. 

Mr.  Chindblom.  I  note  this  statement  on  page  17:  "Large  Hfe 
insurance  companies  have  for  sometime  recognized  this  fact  and  are 
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endeavoring  to  have  their  policyholders  kept  under  medical  super- 
vision and  examined  by  the  company's  physician  at  least  once  a  year, 
without  regard  to  whether  or  not  they  are  sick."  I  was  wondering 
if  there  was  anything  of  that  sort  in  operation. 

Dr.  Baldwin.  I  think  you  are  famiUar  with  the  Life  Extension 
Institute  plan,  are  you  not?  This  is  a  proposition  largely  financed 
by  a  group  of  the  large  insurance  companies.  Prof.  Irving  Fisher, 
whom  perhaps  you  all  know  of,  advanced  this  idea  of  examination 
periodically  as  being  of  benefit  to  the  companies  by  prolonging  their 
policyholders'  lives;  informing  them  early  in  the  game  whether  they 
were  in  danger  and  have  them  take  the  necessary  steps  to  protect 
themselves. 

Mr.  Chindblom.  Prof.  Fisher  is  interested  in  stabilizing  American 
life  as  well  as  American  dollars. 

Dr.  Baldwin.  In  my  judgment  the  figures  which  are  presented 
here  and  given  in  tabulated  form  on  the  last  page  are  the  best  method 
of  showing  the  gradual  increase  in  the  number  of  cases  up  to  a  certain 
age  and  their  adding  to  gradually  until  the  entire  tuberculosis  popula- 
tion should  be  reached.  I  am  not  able  to  criticize  or  suggest  anything 
but  I  believe  this  is  sound  and  based  largely  on  the  Prudential  Life 
Insurance  Co.'s  figures  of  their  experience  with  life  at  different  ages. 

The  Chairman.     That  is  supposed  to  be  very  accurate? 

Dr.  Baldwin.  I  believe  it  is  because  the  Prudential  Life  Co.'s  figures 
relate  to  the  average  population.  The  next  point  I  would  like  to  touch 
on  is  the  question  of  hospital  and  sanatorium  features.  Is  it  desirable 
that  the  Government  should  build  or  subsidize  institutions  for  the 
treatment  of  ex-service  beneficiaries?  Emphatically  yes.  First  be- 
cause tuberculosis  is  a  peculiarly  insidious  and  also  an  infectious  dis- 
ease and  for  treatment  to  accomplish  any  valuable  results,  involves 
skill  and  intelligence,  instruction  and  constant  supervision  to  get  the 
best  results.  Then  a  large  number  of  these  men  are  invariably  advanced 
cases  when  discovered  and  will  become  bedridden  invalids  in  the  course 
of  time.  Provision  at  the  present  time  is  so  limited  and  the  attitude 
of  public  and  private  agencies  to  relieve  tuberculosis  with  whatever 
help  they  may  be  able  to  give  is  so  grossly  inadequate  that  there  is 
not  any  place  to-day  for  any  large  number  of  the  service  men  and  the 
consequence  is  that  the  hospital  and  sanatorium  treatment  of  these 
beneficiaries  of  the  Government  seems  almost  an  absolute  necessity. 
If  there  is  any  argument  for  the  treatment  of  the  insane  ser\'ice  men, 
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there  is  also  an  actual  argument  for  the  treatment  of  the  tuberculous 
service  men.  The  more  facilities  there  arc  for  the  tuberculous  service 
men,  for  early  diagnosis,  for  humane  and  proper  care,  the  greater 
will  be  the  reward  of  the  country  in  recoveries  and  prolongeti  life  and 
activity  and  it  will  more  than  bring  back  what  is  spent. 

Another  thing,  Mr.  Chairman,  is  that  the  advanced  tuberculous 
patient  who  is  unable  to  work  much,  if  at  all,  is  to-day  a  leper  and 
is  treated  like  a  leper  in  a  great  many  communities.  If  he  has  no 
home  he  is  kicked  about,  and  some  of  the  municipal  authorities  treat 
him  like  a  pauper,  and  I  take  it  that  the  ex-service  man  and  bene- 
ficiary of  the  Government  is  not  going  to  be  treated  like  a  pauper. 
The  public  will  not  consent  to  it,  and  there  will  be  not  only  a  demand 
but  a  compulsion  on  the  part  of  the  United  States  Government  to  do 
something  more  than  the  average  county  supervisor  or  poor  master 
will  do.  In  some  instances  it  is  necessary  to  treat  advanced  cases 
in  their  homes,  and  these  advanced  cases  are  a  menace  to  their  families 
and  to  those  surrounding  them.  The  logical  and  proper  thing  to  do 
is  to  put  them  in  places  where  they  cannot  do  any  harm.  This  should 
be  done  with  consideration;  they  should  not  be  treated  like  lepers 
but  should  be  given  good  care,  good  rooms,  good  food,  proper  nursing, 
and  above  all,  intelligent  medical  supervision. 

Now,  what  are  the  facilities  to-day?  I  have  been  over  the  estimate 
here  of  the  civdiian  institutions  you  have  before  you  in  this  report 
here,  and  the  number  of  public  health  institutions  which  is  given  here 
on  page  2  is  2,400  beds  in  Government  owned  or  leased  institutions. 
Now,  these,  I  presume,  are  mostly  beds  for  advanced  cases  and  do 
not  contemplate  treatment  of  the  favorable  tuberculosis  patients. 

Mr.  Chindblom.     WTiat  is  it  you  are  gi\ing  us  now,  available  beds? 

Dr.  Baldwin.     Available  beds  leased  by  the   Government. 

Mr.  Chindblom.     Are  you  taking  your  figures  from  page  2? 

Dr.  Baldwin.  Yes,  sir.  There  the  estimate  is  given  that  10.000 
beds  will  be  needed.  As  I  stated  in  the  beginning,  there  is  a  very 
large  number  of  ex-service  men  to  be  treated.  To  begin  with  10,000 
beds  are  needed,  and  the  question  is.  How  many  of  these  beds  can  be 
found  among  the  present  civilian  institutions?  There  has  been  an 
attempt  on  the  part  of  the  Public  Health  Service  to  find  as  many  beds 
as  possible  for  immediate  use.  I  made  a  study  of  the  number  of 
institutions  and  the  character  of  them  from  the  records  given  to  me 
from    the    statistics    contained    in    this    report    here,    and    in    many 
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instances  have  personal  knowledge  of  the  institutions  and  their  char- 
acter, and  while  there  are  estimated  to  be  something  like  3,200  beds 
among  the  ci\-iHan  institutions  offered  for  Government  purposes,  it 
is  e\ident  that  in  the  majority  of  these  offers  they  simply  shut  out 
that  number  of  civilians.  They  are  full  all  the  time  and  have  a  long 
waiting  Hst  aU  the  time.  I  know,  from  your  remarks  yesterday,  that 
you  are  all  somewhat  familiar  with  these  conditions. 

Mr.  Chindblom.  The  bureau  estimates  that  there  are  about  3,200 
beds  now  available  in  institutions? 

Dr.  Baldwin.  There  have  been  more  than  that  offered  in  boarding 
houses  and  places  that  are  not  institutions  as  such,  simply  nursing 
homes  or  boarding  houses  simply  offering  housing  accommodations, 
places  without  any  special  control.  In  Colorado  and  other  places 
there  are  many  hundreds  of  service  men  who  are  not  in  any  institu- 
tion; simply  went  there  on  their  own  initiative,  getting  no  particular 
treatment  or  care. 

Mr.  Chindblom.     Where  are  these  3,200  beds  which  you  refer  to? 

Dr.  Baldwin.  They  are  scattered  throughout  the  country.  As 
stated,  there  are  2,500  beds  offered  up  to  September.  Dr.  Smith,  who 
has  been  in  charge  of  the  New  York  section.  District  2  of  the  Public 
Health  Service,  tells  me  the  majority  of  the  beds  offered  since  that 
report  have  been  from  small  boarding  houses. 

Mr.  Chindblom.  Do  you  know  of  any  institutions  that  have  here- 
tofore been  used  for  the  treatment  of  alcoholism  that  are  now  avail- 
able for  the  Public  Health  Service? 

Dr.  Baldwin.     I  really  do  not;  that  is  out  of  my  field. 

Mr.  Chindblom.  I  mean  as  available  for  the  use  of  the  Public 
Health  Service.  I  think  there  are  such  institutions  which  are  no 
longer  being  used  for  their  original  purpose.  Might  not  such  institu- 
tions be  considered  or  offered  for  this  purpose? 

Dr.  Baldwin.     I  have  not  heard  of  any  such  offers. 

Dr.  Stimpson.  Dwight,  111.,  has  been  offered  to  the  service  for  lease, 
and  I  have  a  description  of  the  property  and  a  report  from  Dr.  Smith, 
who  reviewed  the  inspection  report. 

Dr.  Smith.  None  of  these  institutions  is  adapted  to  the  care  of 
the  tuberculous  in  any  way.  Inebriates  do  not  constantly  need  fresh 
air;  they  need  supervision,  very  close  confinement  at  times,  and  pos- 
sibly care  similar  to  the  care  of  the  insane.  The  institutions  are  all 
small,  and  the  provisions  are  such  as  those  provided  usually  for  charity 
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cases;  the  locations  are  almost  never  suitable  for  the  care  of  tubercu- 
losis patients.  The  number  of  beds  is  negligible,  because  they  are 
almost  always  adjacent  to  some  existing  institution. 

Mr.  Chindblom.  Would  they  be  suitable  for  the  care  of  any  other 
class  of  patients? 

Dr.  Smith.  They  might  possibly  be  suitable  for  the  care  of  psycho- 
neurotics. 

Mr.  Chindblom.  There  have  been  a  number  of  institutions  in  the 
country  that  have  been  devoted  to  that  work,  and  my  understanding 
is  that  they  are  going  out  of  business,  or  at  least  arc  reported  to  be 
going  out  of  business. 

Dr.  B.\LDWL\.  I  feel,  as  far  as  that  is  concerned,  that  it  is  a  mere 
drop  in  the  bucket  but  might  be  used  in  the  communities  in  which 
they  exist  for  the  treatment  of  tuberculosis  if  they  can  be  altered  for 
that  purpose.  They  are  certainly  needed.  The  State  of  New  York 
alone  has  about  50,000  tuberculous  people  not  being  cared  for,  and 
largely  because  of  no  proper  accommodations. 

Mr.  Andrews.  Does  this  estimate  of  10,000  beds  consist  entirely 
of  the  immediate  needs. 

Dr.  Baldwin.  Yes,  sir;  the  immediate  needs  are  only  half  cared 
for. 

Mr.  Tague.  In  the  building  of  an  institution,  how  large  an  institu- 
tion should  be  in  any  one  community? 

Dr.  Baldwin.  This  is  a  matter  of  administrative  policy  but  in  my 
judgment  it  will  be  modified  by  the  vocational  treatment  question.  I 
second  everj-thing  that  Dr.  Coop  said  yesterday  and  think  this  is  the 
greatest  opportunity  to  do  more  for  tuberculosis  than  this  countr\'  has 
ever  done  and  to  help  these  people.  If  he  gets  well  but  is  not  physically 
strong  and  cannot  get  a  job,  here  is  an  opportunity  where  the  institu- 
tion can  be  made  of  help  to  fit  the  vocational  needs  of  a  neighborhood, 
especially  where  the  large  centers  exist  like  Philadelphia,  Cleveland, 
Cincinnati,  Chicago,  St.  Louis;  but  suppose  in  that  immediate  neighbor- 
hood vocational  treatment  can  be  concentrated  to  meet  the  needs  of  that 
particular  field.  Possibly  an  institution  of  as  many  as  500  beds  would  be 
a  desirable  thing.  In  another  place  an  institution  of  150  beds  would 
probably  meet  the  requirements.  That  is  an  administrative  policy  but 
in  my  judgment  it  should  be  handled  in  connection  with  vocational 
training.  We  have  a  lot  of  tuberculosis  WTecks  that  have  nexer  been 
salvaged.  There  are  plenty  of  men  capable  of  doing  half  a  day's  work, 
intelligent  men,  but  there  is  nothing  ready  for  them  to  do  at  present. 
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Mr.  Taglfe.  In  what  part  of  the  United  States  are  climatic  condi- 
tions most  suitable  for  these  hospitals  for  the  treatment  of  tuberculosis? 

Dr.  Baldwin.  That  question  is  a  very  difficult  one  to  answer.  I 
believe  there  is  something  in  climatic  conditions  but  so  far  as  treatment 
is  concerned  I  believe  it  matters  ver}^  little,  pro\-ided  you  have  salu- 
brious air,  freedom  from  smoke  and  dust  and  protection  from  strong 
winds.  If  a  man  has  an  arrested  case  of  tuberculosis,  by  all  means,  if 
he  can  get  occupation  in  a  favorable  climate,  like  the  Southwest  or  the 
mountains,  he  should  go  there. 

Mr.  Smith.     Does  altitude  make  any  difference? 

Dr.  Baldwin.  It  makes  a  difference  in  the  coolness  of  the  nights 
and  has  a  certain  physiological  value.  Vigorous  races  frequently  come 
from  mountain  regions,  but  as  Maj.  Smith  stated,  pro\ided  they  have 
proper  supervision,  one  climate  does  as  well  as  another.  Institutions 
operated  for  30  to  40  years  have  shown  as  many  recoveries  in  bad  cli- 
mate as  in  good  climate.  Even  in  Pittsburgh,  one  of  the  small  institu- 
tions produces  cures  right  in  the  midst  of  smoke  and  dust,  but  it  is  not 
a  pleasant  place  to  take  the  cure. 

Mr.  Smith.  A  good  many  of  the  institutions  are  making  a  hard 
drive  and  spending  a  great  many  milKon  dollars  in  the  fight  against 
the  white  plague  and  a  good  many  philanthropic  men  have  contributed 
a  large  amount  of  money.  Do  you  think  the  Govenunent  is  behind  in 
trying  to  stamp  out  tuberculosis? 

Dr.  Baldwin.     The  Government  has  had  absolutely  no  facilities. 

Mr.  Smith.  Are  some  of  these  institutions  more  advanced  than 
others? 

Dr.  Baldwin.    Very  much. 

Mr.  Smith.     In  Michigan  they  are  making  a  fight  against  it. 

Dr.  Baldwin.     They  are  making  great  progress  there. 

Mr.  Chindblom.     Also  in  Illinois. 

Dr.  Baldwin.  Yes,  also  in  Illinois.  This,  gentlemen,  is  another 
wedge  for  recognition  in  the  Govenmient  for  health  purposes  of  hos- 
pitals for  a  certain  number  of  men.  To  start  with  we  must  have  enthu- 
siasm and  knowledge  and  the  only  way  to  do  it  is  to  start  with  the 
soldier  problem.  You  have  the  people  behind  you;  they  want  the 
soldier  taken  care  of. 

Mr.  Smith.  What  percentage  of  persons  afi'ected  with  tuberculosis 
is  curable? 
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Dr.  TIaldwin'.  Tliat  is  ;i  very  hard  qiR'stion  to  answer.  Kxpfriencc 
in  the  past  has  shown  that  al)out  50  per  cent  of  the  patients,  as  they 
come,  can  be  put  back  in  good  health. 

Mr.  Andrews.  Just  at  that  point  might  I  suggest  that  wc  could 
perhaps  expedite  matters  and  economize  also,  if  cooperation  could 
be  developed  on  the  part  of  the  States  and  the  Federal  Government 
in  relieving  this  condition,  such  as  we  have  done  with  the  soldiers 
of  the  Civil  War.  Each  State  go  a  certain  distance  and  then  the  Federal 
Government  go  still  further  but  the  two  cooperating  might  economize 
somewhat.  I  wondered  whether  anything  had  been  developed  along 
that  line  to  show  the  possibility  of  cooperation. 

Dr.  B.^LDWIN.  In  answer  to  that  I  have  no  facts  to  ofTcr,  except  an 
ofTer  on  the  part  of  the  State  Sanatorium  of  Missouri  of  beds  they  will 
set  aside  for  soldiers  and  in  that  list  of  the  entire  number  of  States  where 
there  are  beds  ofTered  there  were  389  beds  offered  up  to  September. 

Mr.  Chindblom.     What  States  are  ofTering  them? 

Dr.  Baldwin.     I  will  try  to  give  you  that. 

Mr.  Smith.     Can  we  not  have  that  for  the  record? 

Mr.  Elliott.     You  say  they  have  a  waiting  Hst  now? 

Dr.  Baldwin.  That  is  the  statement  I  made  prcxiously.  The 
superintendents  of  these  institutions  which  have  ofifered  beds  have 
not  stated  they  have  a  waiting  hst  but  simply  that  they  would  take 
so  many  men  but  it  is  understood  that  a  man  would  have  to  wait  for 
admission  anj^where  from  a  week  to  three  months.  The  States  ofTering 
beds  are  New  Hampshire,  Vermont,  Rhode  Island,  Connecticut,  Penn- 
sylvania (?),  Marj'land,  West  Virginia,  Indiana  (15),  Michigan  (20), 
Wisconsin  (65).  That  is  all.  These  are  the  only  State  institutions 
thus  far  that  have  offered  any  beds  to  the  National  Government  for 
this  purpose  so  far  as  this  record  shows. 

(Note.— The  number  of  available  beds  varies  from  week  to  week.) 

Mr.  Chindblom.  I  presume  these  offers  are  based  on  faciUties  avail- 
able by  these  various  States? 

Dr.  Baldwin.  Yes,  sir;  these  facihties  are  all  available;  the  total  is 
389  beds.  The  idea  or  advisability  of  making  some  sort  of  a  partner- 
ship between  the  State  Government  Commissions  on  Tuberculosis  and 
the  Public  Health  Service  has  been  considered.  I  know,  by  officials  of 
the  PubHc  Health  Service  but  the  difficulties  are  considerable;  there  are 
legal  obstacles  and  the  attitudes  of  the  States  have  not  been  particularly 
liberal. 
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Mr.  Andrews.  You  speak  of  legal  obstacles.  What  legal  compli- 
cations could  arise  in  a  case  like  this:  Suppose  a  State  institution  had 
50  beds  and  the  Federal  Government  paid  the  expense  for  the  care  of 
the  patients  occupying  those  beds? 

Dr.  Baldwin.  There  would  be  nothing  there,  the  only  point  is  that 
none  of  these  institutions  has  any  extra  beds  for  the  care  of  soldiers. 

Mr.  Andrews.  I  have  observed  in  this  business  that  there  is  a 
feehng  that  the  Federal  Government  should  do  everything  and  the 
State  nothing  and  I  would  like  to  break  down  that  feeling  and  make  use 
of  the  maximum  resources  at  command. 

Dr.  Baldwin.  The  great  problem  of  this,  so  far  as  a  partnership 
between  the  State  and  the  Federal  Government  is  concerned,  is,  as  I 
see  it,  the  total  inadequacy  of  this  matter.  The  Canadian  experience 
was  that  they  found  they  had  quite  a  big  problem  on  their  hands,  and 
they  had  to  get  after  it  at  once  and  make  a  big  appropriation. 

Dr.  Stimpson.  On  page  15,  in  the  second  and  third  paragraphs,  we 
considered  the  methods  that  might  be  available.  It  is  suggested  that 
the  Government  build  wards  for  the  care  of  these  patients  in  connection 
with  State  institutions  for  tuberculosis.  Now,  this  is  just  a  suggestion. 
Personally  I  do  not  beheve  that  it  is  going  to  be  practicable.  State 
institutions  are  mixed  institutions,  for  women  and  children  as  well  as 
men.  Now,  these  are  young  men,  and  if  they  are  put  with  women  and 
children  it  is  hard  to  manage  them.  They  are  young  men  and  do  not 
want  to  obey  the  rules;  do  not  want  to  do  this,  or  to  do  that,  which  is 
essential  for  their  cure. 

Mr.  Andrews.  They  do  not  want  to  do,  and  are  not  willing  to  do, 
things  essential  to  their  cure? 

Dr.  Stimpson.  I  do  not  mean  they  are  not  willing,  but  it  is  hard  to 
get  them  to  do  so. 

Mr.  Andrews.    If  they  are  not  willing,  how  far  should  we  go? 

Dr.  Stimpson.  They  are  all  wilUng  when  they  first  go  in.  Another 
thing,  the  law  fixes  the  rate  which  a  State  may  charge. 

Mr.  Andrews.    Laws  are  sometimes  amended. 

Dr.  Stimpson.  Virginia  fijted  a  rate  of  $5  per  week,  while  the  actual 
cost  of  one  of  our  patients  to-day  is  $14.97  per  week  at  that  particular 
institution. 

Mr.  Andrews.  Does  that  mean  it  costs  the  United  States  more  to 
do  business  than  anyone  else? 
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Dr.  Stimpson.  No;  I  do  not  think  so.  Also  it  is  not  satisfactory  to 
have  a  ward  owned  by  the  Government  just  attached  to  an  institution 
where  we  have  no  control.  There  might  be  complaints  about  the  food, 
nursing,  and  other  things  connected  with  the  hospital,  which  we  would 
be  powerless  to  help,  and  the  only  thing  we  could  do  would  be  to  take 
the  patients  away,  and  then  it  would  be  under  the  State  management. 

Dr.  B.vLDWiN.  The  present  civil  institution  is  not  only  inadequate 
in  accommodations,  but  all  of  Dr.  Stimpson's  remarks  are  very  well 
taken  as  to  their  management.  They  are  many  times  managed  very 
unevenly.     In  some  States  poUtical  control  has  made  serious  difficulties. 

Mr.  Antjrews.  My  investigations  with  committees  have  shown  that 
it  has  cost  nearly  double  in  the  hospitals  under  the  Government  to 
do  the  things  that  are  done  imder  the  States.  Right  there  is  a  point  we 
will  have  to  do  some  hammering  on;  right  there  is  a  point  where  econ- 
omy must  be  insisted  upon. 

Dr.  Baldwin.  That  is  an  important  consideration.  On  the  other 
hand,  these  institutions  are  not  managed  very  liberally  in  the  matter 
of  cost.  They  make  the  patients  do  a  great  deal  of  the  work — make 
beds,  polish  floors,  and  do  all  kinds  of  cleaning  work. 

Mr.  Smith.  There  is  a  public  hospital,  St.  Elizabeth;  have  you  been 
there? 

Dr.  Baldwtn.     Xo,  sir. 

The  Ch.\irman.     He  is  speaking  of  a  Government  hospital. 

Dr.  Baldwin.  The  tuberculosis  patient  who  is  allowed  compensa- 
tion by  the  Government  is  in  a  diflferent  category  from  the  man  who 
goes  to  a  State  institution  without  any  money.  He  is  more  independ- 
ent. A  State  institution,  if  built  up  and  aided  by  Government  appro- 
priation, in  my  judgment,  should  be  managed  by  the  Government  if 
that  can  be  found  feasible.  I  fully  indorse  what  Dr.  Stimpson  says, 
that  the  difficulties  of  having  them  under  civil  management  would 
be  almost  insuperable.  The  matter  at  this  particular  time  of  making 
more  accommodations  for  tuberculosis  people  is  so  great  and  the  impor- 
tance of  establishing  proper  and  better  standards  of  treatment  and  get- 
ting better  results  from  treatment  is  a  thing  which  expresses  itself 
self  evidently,  and  we  are  not  getting  the  results  from  our  State  insti- 
tutions that  we  should  get.  We  need  standardization  and  better  treat- 
ment to  set  before  these  people,  better  medical  care,  better  nurses,  and 
vocational  training. 
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Mr.  Smith.     Tuberculosis  is  both  hereditary  and  contagious,  is  it  not? 

Dr.  Baldwin.  We  do  not  at  present  use  either  of  those  terms.  In 
the  first  place,  tuberculosis  is  not  hereditary  in  a  sense.  It  makes 
■>-er>-  little  difference  to  a  child  whether  he  gets  tuberculosis  before  he  is 
born,  or  from  his  mother's  sputum  after  birth,  or  from  surrounding 
conditions  in  his  home. 

Mr.  Smith.  I  asked  that  for  the  purpose  of  making  another  inquiry; 
that  is  whether  you  think  it  can  be  stamped  out. 

Dr.  BALD^\^N.     I  think  it  is  being  gradually  reduced. 

Mr.  Smith.    And  ultimately  can  be  stamped  out? 

Dr.  B.-VLDWIN.     Yes,  sir. 

Mr.  Smith.     And  I  understand  from  you  that  It  is  not  hereditary? 

Dr.  Baldwin.    No,  sir;  it  is  not 

Mr.  Smith.  If  tuberculosis  is  not  hereditary-,  what  is  the  purpose 
of  insurance  companies  inquiring  so  specifically  whether  any  of  your 
ancestors  ever  had  tuberculosis? 

Dr.  B.\LDWTN.  Those  insurance  papers  were  found  to  be  sound  in 
practice,  although  unsound  in  theor\'  and  in  reason.  You  asked  if  it 
could  be  stamped  out.  It  is  perfectly  logical  to  expect  a  miUenium  of 
that  kind,  but  not  in  our  generation. 

^Ir.  Cl.\rk.  Are  there  any  particular  ages  in  life  when  people  are 
more  disposed  to  contract  tuberculosis  than  at  other  ages? 

Dr.  B.^LDWTN.     By  contracting  you  mean  developing? 

Mr.  Clark.    Yes,  sir. 

Dr.  Baldwtn.  Yes,  sir;  between  the  ages  of  16  and  30,  the  ages  of 
greatest  stress  in  hfe;  the  mentally  active  age  of  young  men  when  they 
are  undertaking  business  success;  the  athletic  age,  the  age  of  ado- 
lescence, aU  come  under  that  period.  These  are  the  periods  of  greatest 
stress. 

Mr.  Clark.  WTiat  would  you  say  of  the  probabihty  of  the  develop- 
ment of  the  disease  after  50  years  of  age? 

Dr.  Baldwtn.  No,  in  the  great  majority  of  cases.  These  Hfe  tables 
which  you  will  find  mentioned  here  show  that  after  the  age  of  45  there 
are  not  many  new  cases.  There  are  several  reasons  for  this;  the  first  is 
that  the  individual  who  has  survived  until  40  or  45  years  of  age  has 
already  overcome  a  good  many  opportunities  for  the  development  of 
tuberculosis.  If  he  has  achieved  a  competency  he  has  more  leisure  and 
if  he  has  not  and  is  just  drifting  along,  he  has  become  adjusted  to  his 
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condition  and  if  he  has  not  developed  it  at  45  he  is  likely  to  live  until 
60.  If  he  does  develop  it  at  the  age  of  45  or  50  the  chances  arc  that 
inquiry  will  show  that  hv  has  recovered  from  it  in  early  life.  In  the 
consideration  of  this  problem  of  the  ex-serxicc  men,  the  men  who  develop 
tuberculosis  in  middle  life  are  the  men  who  have  had  it  when  young  but 
did  not  come  under  observation.  There  arc  instances  of  tuberculosis 
at  60  or  70  years  of  age  but  they  arc  comparatively  few. 

Mr.  Mansfield.  How  long  may  the  germ  repose  in  the  human 
system  before  it  develops. 

Dr.  R.\i.D\viN.  That  is  hard  to  say.  A  good  many  years  may  elapse 
between  the  recognition  of  the  infection  and  the  final  development. 
If  a  young  man  gets  a  hemorrhage,  say  at  the  age  of  15  or  16  years,  and 
is  immediately  taken  out  of  school  and  sent  out  west  or  to  the  moun- 
tains and  gets  well,  he  may  years  afterwards  develop  tuberculosis. 

Mr.  Grlffin.  Is  not  a  hemorrhage  due  in  the  first  instance  to  tuber- 
culosis? 

Dr.  Baldwin.  Yes,  sir;  and  50  years  later  that  man  may  develop 
another  case  of  tuberculosis.  I  have  at  the  present  time  under  treat- 
ment a  woman  75  years  of  age  and  her  first  hemorrhage  was  when  she 
was  16  years  old,  and  she  suffered  a  relapse  from  influenza  four  or  five 
years  ago. 

Mr.  Griffin.     That  was  independent  of  any  new  infection? 

Dr.  Baldwtn.     Yes,  sir. 

Mr.  Griffin.  So  that  in  your  opinion  the  germ  may  lie  dormant  for 
many  years? 

Dr.  Baldwin.  Yes,  sir.  If  we  should  be  unfortunate  enough  to 
have  great  stress  put  upon  us  we  might  have  a  relapse. 

Mr.  Smith.     What  is  the  most  common  way  of  getting  it. 

Dr.  Baldwin.  Generally  from  bronchial  affections  or  from  stresses 
in  the  home. 

Mr.  Smith.    Not  from  a  cold? 

Dr.  Baldwin.     A  cold  may  activate  it. 

Mr.  Andrews.  What  effect  is  likely  to  be  produced  upon  the  soldiers 
and  the  development  of  tuberculosis  from  the  gases  used  in  battle? 

Dr.  Baldwin.  Not  anything  special.  Experience  has  shown  that 
of  those  in  the  French,  British,  and  Canadian  hospitals  during  the 
war,  and  they  began  much  earUer  than  we  did,  comparatively  few 
developed  tuberculosis  as  a  consequence  of  gas. 


226  GOVERNMENTAL  HOSPITAL  FACILITIES 

Mr.  Griffin.  It  was  said  during  the  war,  Doctor,  and  made  very- 
much  of,  that  these  men  were  coming  back  with  their  lungs  sloughed 
away. 

Dr.  Baldwin.  That  was  due  to  burning,  actual  burning  of  the 
tissues.  To  revert  again  to  this  question  of  the  kind  of  buildings,  I 
would  refer  to  the  history  of  leprosy  in  Europe.  This  may  be  irrelevant, 
but  it  carries  reason.  A  gentleman  I  have  known,  Dr.  Jacobi,  an  old 
gentleman,  once  told  the  story  to  me  about  the  history  of  leprosy  in 
Europe.  The  leper,  during  the  Middle  Ages,  was  cast  out  by  the 
authorities.  He  had  the  disease  on  his  face  and  was  very  repulsive 
looking.  There  is  a  disease  of  the  face  called  lupus,  and  if  we  had  that 
disease  on  our  faces  you  would  want  to  put  us  somewhere  we  would  not 
be  seen.  Leprosy  in  those  days  was  regarded  as  a  punishment  for  cer- 
tain sins  of  their  fathers  and  they  cast  out  these  unfortunate  people  and 
put  them  in  barracks;  some  such  as  are  being  advocated  by  certain 
county  supervisors  for  tuberculosis  patients. 

The  leper  was  possibly  willing  to  stay  in  those  barracks  during  the 
summer,  but  as  occasionally  they  woiild  run  away  and  go  back  home 
leprosy  increased,  or  at  least  did  not  decrease;  in  other  words,  it  was  a 
false  poHcy,  absolutely  unworkable.  Dr.  Jacobi  stated  that  they  began 
to  think  it  over  and  committees  of  the  different  Governments  of  Europe 
decided  they  would  build  attractive  places  for  these  people  to  live  in; 
so  they  began  to  put  up  a  few  cottages  and  buildings  where  they  could 
have  fun,  gathering  places  that  would  attract  any  of  us  and  then  the 
lepers  were  glad  to  stay  there  and  the  result  is  that  leprosy  has  gradually 
disappeared.  Now,  as  a  lesson,  is  there  any  better  opportunity  than  in 
this  country  to  set  aside  something  within  the  resources  of  the  United 
States  for  taking  care  of  these  tuberculosis  patients?  You  wiU  not  keep 
your  soldier  in  a  place  that  is  a  barracks  very  long.  It  is  shown  here  on 
page  43  that  the  average  hospital  patient  spends  135  days  in  the  hos- 
pital each  year.  The  tuberculosis  patient  is  usually  industrious  and 
resourceful,  but  he  has  nothing  to  do  at  present.  Vocational  training 
was  never  used  in  the  past;  there  was  nothing  to  interest  him,  and  when 
he  begins  to  feel  better  he  is  going  to  get  away.  Perhaps  he  is  able  to 
work  a  little  bit,  and  wants  to  go  back  to  work.  Human  nature  urges 
him  to  get  away  from  his  surroundings;  so  why  not  in  carrying  out  a 
plan  for  the  cure  of  these  ex-service  beneficiaries  have  a  program  not 
only  to  take  care  of  the  man  who  is  going  to  be  saved  and  get  perfectly 
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well  and  be  an  asset  to  the  country?  I'ifty  per  cent  of  these  men  can 
be,  but  the  other  50  per  cent  will  be  chronic  invalids,  in  and  out  of  the 
hospital.  ("live  them  good  places  to  stay  and  they  will  he  more  in  the 
hos|)ital,  where  they  can  do  less  harm  if  inclined  to  be  ncious  or  careless. 
If  you  will  give  them  vocational  training,  it  will  perhaps  lead  to  inter- 
esting work  in  that  neighborhood  by  tubercular  people. 

Mr.  Griffin.  What  do  you  think  of  the  establishment  of  farms  for 
these  tuberculosis  patients? 

Dr.  Baldwin.  I  am  very  glad  you  asked  that  question.  In  the 
experience  of  tuberculosis  specialists  the  majority  of  men  who  have 
tuberculosis  are  not  able  physically  to  stand  the  severe  labor  and  the 
exposure  to  the  hot  sun  that  farm  labor  demands.  A  certain  propor- 
tion of  them  will,  especially  those  who  have  been  strong,  vigorous  men, 
but  not  the  average.  They  could  do  gardening,  poultry  work,  and  tree 
planting  perhaps,  but  when  it  comes  to  the  harnessing  of  teams  of 
horses  or  mules,  digging  in  the  garden,  especially  under  the  hot  sun, 
brings  on  a  relapse.     I  have  had  many  instances. 

Mr.  Andrews.     Are  not  the  horses  and  mules  disappearing? 

Dr.  Baldwin.     I  find  there  are  still  a  great  many  of  them. 

Mr.  Smith.  Can  you  state  what  these  other  countries  are  appro- 
priating to  take  care  of  tuberculosis  patients?  Can  you  mention  the 
figures? 

Dr.  B.^LDWiN.  I  have  not  the  figures.  I  was  asked  to  go  to  Mon- 
treal for  a  meeting  of  the  hospital  commission.  The  chairman  an- 
nounced at  the  beginning  of  the  conference — it  consisted  of  physicians 
and  tuberculosis  specialists — that  "whatever  program  j^ou  gentlemen 
recommend  for  the  tuberculous  soldier  the  Government  is  willing  to 
go  further."  That  was  the  sentiment  and  attitude  of  that  meeting,  but 
I  do  not  knov>'  their  present  appropriation.  England  has  been  very 
liberal,  but  has  not  been  able  any  more  than  we  have  to  meet  the  needs 
of  these  tuberculous  ex-service  men.  They  haxe  been  unable  to  get 
buildings  constructed  owing  to  the  drain  of  the  war.  They  are  willing 
to  spend  the  money,  however.  As  I  stated  above,  whatever  buildings 
the  United  States  Government  constructs,  my  adxice  would  be,  as  a 
tuberculosis  specialist  and  as  a  patient  myself,  not  to  put  the  tubercu- 
losis soldier  in  a  place  you  would  not  be  willing  to  go  yourself.  That  is 
the  crux  of  the  thing. 
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Mr.  Grlffin.  Is  it  your  idea  that  you  would  have  different  classes  of 
homes  or  places  for  these  men  in  accordance  with  the  decrease  of  their 
disease? 

Dr.  Baldwin.     Yes,  sir;  very  decidedly. 

Mr.  GRiFrnsr.  Places  where  they  would  be  kept  possibly  another 
year? 

Dr.  Baldwin.  Until  they  were  well.  The  intermediate  class:  do 
not  put  him  in  with  a  lot  of  sick  people;  put  him  where  there  is  some 
life.  He  does  not  want  to  be  put  with  the  dead  ones.  That  is  human 
nature.  There  is  a  third  class,  convalescents,  who  in  the  summer  time, 
at  least,  would  prefer  to  live  in  open  tents  or  shacks;  but  if  it  is  of  per- 
manent construction,  I  beHeve  it  should  be  substantial. 

Mr.  Griffin.  Do  you  favor  the  building  of  large,  stone  structures, 
institutional  structures? 

Dr.  Baldwin.     No;  I  do  not  think  them  necessary. 

Mr.  Griffin.  I  do  not  myself,  personally;  I  think  it  would  be  a 
very  bad  plan. 

Dr.  Baldwin.  I  think  two-story  buUdings  would  be  the  most  suit- 
able.    You  do  not  want  the  patients  climbing  stairs. 

Mr.  Griffin.     What  is  your  idea  about  making  colonies  of  cottages? 

Dr.  Baldwin.  That  is  a  very  difficult  matter.  I  believe  it  would 
probably  be  bad  policy  to  attempt  to  build  isolated  cottages.  I  might 
say  that  in  England  they  are  attempting  that  scheme,  colonizing  all 
tuberculosis  patients,  bringing  families  to  these  cottages  and  making 
the  men  learn  some  vocation  by  which  they  will  be  self-supporting; 
but  they  give  them  facihties  to  carry  on  their  work  in  that  colony. 

Mr.  Griffin.     Are  you  connected  with  the  Public  Health  Service? 

Dr.  Baldwin.     Only  in  an  advisory  capacity. 

Mr.  Griffin.  You  do  not  know,  then,  whether  any  attempt  has 
been  made,  or  is  under  consideration  now,  of  conducting  this  work  in 
connection  with  the  vocational  board? 

Dr.  Baldwin.  I  have  been  informed  that  arrangements  have  been 
made,  but  do  not  know  how  far  they  expect  to  go.  I  have  prepared 
a  statement  here  which  I  would  like  to  submit,  as  to  the  beds  available 
in  diiTerent  hospitals  and  sanatoriums. 
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Sliile  santitoriums  for  tiibercuiosis  ojfering  beds  at  a  per  diem  to  the  United  Statet  Public  Health 

Service 


Maine 

New  Hampshire . 

Vermont 

Massachusetts    . 
Rhode  Island . .. . 

New  York 

New  Jersey 

Pennsylvania. ... 

Delaware 

Marj-land 

Virginia 

West  \'irginia . . . 

Georgia 

Tennessee 

North  Carolina . . 
South  Carolina . . 

Florida 

Alabama 

Louisiana 

Mississippi 

Ohio 

Indiana 

Kentucky 

Illinois 


AVAIUBU 
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orrKKKO 

2 
I 

10 
10 

1 

10 

5 

10 

2 

75 

1 

so 

1 

20 

3 

25 

1 

2 

60 

3 

2 

1 

(■) 

1 

40 

(■) 

(') 

1 

1 

1 

15 

(') 

(') 

Michigan 

Connecticut  . 
Wisconsin   ... 

Nebraska 

Iowa 

Kansas 

Missouri 

Minnesota. .. . 
South  Dakota. 

Montana 

Wyoming 

Colorado 

Utah 

New  Mexico . . 

California 

Nevada 

Arizona 

Oregon 

Texas 

Oklahoma.  .  . . 
.Arkansas 


Total. 


) 
(') 
(') 
(') 
(') 
(') 
(■) 
1 
1 

(') 
1 


45 


AVAIUau 

ortttktsi 


"6 
15 
20 
SO 


20 
40 


.SO 
24 


605 


'  No  state  sanatorium. 

Compiled  from  the  list  of  contracts  on  file  as  of  January  31,  1920,  at  the  Bureau  United 
States  Public  Health  Service. 

Mr.  Smith.  Doctor,  you  said  that  during  the  summer  season  tents 
would  be  a  better  place  to  keep  them  in  than  having  them  in  the  building. 

Dr.  Baldwin.  Only  those  who  are  practically  beyond  the  stage  of 
requiring  treatment.  They  are  convalescents,  they  are  trusties,  so  to 
speak.     They  are  men  who  no  longer  require  particular  supervision. 

Mr.  Smith.  \\Tiat  proportion  of  these  that  you  mentioned  as  tuber- 
culosis patients  do  they  compose? 

Dr.  Baldwin.     I  think  a  vcrj'  small  proportion. 

Mr.  Smith.  So  there  would  not  be  very  many  that  would  not  need 
open-air  treatment? 

Dr.  B.ALDWiN.  No,  sir.  The  main  policy,  in  my  judgment,  should 
be  to  build  permanent  structures  for  the  entire  number,  and  by  ha\-ing 
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these  shacks  or  little  cottages,  or,  rather,  open-air  shelters  for  sleeping 
out  in  the  summer  months,  your  facilities  can  be  enlarged  without  any 
expense  practically,  and  you  can  give  a  certain  amount  of  gratification 
to  the  men  which  would  keep  them  there  longer. 

Mr.  Smith.  Well,  the  actual  practice  of  every  one  having  tubercu- 
losis up  in  our  \'icinity  is  that  they  get  down  in  the  South  or  Southwest 
as  fast  as  they  can,  and  a  great  many  of  them  are  cured  in  that  way; 
but  you  stated,  of  course,  that  it  can  be  cured  any  place  in  the  country. 

Dr.  Baldwin.  I  believe  that  in  a  big  scheme  of  this  sort  you  could 
not  anticipate  removing  your  entire  tuberculosis  beneficiaries  to  any  one 
State  of  the  Union  without  great  difficulty. 

Mr.  Smith.     In  a  way  there  would  be  no  benefit — • 

Dr.  Baldwtn.  The  ultimate  effect,  in  my  opinion,  would  be  disas- 
trous. I  think  the  desirable  thing  to  do,  in  regard  to  locating  these 
institutions,  is  to  have  them  near  the  ultimate  home  of  these  patients, 
and  the  men  who  have  homes  will  be  presumed  to  prefer  to  go  back  to 
their  homes  if  they  are  cured,  and  yet  there  will  be  a  large  number 
who,  in  all  probability,  will  seek  a  better  climate,  better  surroundings, 
but  the  occupation  will  have  a  great  deal  to  do  with  that.  The  unfor- 
tunate thing  about  the  migration  to  the  Southwest  and  places  of  that 
kind  is  that  it  is  constituted,  to  a  large  extent — and  I  feel  that  I  am 
quite  correct,  but  Maj.  Smith  may  correct  me — it  is  constituted,  to  a 
large  extent,  of  people  who  have  no  real  open-air  occupation  and  could 
not  maintain  themselves  in  a  place  without  industrial  conditions,  indus- 
trial conditions  which  at  the  present  time  do  not  exist  in  those  States, 
that  you  see  in  the  large  industrial  cities  of  the  East,  where  you  have 
the  tuberculosis  development;  and  these  people  know  how  to  do  certain 
things,  and  they  do  not  know  how  to  adjust  themselves  to  any  new 
occupation,  and  when  they  go  to  the  Southwest  they  can  remain  as  long 
as  their  money  lasts,  but  when  it  is  gone  they  can  not  find  anything  to 
do,  and  the  result  is  there  is  a  big  problem  out  there  all  the  time  of  the 
migratory  tuberculosis  patients. 

Mr.  Griffin.  What  is  your  opinion  in  regard  to  the  installation  of 
these  hospital  and  sanatorium  facihties;  that  is,  as  to  their  location  on 
high  ground  or  low  ground,  in  mountain  districts,  or  contiguous  to  the 
sea? 

Dr.  Baldwin.  I  was  just  about  to  touch  upon  that  point.  It 
seemed  to  me  that,  as  I  stated  yesterday,  it  has  worked  out  in  practice 
both  in  Europe,  in  England,  and  in  this  country,  thus  far,  that  insti- 
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tutions  that  arc  located  not  very  far  from  tlic  centers  of  population,  on 
as  high  ground  as  is  consistent  with  accessibility  to  sewer  and  water 
facilities,  and  so  on;  and  country  surroundings,  where  those  institutions 
are  located  within  a  trolley  distance  of  a  large  city;  they  are  economi- 
cally and  practically  more  valuable  to  the  community  than  in  any  other 
place. 

Massachusetts  has  developed  practically  the  largest  system  of  tuber- 
culosis control  of  any  State  in  the  Union.  The  distances  are  compara- 
tively short  there.  They  have  a  State  sanatorium  in  the  center  of  the 
State.  It  is  comparatively  easy  to  reach  it.  But  in  other  States,  in 
some  like  New  York  State,  the  institution  there  is  360  miles  from  New 
York  City,  and  it  is  quite  an  expensive  thing  to  send  patients  from 
New  York  City  up  there.  Not  only  that,  but  if  the  patient  happens 
to  be  ill  and  his  family  wishes  to  \isit  him,  it  is  another  big  drain.  These 
considerations  are  quite  as  important  as  the  mere  matter  of  climate, 
when  you  come  to  the  practical  year  after  year  working  out  of  your 
problem. 

Mr.  Griffin.  Is  there  anything  essentially  harmful  in  placing  a 
man  so  alllicted  near  the  sea  or  near  sea  air? 

Dr.  Baldwin.  Not  especially.  One  of  the  best  sanatoria  in  Norway 
is  located  over  the  sea.  It  is  1,200  feet  above  the  sea,  looking  right 
down  on  the  North  Sea. 

Mr.  Griffin.  As  a  matter  of  fact,  is  not  the  consensus  of  opinion 
among  medical  men  that  the  chief  consideration  is  fresh  air? 

Dr.  Baldwin.  Fresh  air  and  management  and  the  education  of  the 
patient.  Do  not  misunderstand  me.  Of  course,  a  bad  day  like  this  is 
not  a  desirable  one  upon  which  to  sit  out  and  enjoy  a  salubrious  air  in 
Washington. 

Mr.  Griffin.     But  still  you  would  get  fresh  air? 

Dr.  Baldwin.  You  would  get  the  results.  It  is  not  as  desirable  as 
to  see  the  sun  shine  and  to  walk  around  in  the  dry  air,  but  while  a  man 
is  under  treatment  it  matters  very  little  as  far  as  his  immediate  sur- 
roundings are  concerned  as  to  the  weather. 

Mr.  Grlffin.     Then,  in  your  opinion,  sunshine  is  also  an  element? 

Dr.  Baldwin.  It  is  an  element  of  value,  but  not  of  such  great  value 
as  has  been  estimated  in  some  instances.  I  mean  by  that  that  if  it 
were  true  that  sunshine  were  essential  to  the  recover)'  from  tuberculosis, 
in  the  climate  of  Finland,  for  example,  in  the  winter,  where  they  have  a 
sanatorium,  the  average  sunshine  there  in  the  winter  is  two  hours  a  day. 
You  know,  it  is  in  an  almost  Arctic  latitude. 
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Mt.  Griffin.     Yes;  it  is  right  within  the  Arctic  Circle. 

Dr.  Baldwin.  Yes,  sir;  and  it  has  been  found  in  actual  practice 
that  they  get  better  results  in  the  winter  in  this  sanatorium  in  Finland 
with  the  steady  cold  air  and  the  absence  of  sunshine  most  of  the  time, 
because  of  the  Arctic  night  over  there — they  get  better  results  in  recov- 
eries during  the  eight  months  of  the  cold  weather  than  they  do  in  the 
four  hot  months,  when  they  have  sunshine  all  the  time. 

Mr.  Griffin.  That  is  due,  perhaps,  to  the  fact  that  they  get  more 
rest  in  that  part  of  the  year. 

Dr.  Baldwin.  In  many  ways  the  reason  is  that  nutrition  is  better 
in  the  colder  weather,  and  nutrition  is  the  basis  of  the  improvement. 
They  eat  more,  assimilate  food  better,  and  they  make  their  recoveries 
more  rapid.  That  is  being  found  so  in  Switzerland  and  in  the  Northern 
States  of  this  country,  such  as  Minnesota. 

Mr.  Griffin.     Doctor,  you  have  not  quite  given  a  definite  answer 
yet  as  to  your  opinion  as  to  the  preference,  if  any,  between  mountain 
resorts  and  seashore  resorts  or  low  ground  or  high  ground. 
iK  Dr.  B.'iLDWiN.     I  think  there  is  no  question  but  what  the  interior, 
back  from  the  sea,  is  preferable. 

Mr.  Griffin.     You  think  it  is? 

Dr.  Baldwin.  Yes;  to  get  away  from  the  winds  and  clouds  of  the 
seacoast  is  desirable,  but  it  is  not  so  essential  as  was  once  thought. 
Most  of  you  gentlemen  know  the  former  evil  reputation  of  the  Atlantic 
seaboard  for  tuberculosis.  Those  were  days  when  bad  climate  and  bad 
weather  was  thought  to  be  the  cause  of  tuberculosis.  Now  tuberculosis 
in  England  has  diminished.  The  English  climate  is  moist;  they  have 
very  damp  winters,  rain  practically  all  the  winter. 

Mr.  M.'Vnsfield.     And  hea\'y,  dense  fogs. 

Dr.  Baldwin.  They  have  very  foggy  winters.  Tuberculosis  has 
diminished  50  per  cent  there  in  the  last  60  or  70  years. 

Mr.  Griffin.  I  am  very  glad  to  have  a  verification  of  that  opinion. 
Doctor,  because  I  find  the  opinion  prevails  that  it  is  desirable  to  estab- 
lish institutions  and  sanatoria  of  this  character  somewhere  inland  and 
on  high  ground. 

Dr.  Baldwin.     Preferably;  yes. 

Mr.  Griffin.     There  is  a  prejudice  against  having  them  near  the  sea. 

Dr.  Baldwin.  Well,  I  think  it  has  justification  up  to  a  certain 
degree,  but  I  do  not  feel  that  we  should  be  influenced  too  much  by  the 
prevailing  prejudice.     The  actual  conditions  of  administration  of  these 
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institutions  will  have  to  govern  a  great  deal  in  the  matter  of  location, 
if  I  xm  not  mistaken.  A  country  place  10  miles  from  the  nearest  rail- 
road, for  example,  might  be  a  beautiful  site,  but  if  you  put  one  of  these 
institutions  10  miles  out  away  from  the  trolley  track  or  away  from  the 
railroad  station,  the  men  would  not  stay  there;  and  pcrhajjs  there  are 
other  things. 

Mr.  (Iriffin.     Vou  could  not  get  your  doctors  or  nurses  to  go  there? 

Dr.  Baldwin.  As  a  matter  of  experience,  they  are  not  able  to  do  it 
to-day  in  these  county  institutions. 

Mr.  Grlffin.     It  is  difficult  to  get  your  help? 

Dr.  B.-\Li)Wix.  The  help  will  not  stay.  The  quality  of  the  help  is 
ven,'  poor  if  it  is  in  isolated  places.  On  the  other  hand,  the  mere  matter 
of  the  popular  idea  about  the  importance  of  sea  air  in  aggravating  tuber- 
culosis is  one  that  is  very  difficult  to  overcome,  but  fortunately  experi- 
ence has  been  had  sufficient  in  this  country  thus  far  with  all  kinds  of 
climates,  and,  as  I  just  mentioned,  in  England,  Scotland,  and  Ireland, 
which  are  also  very  damp  and  have  maritime  climates,  right  on  the  sea, 
we  have  experience  enough  now  to  answer  those  objections,  and  we  can 
show  we  can  cure  tuberculosis  anywhere. 

For  instance,  if  a  man  wants  to  learn  telegraphy  or  wireless  operating, 
and  says  he  would  like  to  go  to  Arizona  to  learn  it,  you  can  say  to  a 
man  like  that,  "The  wireless  instruction  place  is  10  miles  back  from 
the  sea,  and  we  can  not  send  you  to  Arizona."  He  would  say,  "I  can 
not  get  well  there."  You  could  answer  that  statement  and  say,  "Why 
can  you  not  get  well  there?  The  doctors  say  you  are  a  suitable  case 
for  this  place,"  and  the  doctors  will  have  discretion  in  special  instances. 
There  are  certain  types  of  cases  that  are  better  for  certain  climates,  and 
they  will  doubtless  have  preference.  The  physician's  advice  will  govern 
in  that  case  perhaps  as  to  where  a  man  shall  be  treated,  but  as  a  prin- 
ciple the  institutions,  in  my  judgment,  should  be  located  at  convenient 
distances  from  the  large  centers,  where  the  vocational  training  can  be 
carried  out  successfully  in  a  perfectly  proper  way,  where  your  personnel 
and  your  help  will  have  access  to  a  large  center,  and  where  you  can  run 
these  institutions  with  some  success. 

Putting  an  institution  in  a  desert,  where  the  climate  might  be  beau- 
tiful in  a  certain  part  of  the  year,  is  not  necessarily  a  wise  move.  The 
popular  idea  of  the  average  doctor  is  that  the  sanatorium  should  be 
placed  in  the  middle  of  New  Mexico  somewhere.  As  I  understand, 
Deming,  N.  Mex.,  has  a  camp  which  they  have  offered  to  the  Public 
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Health  Service.  Granting  that  might  be  all  right  for  the  winter,  Col. 
Bushnell,  who  is  head  of  the  tuberculosis  department  of  the  Army,  now 
admits  himself,  and  I  have  been  told  by  Public  Health  Service  officials, 
that  Camp  Cody  was  absolutely  unsuited  for  a  tuberculosis  sanatorium. 
The  main,  first  reason  is  that  it  is  too  hot  there  in  the  summer,  and  the 
wind  and  dust  there  is  very  violent.  Those  are  the  principal  objections; 
even  if  they  were  not  enough,  those  barracks  will  never  house  sick  men 
properly.  They  will  do  very  well  for  a  winter  vacation,  possibly,  for  a 
certain  class  of  men,  but  when  you  come  to  make  a  plan  for  25  or  30 
years,  you  will  have  for  this  problem,  a  wise  and  statesmanlike  plan,  or 
a  logical,  scientific  plan.  Those  things  are  mere  makeshifts,  likewise  the 
tent  colonies,  likewise  the  open-air  shacks. 

Some  of  the  States  and  counties  have  adopted  that  plan,  and  have 
become  disgusted  with  it.  New  York  City  advocated  a  county  hos- 
pital plan.  They  have  already  informed  me  recently  that  they  have 
abandoned  the  idea  of  county  hospitals,  because  they  cannot  get  per- 
sonnel in  the  small  places;  they  cannot  get  the  doctors,  nor  the  nurses, 
nor  the  help  to  stay  there,  and  the  patients  will  not  go  there  unless  there 
is  a  good  organization  to  go  to. 

Mr.  Griffin.  A  man  afiiicted  with  tuberculosis,  even  in  the  incipient 
days,  is  in  no  shape  to  become  a  pioneer? 

Dr.  Baldwin.  That  is  the  point.  He  may  ago  away  and  get  away 
with  it.  He  may  go  fishing  and  hunting,  and  may  be  a  well  man,  but 
the  chances  are  that  he  will  get  a  hemorrhage,  pleurisy,  or  pneumonia, 
and  come  back  a  dead  one.     .     .     . 

Mr.  Clark.  I  would  like  to  ask  one  question  of  the  doctor.  Do 
you  want  the  committee  to  understand,  from  your  last  remarks,  that 
you  advocate  the  establishment  of  these  institutions  only  near  large 
cities? 

Dr.  Baldwin.  No;  I  think  there  are  places  that  are  accessible  to 
small  places,  to  small  communities,  railway  centers,  not  large  cities — 

Mr.  Griffin.  I  understood  the  doctor  to  say  that  you  favored 
establishing  them  contiguous  to  centers  of  human  industry  or  life, 
whether  large  or  small.  I  did  not  take  it  that  the  doctor  meant  con- 
tiguous to  large  cities. 

Mr.  Clark.  I  think  he  made  that  clear  in  the  record.  I  do  not 
think  you  meant  to  say  that. 

Mr.  GRirrrN.  Contiguous  to  a  small  city  would  work  just  as  well, 
would  it  not? 
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Dr.  Baldwin.     Yes,  and  that  is  what  I  intended  to  convey. 

Mr.  Griffin.  I  am  anxious  for  the  doctor  to  set  that  right  on  the 
record,  because,  coming  from  a  large  city,  my  colleagues  would  think 
that  I  was  looking  after  the  interests  of  the  large  cities. 

Dr.  Baldwin.  I  think,  as  a  matter  of  administrative  polic>'  and  the 
success  of  vocational  training,  that  the  larger  number  of  patients  would 
be  in  the  large  centers,  and  that  the  administrative  management  of 
these  institutions  will  be  more  successful  in  proportion  to  their  near- 
ness to  large  centers.  The  opportunities  for  vocational  training,  and 
also  the  opportunities  for  emploj-ment  after  they  have  been  discharged 
from  the  institutions  will  be  near  at  hand. 

There  is  one  point,  however,  that,  Mr.  Chairman,  I  did  not  go  into, 
and  that  is  the  after  care  of  these  men,  and  that  leads  me  to  say  that 
the  discharged  man,  who  has  an  arrested  case,  constitutes  another  very 
serious  problem,  entirely  independent  of  the  sanatorium  and  hospital, 
etc.  Proximity  to  a  center,  a  large  or  small  city,  is  an  important  thing, 
because  in  the  cities  the  Public  Health  Service  contemplates  maintain- 
ing a  staff  of  men  to  follow  the  man  who  has  been  under  treatment  in 
their  hospital.  A  follow-up  social  worker,  or  a  physician,  or  a  nurse 
will  keep  track  of  a  man  after  he  is  dismissed  and  see  that  he  is  not 
falling  back;  that  he  is  not  retrograding  from  his  good  condition. 

Furthermore,  in  that  center  where  the  dispensary  or  station  or  con- 
sulting physician  will  be  situated,  this  man  will  be  in  touch  constant  y 
from  year  to  year,  and  month  to  month,  possibly  at  first  with  the  doc- 
tor, or  with  the  welfare  worker,  or  with  the  dispensary,  and  he  will 
assure  his  recovery,  where  otherwise  if  he  is  lost  to  the  ser\ice,  lost 
to  the  Public  Health  Service,  he  by  and  by  relapses  and  then  is  read- 
mitted as  an  advanced  case. 

Now,  as  I  said,  the  salvage  of  the  tuberculosis  wTeckage  in  this  coun- 
try has  never  been  undertaken  intelligently,  adequately,  nor  has  there 
ever  been  any  serious  effort  to  find  occupations  for  the  men  after  they 
have  been  discharged; — no  kind  of  effort.  And  cmploy-ment  for  the 
tuberculous  will  be  a  ver>'  important  part  of  this  scheme,  as  I  said,  in 
my  opinion.  As  I  said,  England  is  contemplating  establishing  colonies 
with  industries  near  the  sanatorium,  whereby  a  man  who  is  under  treat- 
ment %vill  get  the  idea  that  he  is  a  live  man,  and  if  he  will  learn  that 
particular  trade  or  industry'  he  can  be  graduated  into  it  and  get  a  good 
pajring  job. 

Those  are  all  important  in  connection  with  the  establishment  of 
these  institutions  near  some  center — I  do  not  say  a  large  city. 
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Mr.  Smith.  In  that  connection,  I  understand  from  your  testimony 
that  you  are  favorable  to  a  large  hospital  where  they  can  be  confined 
in  one  building  largely,  rather  than  in  separate  cottages  or  in  a  colony. 
Which  would  you  say  would  be  the  best  for  the  treatment  of  patients, 
the  large  building  where  they  would  all  have  wards  and  be  in  one  build- 
ing and  be  treated,  or  that  they  should  have  cottages  and  be  treated 
separately? 

Dr.  Baldwin.  I  think  the  various  features  of  the  construction 
should  be  combined  in  the  same  institution. 

Mr.  Smith.     It  should  be  one  institution,  you  think? 

Dr.  Baldwin.  One  institution — that  is,  a  large  infirmary  suffi- 
ciently large  to  take  care  of  every  man  if  he  was  sick  in  bed. 

Mr.  Smith.     Under  one  roof? 

Dr.  Baldwin.  Under  one  roof,  perhaps,  or  at  least  pavilions  or 
separate  buildings  for  the  intermediate  man  who  is  not  confined  to 
bed,  but  who  can  be  up  and  about,  and  who  would  have  a  different  kind 
of  place  to  live  in  and  sleep  in  than  the  man  who  is  in  the  infirmary; 
and  third,  as  I  said,  possibly  not  to  a  large  extent,  but  in  simimer  months 
particularly,  this  temporary  construction  of  tents  or  shacks  for  sleeping- 
out  purposes  chiefly. 

Mr.  Smith.     Were  you  ever  in  the  Walter  Reed  Hospital  here? 

Dr.  Baldwin.    Yes,  sir. 

Mr.  Smith.  In  case  that  it  is  available — of  course  it  is  not  available 
now — but  in  case  it  would  be,  for  comparison,  as  a  specific  case,  would 
you  say  that  would  be  a  hospital  that  could  be  converted  into  a  sana- 
torium? 

Dr.  Baldwin.  I  would  hardly  consider  that  to  be  a  good  foundation 
for  a  sanatorium.  It  would,  however,  be  absolutely  suitable  for  an 
infirmary. 

Mr.  Smith.    The  construction  of  the  buildings? 

Dr.  Baldwin.  Oh,  yes.  I  think  whether  the  buildings  are  made 
of  stone,  or  brick,  or  concrete,  is  a  matter  of  study  by  the  architects, 
with  a  view  to  economy,  but  at  least  make  them  permanent  and  attrac- 
tive. 

Mr.  Smith.     But  not  necessarily  expensive? 

Dr.  Baldwin.    No. 

Mr.  Griffin.  On  this  dispensary  feature  two  sections  of  the  bill  are 
taken  up  with  various  authority  to  the  Secretary  of  the  Treasury  to 
provide   necessary   out-patient   dispensary   care    and    treatment,    and 
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out-patient  dispensary  facilities  for  the  beneficiaries  of  the  Public 
Health  Service.  The  point  I  want  to  get  at  is  this,  that  in  most  of  the 
large  cities  there  are  many  hospitals  which  have  dispensary  facilities, 
and  those  dispensary  facilities  are  absolutely  free.  Anyone  may  go 
and  be  examined  antl  treated.  Now,  do  you  con.sider  that  it  would  be 
necessary  to  have  anything  in  the  way  of  dispensary  facilities  in  the 
large  cities  where  those  facilities  already  exist? 

Dr.  Baldwin.  In  connection  with  tuberculosis,  of  course,  you  are 
speaking  of  now?    This  covers  all  the  other  diseases  as  well. 

Mr.  Griffin.     Yes;  this  covers  all  the  diseases. 

Dr.  Baldwin.  I  think  in  the  large  cities  most  of  the  tuberculosis 
dispensaries  to-day  that  I  have  any  knowledge  of  are  not  places  that 
the  average  service  man  will  go  to. 

Mr.  Griffin.  No;  they  are  not  tuberculosis  dispensaries.  I  do  not 
know  of  any  institution  in  New  York  City — 

Dr.  Baldwin.     Yes,  they  have  numerous — 

Mr.  Griffin.     That  is  what  they  call  a  tuberculosis  dispensary? 

Dr.  Baldwin.     Yes;  there  are  a  number  of  them  there. 

Mr.  Griffin.  They  have  a  dispensary  in  connection  with  the  hos- 
pital, to  which  persons  may  go  and  be  examined,  and  if  tuberculosis  is 
the  diagnosis  then  they  are  sent  to  a  suitable  institution  to  be  treated? 

Dr.  Baldwin.    Yes. 

Mr.  Griffin.  But  any  man,  whatever  his  ailment,  may  go  to  any 
one  of  these  dispensaries? 

Dr.  Baldwin.    Yes. 

Mr.  Griffin.  And  in  a  mild  case  may  be  treated.  I  know  that  in 
the  Bellevue  Hospital  in  New  York  City  they  have  a  dispensar>%  and 
they  treat  from  day  to  day  many  persons  in  the  incipient  stages  of 
tuberculosis,  and  furnish  them  with  the  medicine,  and  Fordham  Hos- 
pital in  the  Bronx  and  other  hospitals  in  the  Bronx  also  have  the  dis- 
pensary feature. 

Dr.  Baldwin.  They  have  very  good  dispensaries  in  some  cities. 
Take  for  example,  in  Pittsburgh. 

Mr.  Griffin.       And  in  Philadelphia? 

Dr.  Baldwin.  And  in  Philadelphia  and  Chicago.  In  the  Phipps 
Institute  in  Philadelphia  they  have  a  dispensary,  but  for  a  class  of 
patients  who  are  absolutely  without  means  and  also  the  service  man 
who  is  entitled  to  governmental  care.  You  could,  of  course,  make 
arrangements  with  certain  desirable  dispensaries  to  have  a  man  exam- 
ine and  passed  upon  if  there  was  no  Public  Health  Ser\ice  man  there. 
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Mr.  Griffin.  Doctor,  pardon  me.  Let  us  get  this  right  now,  Mr. 
Chairman.  I  do  not  think  we  ought  to  busy  ourselves  with  devising 
schemes  of  spending  money  where  the  expenditure  of  the  money  is 
not  absolutely  necessary.  Now,  take  the  soldiers  of  the  National 
Anny  who  have  been  demobilized  and  sent  to  their  respective  homes. 
They  have  never  ceased  to  be  citizens  of  their  respective  cities,  counties, 
or  States,  and  the  city,  county,  and  State  owe  them  a  duty,  and  they 
do  not  owe  them  any  less  duty  because  they  have  in  the  interim  of  a 
certain  absence  from  the  State  served  their  country  and  come  home 
with  certain  disabilities.  I  do  not  think  it  is  the  intention  of  the  cities 
or  counties  or  States  to  cut  off  these  men  from  the  opportunity  to  obtain 
the  advantages  and  faciUties  of  these  hospitals.  Those  local  units  have 
no  such  idea  of  cutting  off  these  men,  and  they  are  making  a  stand  on 
ceremony  to  preclude  them  from  receiving  treatment,  and  why  should 
our  Federal  Government  undertake  to  take  something  off  their  hands 
which  they  do  not  want  taken  off  their  hands? 

Dr.  Baldwin.  I  think  that  the  gentleman  is  much  better  able  to 
discuss  that  point  than  I  am,  but  I  wiU  say  this,  as  I  understand  it 
from  the  conversations  that  we  have  had,  that  in  the  large  cities,  at 
least,  and  the  large  cities  are  the  only  places  where  these  tuberculosis 
dispensaries  exist,  the  Public  Health  Service  has  machinery  in  existence, 
consulting  physicians  already  in  their  service  to  whom  these  men  should 
properly  go. 

Mr.  Griffin.  But  if  they  do  not  go  to  them  there  should  be  no 
prohibition  against  them  going  to  the  hospitals  with  which  they  are 
famihar? 

Dr.  Baldwin.  Not  the  sUghtest,  and  they  are  doing  that  to-day,  I 
am  sure,  all  the  time. 

Mr.  Griffin.  Take  the  Bellevue  Hospital  in  New  York  City.  It 
is  in  the  center  there  of  a  radius  that  contains  500,000  people,  and  they 
all  patronize  it — within  practically  walking  distance  of  it. 

Dr.  Baldwin.  I  think  that  these  gentlemen  can  answer  this  ques- 
tion about  the  dispensary  program  a  Httle  better  than  I  can  but  I  would 
say  that  I  see  no  objection  to  a  man  getting  his  diagnosis  from  a  tuber- 
culosis dispensary  operated  by  the  municipality  or  by  a  private  concern. 

Mr.  Griffin.  There  is  no  disposition  upon  the  part  of  the  cities  to 
waive  any  responsibility  in  the  matter,  and  there  is  no  immediate  neces- 
sity for  the  Government  now  to  make  an  outlay  for  dispensaries. 

Dr.  Baldwin.  I  feel  that  whatever  is  done  a  man  should  not  be 
lost  sight  of  after  he  leaves  the  sanatorium. 
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Mr.  tiKiKKiN.  In  ollur  words,  the  thiiiy  thai  is  most  vital,  Doctor, 
at  this  time  is  to  pro\icie  places  for  these  men  keenly  and  deeply  infected 
or  debilitated? 

Dr.  H.M.DWIN.  In  my  opinion,  the  important  thinj;  is  to  linil  the 
men  before  they  gel  sick  and  incurable,  and  they  are  getting  incurable 
every  day  for  lack  of  proper  care.  They  do  not  go  suflicicntly  early  to 
these  free  dispensaries,  as  a  rule;  they  go  to  some  doctor,  and  he  may 
forget,  or  not  discover  the  disease.  They  arc  entitled  to  a  skilled  tuber- 
culosis examination  such  as  they  give  at  the  Walter  Reed  Hospital  here. 

Mr.  Griffin.  Were  they  not  all  examined  before  they  were  dis- 
charged? 

Dr.  Baldwin.  Hut  they  have  developed  the  disease  fresh  since. 
They  are  developing  it  everj-  day,  new  cases. 

Mr.  Griffin.  Vou  do  not  know  how  many  cases  of  that  kind  there 
are.  Doctor? 

Dr.  Baldwin.     1  have  these  records  here. 

Mr.  Griffin.    Or  does  anybody  know? 

Dr.  Baldwin.  Nobody  knows,  but  the  point  is  that  there  are  men 
walking  the  streets  to-day  who  have  tuberculosis  developing  right  now. 
They  are  developing  it  as  a  consequence  of  the  recent  influenza  epi- 
demic, the  one  that  occurred  a  year  ago.  They  were  discharged  from 
the  Army  well,  but  they  have  become  ill  since,  and  they  have  drifted 
along  six  months  or  a  year  without  a  diagnosis.  In  my  judgment,  it  is 
the  duty  of  the  Government  to  find  that  man  before  he  is  a  wreck,  and 
the  only  way  we  can  find  him  is  to  give  him  the  facilities  and  make  him 
understand  where  he  can  get  those  facilities,  whether  it  be  through  a 
private  dispensary-  or  a  municipal  dispensar\-,  or  the  Public  Health 
Service  dispensary,  establish  some  machinery  by  which  that  man  can  be 
caught  early  and  saved  before  he  gets  into  the  chronic  stage  of  tuber- 
culosis. 

Mr.  Griffin.  But,  Doctor,  in  those  cases,  they  cannot  claim  that 
the  disability  is  due  to  their  service. 

Dr.  Baldwin.  On  the  other  hand,  it  has  been  reiterated  that  the 
benefit  of  the  doubt  will  always  be  given  the  man. 

Mr.  Griffin.  Men  who  happened  to  catch  the  "flu"  this  last  year, 
after  the  war  was  over,  and  then  developed  tuberculosis  since,  might 
just  as  well  have  developed  it  if  they  had  been  engaged  in  any  other 
occupation,  and  had  never  ser\ed  their  country  at  all.  I  do  not  want 
it  understood  that  I  am  opposed  to  gi\'ing  them  all  the  consideration  in 
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the  world,  but  what  I  want  Id  emphasize  is  this:  We  ought  not  to  spread 
out  too  much,  or  get  too  ramifying  in  and  out,  but  we  ought  to  look 
after  the  most  urgent  needs  first,  and  the  most  urgent  thing  now,  it 
seems  to  me.  is  to  care  for  those  who  are  absolutely  in  need  of  attention. 

Dr.  Baldwin.  That  evidently  is  the  first  duty.  On  the  other  hand, 
there  is  no  disease  except  insanity,  as  the  gentleman  showed  yesterday, 
where  an  early  diagnosis  is  so  important  as  in  the  case  of  tuberculosis. 
Are  you  not  going  to  save  many  millions  of  dollars  by  getting  a  diag- 
nosis early?  Is  it  not  a  scientifically  sound  proposition  to  find  the 
disease  early? 

Mr.  Griffin.  Doctor,  I  am  not  arguing  with  you  on  that.  I  do 
not  a  take  a  contrary  view  as  to  the  importance  of  that,  not  at  all.  I 
am  not  averse  to  doing  that,  but  I  do  not  think  we  ought  to  emphasize 
the  dispensary  feature  at  this  time. 

Dr.  Baldwin.  I  think  these  gentlemen  here  can  speak  on  that 
much  better  than  I  can. 


APICAL  COLLAPSE  IN  THERAPEUTIC  PNEUMOTHORAX 

IIKRHERT  r.  GAMMONS 
Diilliis,  Texiis 

This  case  is  especially  interesting  on  account  of  its  rarity  and  also 
because  of  the  results  following  partial  collapse  of  the  lung.  Further- 
more it  shows  what  results  can  be  obtained  in  bilateral  pulmonary 
tuberculosis  when  a  patient  is  in  a  critical  condition. 

Mrs.  M.  J.  M.,  si.xly  years  old,  entered  the  sanatorium  June  13,  1919. 
Previous  history  unimportant.  In  September,  1918,  patient  had  epidemic 
influenza  and  began  to  cough.  Symptoms  increased  in  severity  and  on 
entrance  patient  was  running  a  temperature  ranging  between  10(1°  and 
104.6°  F.  Cough  was  very  severe  and  sputum  large  in  amount,  of  a  puru- 
lent Tiature  and  positive. 

Physical  examination  showed  a  scattered  inflammatory  condition  in  the 
right  lung  with  an  ulcerative  and  apparently  rapidly  advancing  condition 
in  the  left. 

Pneumothorax  was  recommended  and  on  June  24  the  initial  instilla- 
tion of  500  cc.  was  given  in  the  left  pleural  cavity.  This  treatment 
was  repeated  everj-  few  days  and  then  every  week  until  the  present  time. 
Physical  examination  before  and  after  treatment  always  showed  an  ad- 
hesion at  the  left  base  in  the  axillary  line  with  large  air  space  at  the  top 

(fig.  1). 

At  present  the  patient  is  running  a  normal  temperature  and  pulse, 
has  no  expectoration  or  cough  and  has  gained  twenty  pounds  in  weight. 

Following  the  last  few  injections  there  has  been  a  slight  increase  in 
temperature  and  pain  in  the  region  of  the  adhesion  in  the  left  side. 
This  temperature  rapidly  subsided  and  according  to  the  X-ray  plate  we 
have  compression  of  the  lung  at  the  apex. 
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Fig.  1 
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THE  PLACE  OF  THE  SANATORTOM  IN  THE  STUDY  OF 
TUBERCULOSIS 

Those  who  have  been  in  sanatorium  work  for  the  last  two  decades 
have  seen  kaleidoscopic  changes.  Twenty  to  twenty-five  years  ago  the 
sanatorium  was  the  only  agency  for  combating  tuberculosis.  At  that 
time  it  was  considered  necessary  only  to  provide  a  sanatorium  bed  for 
every  early  case  in  order  to  stem  and  eventually  to  eradicate  the  disease. 
The  spitting  ordinances  were  not  enforced,  the  National  Tuberculosis 
Association  had  not  been  formed  and  its  work  of  propaganda  had  not 
awakened  interest  throughout  the  land.  A  few  years  later  a  prominent 
worker  prophesied  that  in  fifteen  years  tuberculosis  would  be  conquered 
and  would  be  in  the  position  that  smallpox  has  long  occupied.  Perma- 
nent sanatorium  construction  was  then  condemned. 

As  time  passed  by,  inquiries  were  made  in  regard  to  the  results  ac- 
complished by  various  tuberculosis  agencies,  and  especially  by  the 
sanatorium,  as  it  was  the  oldest.  "Is  the  sanatorium  worth  while?" 
was  a  frequent  topic,  for  it  was  seen  that,  from  more  extensive  investi- 
gation, it  would  never  be  possible,  if  indeed  desirable,  to  house  all  patients 
with  pulmonary  tuberculosis  in  sanatoria  in  contradistinction  to  hospitals. 
Then  again  studies  were  made  of  patients  of  limited  means  who  on  their 
return  from  the  sanatorium  were  forced  to  resume  work  under  more  or 
less  favorable  conditions.  Some  retained  health  or  at  least  working 
ability,  while  others  quickly  relapsed  and  again  sought  relief  for  them- 
selves and  their  fanulies.  Sanatorium  statistics  accumulated;  and  pul- 
monary tuberculosis  was  found  to  be  eventually  a  very  fatal  disease; 
for  after  twenty  years  82  per  cent  of  the  patients  treated  were  dead  and 
90  to  95  per  cent  of  these  had  died  from  pulmonary  tuberculosis.  This 
again  brought  the  value  of  the  sanatorium  into  the  balance  and  seemed 
to  indicate  rather  forcibly  that  either  the  sanatorium  was  not  conducted 
properly,  or  needed  other  agencies  to  carry  on  the  work  of  restoration 
it  had  begun. 

The  limitations  of  the  sanatorium  are  recognized  to-day  by  workers 
in  tuberculosis  more  clearly  than  the  possibilities  and  the  opportunities 
for  advancing  the  tuberculosis  cause  that  the  sanatorium  possesses. 
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It  is  a  curious  fact  that  many  tuberculosis  workers  have  great  difficulty 
in  grasping  the  idea  that  pubnonary  tuberculosis  is  a  chronic  disease 
which  temporarily  responds  rather  readily,  in  many  instances,  to  more 
or  less  efficient  treatment.  Patients  also  cannot  grasp  this  phase  of 
the  disease.  For  these  reasons  it  has  become  apparent  to  many  workers 
that  the  teaching  side  of  these  institutions  must  be  better  developed. 
Encouraging  success  has  been  met  with  along  these  lines  and  to-day  few 
institutions  fail  to  give  their  patients  "educational"  courses  in  pulmonary 
tuberculosis. 

It  is  a  psychological  truth  that  no  one  knows  a  subject  until  he  has 
tried  to  teach  it.  It  is  also  interesting  that  patients  with  pulmonary 
tuberculosis  are  often  eager  to  be  used  as  subjects  for  teaching.  They 
like  to  see  the  begirmer  in  physical  exploration  show  signs  of  perplexity, 
and  some  even  venture  suggestions  as  to  how  they  should  be  examined. 
In  developing  percussion  Auenbrugger  worked  on  many  patients  with 
pulmonary  tuberculosis  and  Laennec  chiefly  used  such  patients  in  work- 
ing out  his  masterpiece  on  auscultation.  Good  material  for  teaching 
is  therefore  always  at  hand  in  the  sanatorium. 

Many  institutions  may  wonder  where  they  can  get  students.  "Who," 
the  superintendent  says,  "would  care  to  come  to  study  with  me?"  The 
question  may  be  aptly  put,  and  the  answer  lies  in  the  way  the  institution 
is  conducted. 

Many  states  have  passed  laws  which  compel  the  erection  of  one  or 
more  sanatoria.  To-day  there  are  millions  of  dollars  invested  in  these 
institutions  all  over  the  country,  and  the  sanatorium  physicians  will 
some  day  be  called  to  account  for  the  stewardship  of  these  vast  sums. 
Their  first  duty,  without  question,  is  the  proper  care  and  education  of 
the  individual  patient,  but  unfortunately  many  seem  to  think  that  their 
duty  ends  there.  Even  so,  this  routine  work  can  be  so  individualized, 
so  carefully  performed,  so  perfected,  that  any  person  who  wishes  to 
study  pulmonary  tuberculosis  can  gain  much  knowledge  in  assisting  to 
carry  it  on.  The  sanatorium  to-day  owes  a  debt  to  many  patients  who 
perchance  can  never  by  any  possible  means  gain  admission  to  its  beds. 
To  reach  these  one  of  the  duties  of  all  sanatoria  should  be  to  set  apart 
one  or  two  rooms  when  the  occasion  requires  for  third  or  fourth  year 
medical  students,  or  for  physicians,  who  wish  to  study  or  to  brush  up 
their  knowledge  of  pulmonary  tuberculosis.  The  training  of  such 
workers,  to  act  as  leaven  to  raise  the  standards  among  the  body  medical, 
is  an  ideal  that  all  sanatoria  should  strive  for,  and  most  can  attain. 
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The  "Edinburgh  tradition,"  which  was  introduced  into  Canada  about 
the  middle  of  the  last  century,  and  carried  by  Osier  to  Baltimore,  brought 
the  medical  students  into  the  wards  to  take  the  case  histories  and  to 
study  the  patients.  The  results  of  this  system  have  been  the  i)roduction 
of  better  records  and  more  careful  work.  Ovenvorked  internes  were 
relieved  of  much  routine,  and  opportunity  was  afforded  for  investigation 
and  original  research.  The  younger  men  introduced  much  enthusiasm 
into  work  which  for  others  proved  at  times  a  drag.  This  system  is  to- 
day gaining  ground  throughout  the  Anglo-Saxon  world. 

Sanatorium  authorities  often  fail  to  realize  the  deadly  monotony  of 
life  in  these  institutions.  They  frequently  understafi  the  sanatorium, 
and  expect  the  medical  man  in  charge  to  do  much  executive  work. 
Routine  medical  work,  which  often  demands  all  the  time  of  the  staff, 
can  even  then  never  be  brought  up  to  date.  Such  demands  in  time 
not  only  prevent  reading  or  study;  but  all  initiative  is  strangled,  and  the 
routine  work  is  often  rushed  through  in  a  sorry  manner.  Occasional 
voluntary  workers,  or  one  or  two  medical  students  are  often  keen  to 
learn  about  tuberculosis,  and  much  routine  work  can  safely  be  turned 
over  to  them.  In  this  way  the  "Edinburgh  tradition"  can  be  made  of 
great  value  to  the  sanatorium,  the  medical  knowledge  of  tuberculosis 
disseminated,  the  immediate  patients  helped,  and  many  future  sufferers 
from  pulmonary  tuberculosis,  through  early  diagnosis  and  proper  treat- 
ment, restored  to  years  of  useful  labor. 

It  is  a  no  less  cxirious  fact  that  routine  work  is  always  better  done 
when  the  stafif  of  an  institution  keep  their  heads  so  far  above  water  that 
they  can  see  the  horizon,  that  the  perspective  and  proper  relation  of 
work  can  be  dearly  visualized.  No  man  can  work  all  day  without  let 
up  and  then  read  every  evening.  For  a  time  this  may  be  possible,  and 
the  interne  in  a  great  hospital  may  but  rarely  does  accomplish  it.  The 
American  Sanatoriimi  Association  took  cognizance  of  this  fact  several 
years  ago,  and  appointed  two  committees  to  draft  the  minimal  require- 
ments in  the  routine  clinical  and  laboratory  work.  The  object  of  these 
reports  was  to  define  clearly  what  at  that  time  seemed  to  be  essential. 
It  was  hoped  that  by  insisting  only  on  the  essentials  in  institutions,  which 
to  say  the  least  were  not  overstaffed,  the  residents  could  find  time  for 
work  and  study  and  investigation. 

Tuberculosis  problems  are  far  from  being  exhausted.  Etiolog>'  has 
long  been  considered  as  fairly  well  settled  but  only  a  Kttle  study,  a  little 
questioning,  will  reveal  many  gaps  that  need  to  be  filled  up.    The  very 
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fundamentals  upon  which  the  treatment  of  pulmonary  tuberculosis  is 
based  to-day,  rest,  abundant  food  and  large  doses  of  fresh  air,  could 
wisely  be  investigated,  and  might  yet  lead  to  a  modification  of  many  of 
O'jr  methods  of  treatment. 

It  must  always  be  bome  in  mind  that  the  majority  of  sanatorium 
workers  in  this  country  are  not  healthy  men  and  cannot  be  expected  to 
do  the  work  of  well  men.  They  need  more  assistance.  On  the  other 
hand  it  must  also  be  remembered  that  the  reputation  of  the  sanatorium 
workers  rests  upon  these  men.  With  the  exception  of  some  dispensary 
physicians,  who  are  usually  only  part  time  men,  and  a  few  workers  in 
one  or  two  tuberculosis  institutes,  the  sanatorium  physicians  compose 
the  greater  mass  of  all  the  tuberculosis  workers,  and  upon  them  depends 
the  tone  and  quality  of  the  tuberculosis  work  that  will  be  done  in  the 
next  decade. 

The  time  has  come  when  dozens  of  sanatoriums  throughout  the  country 
have  passed  beyond  the  stage  of  organization,  beyond  the  period  of  trial. 
They  have  reached  a  level  on  which  they  do  much  good.  What  is  to 
be  the  future  of  the  sanatorium  movement  in  America?  It  cannot 
remain  stationary.  We  cannot  see  it  go  back.  We  must  plan  for  its 
advance  along  sound  lines,  along  lines  that  will  mean  the  most  to  the 
people.  To  some  of  us  it  becomes  more  and  more  clear  that  the  real 
study  of  tuberculosis  must  be  undertaken  in  the  sanatoria.  Their 
workers  must  fit  themselves  for  this  work,  and  no  method  is  so  good  as 
an  attempt  to  teach  tuberculosis;  for  teaching  demands  study  and 
thought.  Then  will  follow  research  and  progress.  The  sanatorium 
will  be  worth  while,  and  the  medical  profession  and  the  people  will  give 
honor  to  whom  honor  is  due. 

In  conclusion  let  us  recall  that  it  is  not  the  work  accomplished  that 
benefits  the  worker  and  the  cause,  but  the  work  attempted.  To  attempt 
and  to  fail  is  no  disgrace.    To  fail  to  attempt  cannot  be  condoned. 

L.  B. 


THE  UPPER  AIR  PASSAGES  AS  AN  ENVIRONMENT 
FOR  BACTERIAL  GROWTH 

ARTHUR  L.  BLOOMFIKLD 
/■rom  the  Biological  Division  of  the  .\feillcal  Clinic,  Johns  Hopkins  University  and  IIospil<it 

In  dealing  with  the  study  of  infectious  diseases,  students  have  con- 
cerned themselves  mainly  with  two  phases  of  the  problem,  first,  the 
demonstration  of  the  association  of  certain  organisms  with  a  particular 
pathological  process,  and  second,  the  elucidation  of  the  mode  of  trans- 
port of  the  virus  from  one  individual  to  another.  Relatively  little 
progress  has  been  made,  however,  in  solving  the  important  question  of 
just  what  circumstances  make  invasion  possible  when  the  infecting  agent 
and  the  host  have  been  brought  together.  Actual  analysis  and  defini- 
tion of  the  exact  conditions  which  enable  the  organisms  to  survive,  mul- 
tiply, invade,  and  produce  disease  are  usually  avoided  by  falling  back  on 
such  terms  as  the  "virulence  of  the  organism"  and  the  "resistance  of 
the  host."  And  yet  a  knowledge  of  these  predisposing  conditions  seems 
essential  to  further  advance  in  the  understanding  of  infection.  In  the 
case  of  lobar  pneumonia,  for  example,  it  seems  quite  clear  that  the 
pneumococcus  is  usually  the  disease  producer.  The  transmission  of  the 
organism  directly  or  indirectly  by  means  of  the  sputum  from  one  person 
to  another  is  also  proved.  But  only  an  insignificant  percentage  of  indi- 
viduals in  contact  with  cases  of  lobar  pneumonia  themselves  develop  the 
disease  (1).  Tliis  "resistance"  is  certainly  as  a  rule  not  due  to  failure 
to  acquire  the  pneumococcus  but  to  some  combination  of  circumstances 
which  operates  to  prevent  the  organisms  from  invading,  or  perhaps  to 
the  lack  of  some  essential  favoring  condition.  Pneumonia  is  of  special 
interest  in  this  connection  because  it  is  a  relatively  common  disease  and 
still  one  which  requires  special  circumstances  for  its  successful  initiation. 
Infections  with  such  an  organism  as  the  Friedlander  bacillus  illustrate 
the  fact  that  bacteria,  which  so  rarely  produce  disease  as  to  be  practically 
negligible  in  human  pathology,  still  may  occasionally  set  up  a  severe 
and  fatal  form  of  infection.  Some  very  special  set  of  favoring  circum- 
stances is  clearly  required  before  this  organism  can  become  pathogenic. 
In  measles  on  the  other  hand,  if  it  may  be  assumed  that  the  virus  enters 
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by  way  of  the  respiratory  tract,  little  or  no  opposition  is  offered  to  the 
production  of  disease  in  an  individual  who  has  not  had  a  previous  attack; 
invasion  seems  to  be  invariably  followed  by  infection.  It  seems  clear 
then  that  conditions  vary  with  different  organisms,  but  in  almost  every 
case  some  circumstances  other  than  the  mere  presence  of  the  \drus  seem 
to  be  necessary  for  the  initiation  of  disease.  In  other  words  the  essen- 
tial problem  of  the  mechanism  of  infection  is  that  of  the  exact  fate  of  the 
organism  after  its  arrival  at  the  host  rather  than  its  means  of  transport 
from  one  individual  to  another,  however  important  the  latter  may  be. 

While  the  study  of  these  questions  is  attended  with  difficulties  which 
appear  insoluble  by  the  methods  at  present  available,  it  has  seemed  that 
some  general  information  as  to  the  fate  of  bacteria  in  the  upper  air  pas- 
sages might  be  obtained  by  actual  inoculation  and  subsequent  study  of 
the  disposal  of  the  organisms  introduced.  During  the  past  year  a  sys- 
tematic study  along  these  lines  has  been  carried  out  using  various  bac- 
teria,— sarcina  lutea,  staphylococcus  albus,  B.  coli,  B.  influenzae,  B.  Fried- 
liinder,  and  S.  hemolyticus.'  The  present  report  is  a  summary'  of  the 
work  up  to  the  present  time  and  an  outline  of  such  conclusions  as  are 
suggested  thereby. 

The  method  of  procedure  with  the  various  bacteria  was  essentially  the 
same.  Large  amounts  of  growth  (usually  a  platinum  loopful  of  soHd 
growth)  were  smeared  on  the  tongue,  pharynx,  nasal  septum,  and  into 
the  tonsil  crypts  of  individuals  free  from  unusual  abnormalities  of  the 
upper  air  passages.  Cultures  were  made  from  the  various  sites  at  fre- 
quent intervals  and  the  disappearance  of  the  bacteria  observed  in  this 
way.  The  general  nature  of  the  results  is  summarized  in  table  1 .  The 
striking  fact  which  becomes  apparent  at  once  is  that  the  various  organ- 
isms all  disappeared  as  a  rule  witliin  twenty-four  hours.  The  occa- 
sional exceptions  where  the  bacteria  were  still  recovered  after  two  to 
three  days  are  of  interest  and  their  probable  explanation  wiU  be  taken 
up  below.  It  should  also  be  emphasized  that  in  no  case  was  any  de- 
monstrable local  lesion  or  general  reaction  set  up. 

The  unexpectedly  rapid  disappearance  of  the  inoculated  bacteria  led 
us  to  seek  some  information  about  the  mechanism  which  was  responsible 
for  their  disposal.  In  a  previous  paper  (2)  the  literature  bearing  on  this 
subject  was  reviewed  and  the  various  possible  factors  were  enumerated. 
It  was  pointed  out  that  one  must  consider  the  flushing  action  of  the 

'  The  work  with  B.  I'riedlander  and  with  S.  hemolyticus  is  not  yet  completed 
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mouth  and  nasal  secretions  with  the  associated  acts  of  swallowing  and 
expectoration,  chemical  action  such  as  the  reaction  of  the  saliva,  and 
biological  effects  such  as  phagocytosis  and  the  antagonistic  effect  of  bac- 
teria already  present  in  the  mouth.  The  theoretical  discussion  pre- 
sented at  that  time  can  now  be  amplified  by  a  more  real  evaluation  of  the 
importance  of  these  various  factors.  The  mechanical  flushing  action 
of  the  secretions  seems  undoubtedly  the  most  important  element 
in  the  disposal  of  bacteria  introduced  into  the  mouth  and  nose.  The 
rapid  disappearance  of  hardy  organisms  such  as  B.  coli  and  B.  Fried- 
lander,  which  survive  for  days  in  saliva  in  vitro,  can  hardly  be  explained  in 
any  other  way.  The  demonstration  of  the  rapid  removal  (less  than  twenty- 
four  hours)  of  inert  particles  such  as  kieselguhr  when  placed  in  the  nose 
or  on  the  tongue  or  in  tonsil  crypts  supports  this  idea  (3).  Next  in 
importance  seems  to  be  the  fact  that  saliva  in  many  instances  is  an  unfa- 
vorable medium  for  bacterial  growth.  Influenza  baciUi  for  example  sus- 
pended in  fresh  saliva  are  no  longer  viable  on  artificial  media  after  twenty- 
four  hours  (4).  The  exact  nature  of  this  unfavorable  action  is  uncer- 
tain. It  cannot  be  attributed  to  any  specific  quality  of  the  saliva  such  as 
reaction  (5)  but  must  relate  to  the  general  composition  of  the  medium. 
In  other  cases  the  secretions  exercise  a  prompt  and  direct  destructive 
effect  on  bacteria  (sarcina  lutea  (2)  ).  The  particular  factors  which 
seemed  to  be  important  in  the  disposal  of  the  various  organisms  are  sum- 
marized in  table  1 .  In  general  then  it  may  be  said  that  the  disappear- 
ance of  the  bacteria  studied  was  due  to  the  rapid  flushing  action  of  the 
secretions,  together  with  a  more  or  less  unfavorable  environment  which 
offered  no  chance  for  colonization.  The  few  instances  in  which  organ- 
isms persisted  for  over  a  day  are  of  interest  in  this  connection.  It 
seems  probable  that  some  anatomical  protection  such  as  a  temporary 
pocketing  in  some  crevice  in  the  mucous  membrane  prevented  their 
prompt  removal.  The  absence  of  production  of  any  carrier  state  after 
introduction  of  organisms  into  tonsil  crypts  also  requires  explanation, 
but  this  does  not  seem  remarkable  when  one  considers  that  tonsil  car- 
riers usuaUy  foUow  inflammation  of  the  glands  and  that  the  bacteria  are 
located  in  the  depths  of  the  diseased  crypts  and  not  in  superficial  crevices 
alone. 

The  experimental  demonstration  of  the  rapid  disappearance  of  cer- 
tain bacteria  introduced  into  the  upper  air  passages  raised  the  question 
of  their  significance  when  encountered  naturally  in  healthy  people.  It 
seemed  that  a  careful  study,  over  a  considerable  period,  of  the  bacteria 
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present  in  the  mouth  of  a  given  individual  might  enable  one  to  dilTcr- 
entiate  between  such  organisms  as  constitute  a  true  mouth  flora  in  the 
sense  of  being  constantly  present  and  those  which,  while  occasionally 
present,  disappear  promptly  and  are  to  be  regarded  as  transients  rather 
than  real  inhabitants.  A  study  of  this  question  is  now  in  progress  and 
while  not  yet  complete  the  following  tentative  conclusions  maybe  drawn: 

1.  There  are  certain  bacteria  which  seem  to  constitute  a  true  mouth 
flora  in  the  sense  that  they  live  and  multiply  and  are  almost  constantly 
present  in  most  people  and  persist  from  day  to  day  over  considerable 
periods  of  time.  Among  them  may  be  mentioned  particularly  a  green 
streptococcus  which  grows  in  long  chains,  certain  diphtheroids  and  vari- 
ous members  of  the  Gram  negative  coccus  group.  The  position  of  the 
influenza  bacillus  and  the  pneumococcus  is  not  yet  clear. 

2.  Another  group  of  organisms  may  be  occasionally  recovered  from 
the  mouth  but  as  a  rule  these  are  present  only  for  short  periods  of  time. 
They  seem  to  be  bacteria  which  are  essentially  transients  and  fail  to 
colonize  or  to  survive  on  normal  mucous  membranes.  In  this  group  we 
have  found  staphylococcus  albus,  various  pigment  forming  "air  bac- 
teria," spore  bearing  "air  bacteria,"  and  such  potential  pathogens  as 
streptococcus  hemolyticus,  pneumococcus,  and  others. 

3.  Occasional  indi\-iduals  are  encountered  who  "carry"  over  consid- 
erable periods  of  time  organisms  which  do  not  belong  to  the  normal  true 
mouth  flora  such  as  streptococcus  hemolyticus,  B.  diphtheriae,  meningo- 
coccus, B.  Friedlander  and  others.  This  carrier  state  often  follows  a 
recognized  infection  and  is  associated  with  the  persistence  of  bacteria  in 
the  infected  tonsils  or  nasopharjTigeal  Ij-mphoid  tissue. 

These  facts  are  in  harmony  with  the  results  obtained  from  the  ex- 
perimental inoculations  described  above. 

DISCUSSION 

Before  discussing  any  possible  general  conclusions  which  may  be 
drawn  from  these  observations  on  the  fate  of  bacteria  introduced  into 
the  upper  air  passages,  a  serious  drawback  to  the  experimental  method 
should  be  mentioned,  namely  that  the  strains  employed  had  been  sub- 
jected to  one  or  more  subcultures  on  artificial  media.  WTiether  or  not 
such  passage  materially  altered  the  invasive  power  of  the  organisms  is  un- 
certain, but  it  constitutes  a  weak  point  in  an  experiment  designed  to 
imitate  natural  conditions.     However,  the  general  trend  of  the  results 
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was  SO  uniform  that  some  significance  must  be  attached  to  them.  The 
outstanding  fact  seems  to  be  that  the  "nonnal"  intact  mucous  mem- 
branes of  the  upper  air  passages  are  not  only  impervious  to  the  attack  of 
certain  pathogenic  bacteria,  but  that  these  organisms  also  fail  to  colon- 
ize on  such  surfaces.  In  other  words  conditions  are  analogous  to  those 
which  obtain  on  the  intact  skin  surfaces.  Apparently  the  ground  must 
be  prepared  in  some  way  before  these  organisms  can  produce  disease. 
The  acute  exanthemata  such  as  scarlet  fever  and  measles  seem  clearly 
to  involve  an  alteration  of  the  mucous  membranes  and  perhaps  of  the 
body  in  general  which  allows  such  bacterial  invasion.  The  familiar 
streptococcic  complications  of  these  diseases  may  be  mentioned.  Influ- 
enza similarly  promotes  secondary  bacterial  invasion,  and  poisoning 
with  certain  arsenical  compounds  associated  with  hyperaemia  of  the 
respiratory  mucosa  seems  to  operate  in  a  similar  way.  Finally  local 
irritation  of  the  respiratory  tract  such  as  occurs  in  "gas"  poisoning  allows 
secondary  bacterial  invasion,  and  there  are  doubtless  numerous  other 
less  obvious  disturbances  which  bring  about  the  same  result.  One 
might  speculate  further  whether  any  of  the  recognized  pathogens  which 
invade  through  the  respiratory  tract,  such  as  pneumococcus,  meningococ- 
cus, and  the  tubercle  bacillus,  are  capable  of  primarily  creating  their 
own  portal  of  entry  without  the  cooperation  of  some  other  factor. 

Much  further  detailed  study  is  needed  to  elucidate  these  leads,  but 
the  general  conclusion  may  be  drawn  that  the  upper  air  passages  oflfer  to 
organisms  which  are  not  members  of  the  normal  flora  not  a  favorable  but 
an  extremely  unfavorable  environment,  and  that,  unless  a  special  set  of 
circumstances  favors  them,  they  are  speedily  eliminated  without  produc- 
ing disease. 

CONCLUSIONS 

1.  The  free  surfaces  of  the  normal  intact  mucous  membranes  of  the 
upper  air  passages  offer  an  unfavorable  environment  for  the  growth  and 
colonization  of  certain  organisms  both  of  the  pathogenic  and  non-patho- 
genic groups. 

2.  Experimental  inoculation  indicates  that  these  surfaces  when  intact 
are  impervious  to  invasion  by  organisms  which  under  other  conditions 
may  produce  disease. 

3.  Various  bacteria  inoculated  upon  these  surfaces  in  large  amounts 
are  promptly  disposed  of  mainly  by  mechanical  means. 
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4.  The  question  is  raised  if  some  preliminary  "injury"  is  not  essential 
to  the  initiation  of  diseases  which  clinically  appear  to  be  primary,  such 
as  pneumonia,  meningitis,  tuberculosis  and  others. 
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TWENTY-FOUR  YEARS'  EXPERIENCE  WITH  THE 
SUBCUTANEOUS  TUBERCULIN  TEST 

LAWR.\SON  BROWN  and  FRED  H.  HEISE 
Trudeati  Sanatorium,  Trtideaii,  Nciv  York 

The  subcutaneous  tuberculin  test  has  gradually  fallen  into  disuse. 
The  reasons  for  this  are  no  doubt  the  dread  of  the  danger  of  the  occa- 
sional severe  reactions,  the  introduction  of  the  cutaneous,  intracutaneous 
and  ophthalmic  tests,  and  of  the  X-ray,  and  the  more  widely  dissemi- 
nated knowledge  that  a  positive  reaction  may  not  mean  tuberculous  dis- 
ease in  the  organ  under  consideration.  In  spite  of  these  facts,  the  sub- 
cutaneous tuberculin  test  has  been  used  at  the  Trudeau  Sanatorium,  off 
and  on,  for  the  last  twenty-five  years.  At  one  time,  about  seventeen  or 
eighteen  years  ago,  this  test  was  given  to  all  patients  who  after  careful 
repeated  examinations  showed  no  tubercle  bacilli  in  the  sputum.  Dur- 
ing this  period  one  or  two  patients  had  a  somewhat  prolonged  period  of 
depression,  with  increase  of  sjTnptoms,  following  a  rather  severe  reaction. 
On  the  other  hand,  many  patients  felt  much  better  after  a  sharp  reac- 
tion and  some  so  well  that  they  desired  to  take  tuberculin  treatment. 
One  of  the  authors  has  had  two  or  three  severe  reactions  (104°)  to  tuber- 
culin, obtained  from  inhalation  of  the  spray,  and  could  verify  that  a 
feeling  of  well  being  followed  the  reactions.  The  introduction  of  skin 
and  eye  tests  and  the  fact  that  following  a  reaction  to  a  subcutaneous  dose 
of  tuberculin  focal  pulmonarj'  reactions  were  unusual,  and  in  a  deep- 
seated  focus  not  to  be  expected,  cast  doubt  upon  the  value  of  the  sub- 
cutaneous test.  The  danger  from  tuberculin  lies  in  the  fact  that  exten- 
sive pulmonary  disease  may  yield  few  or  no  physical  signs  and  yet  re- 
spond very  actively  to  tuberculin.  Tliis,  however,  rarely  followed  in 
our  early  work  with  the  subcutaneous  test,  but,  in  any  case,  the  X-ray 
study  at  once  reveals  to-day  the  presence  of  any  deeply  seated  focus. 
Not  only  is  this  disclosed,  but  some  hold  that  congestive  changes  about 
reacting  foci  can  be  detected  and  that  we  thus  have  an  additional 
means  of  determining  a  focal  pulmonary'  reaction.  A  cottony,  hazy 
appearance  about  a  previously  sharply  defined  "dense"  nodule  during 
the  reaction,  which  in  several  days  disappears,  does  occur  and  can  be 
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interpreted  as  a  congestive  process.  It  is  well  known  that  during  a 
tuberculin  reaction  such  conditions  can  occur. 

In  all,  324  patients  were  subjected  to  the  test  and  282  reacted  and  42 
failed  to  react. 

In  a  typical  reaction,  usually  ten  to  eighteen  hours  after  the  injection, 
the  patient  begins  to  feel  feverish,  has  slight  elevation  of  temperature 
and  has  malaise.  The  symptoms  arc  rapidly  aggravated  and  the  pa- 
tient is  soon  forced  to  go  to  bed,  with  pains  in  the  head,  back  and  legs. 
Oppression  in  the  chest  may  occur  and  the  tendency  to  cough  and  to 
expectorate  increases.  The  temperature  may  rise  to  103°  and  usually 
falls  rather  rapidly  after  eight  to  twelve  hours  by  lysis.  It  may  not 
rise  over  100°  and  may  persist  for  several  days  with  rather  severe  symp- 
toms. The  pulse  may  reach  120  or  over,  and  the  urine  increase  in  amount 
with  slight  traces  of  albumen  or  a  diazo  reaction.  The  day  following 
the  reaction  the  patient  is  a  little  weak  but  soon  feels  as  well  as,  if  not 
better  than,  usual.  After  the  larger  doses  of  tuberculin,  the  reaction 
must  be  characteristic  or  show  focal  changes  before  it  can  be  termed 
positive. 

The  tuberculin  used  was  Koch's  old  tuberculin,  designated  as  0.  T. 

All  cases  received  as  an  initial  injection  3  1'  and  subsequently  at 
inters-als  of  three  days,  some  of  the  following  doses  until  reaction  oc- 
curred: 3  2,  3  5,  2/1,  2  2,  2/3,  2/4,  2  5,  2,6,  2/7,  2/8,  1/1.  If  1/1 
produced  no  reaction  this  dose  was  repeated  and  if  there  was  still  no  re- 
action the  case  was  designated  as  not  reacting  to  the  test. 

1.  Percentage  reacting  in  each  group.  For  the  reason  that  the  usual 
procedure  was  to  give  only  the  following  doses:  3/1,  2/1,  23,  2/5,  1/1, 
1/1,  those  cases  reacting  to  doses  between  the  above  groups  were  classi- 
fied as  reacting  in  the  higher  group.  Thus,  those  reacting  to  3/2,  3/5 
and  2  1  were  classified  as  reacting  to  2  1  and  those  reacting  to  2/2  and 
2/3  were  grouped  in  the  2/3  group,  etc.  WTien  classified  thus,  the  fol- 
lowing number  and  per  cent  reacted : 


EEACrmC  DOSE 

NUMBER  OF  CASES  CI\'EN  THE  DOSE 

PER  CENT  or  REACTIONS 

3  1 

324 

2 

3/2,  3/5,  2/1 

318 

41 

2  2,  2  3 

189 

30 

2/4,  2  5 

133 

51 

2/6,  2  7,2  S,  1,1 

65 

35 

>  i  2  =  0.0002  cc;  2  1  =  0.001  cc;  1  1  =  0.01  cc,  etc. 
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In  all,  282  cases  reacted  to  the  test  but  14  were  not  examined  during 
or  immediately  after  the  reaction.  Of  the  remaining  268  cases  which  were 
examined  for  focal  reaction.  199  or  74  per  cent  showed  no  focal  reaction, 
as  determined  by  physical  signs.  There  were  no  rales  present  at  any 
time  in  68  (34  per  cent)  of  these  199  cases.  In  80  cases  (40  per  cent) 
rales  were  present  before  and  after  the  test,  and  at  the  time  of  discharge, 
usually  several  months  later.  In  37  cases  (19  per  cent)  rS.les  were  pres- 
ent before  the  test  but  disappeared  before  the  time  of  discharge.  And 
in  14  cases  (7  per  cent)  rales  not  present  before  and  during  the  test  were 
present  at  discharge.  In  the  vast  majority  of  cases  the  rales  were  fine 
r41es  which  occurred  most  often  in  the  upper  half  of  the  lung. 

2.  Physical  signs  increased  during  reaction.  Physical  signs  were  in- 
creased during  the  reaction  in  48  (18  per  cent)  of  the  258  cases  examined. 
Of  these,  6  cases  (12.5  per  cent)  had  no  rales  upon  admission  or  upon  dis- 
charge, but  did  have  them  during  the  reaction.  So,  also,  in  6  (12.5  per 
cent)  the  rales,  occurring  during  reaction,  persisted  until  discharge.  In 
5  cases  (10  per  cent)  rMes,  present  upon  admission  and  increased  during 
the  reaction,  were  absent  at  discharge.  And  in  31  (65  per  cent)  the 
rales,  present  upon  admission,  were  increased  during  the  test  and  present 
upon  discharge. 

3.  Physical  signs  diminished  during  reaction.  In  21  of  the  268  cases, 
physical  signs  were  diminished  during  the  reaction  (8  per  cent) .  Of  these 
21  cases,  16  had  rales  on  admission  and  also  at  discharge.  The  remain- 
ing 5  cases  had  rales  on  admission  but  not  at  discharge  (24  per  cent). 

4.  Tubercle  bacilli  in  sputum  during  and  after  test.  Five  cases  had  a 
history  of  tubercle  bacilli  being  found  in  the  sputum  previous  to  admis- 
sion. The  accuracy  of  these  observations  was  questioned  at  Trudeau. 
Other  cases  had  tubercle  bacilli  as  follows: 


PREVIODS  TO 
ADUISSION 

BEFORE 
REACnOH 

IMMEDIATELY 

AFTER 

REACTION 

MONTHS 

AFTER 

REACTION 

PERSISTING 

MONTHS 
AFTERWARDS 

NUMBER  OF 
CASES 

GAFFKY 

1 

1 

0 

2 

0 

1 

vii 

1 

0 

0 

? 

0 

1 

? 

1 

0 

1 

0 

0 

1 

ii 

0 

1 

0 

0 

0 

1 

i 

0 

0 

0 

0 

0 

1 

iv 

0 

0 

0 

1 

0 

4 

i,  i,  iii,  V 

0 

0 

0 

2 

0 

1 

iii 

0 

0 

0 

3 

0 

4 

i,  ii,  ii,  iii 

0 

0 

0 

4 

0 

2 

ii,  V 

0 

0 

0 

5 

0 

1 

V 

0 

0 

0 

7 

0 

1 

i 
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Thus  there  were  18  cases  (6  per  cent)  in  which  tubercle  bacilli  were 
found  in  the  sputum  while  at  the  sanatorium.  In  only  two  instances 
were  tlusc  found  immediately  after  the  test  and  one  of  these  cases  sup- 
posedly had  bacilli  present  previous  to  admission.  It  may  be  correctly 
said  that  the  incidence  of  occurrence  of  positive  sputum  in  these  test 
cases  is  not  greater  than  the  incidence  of  positive  sputum  occurring  in 
similar  cases  which  ha\c  had  no  tuberculin  subcutaneously  and  a  previ- 
ously consistently  negative  sputum.  None  of  these  cases  failing  to  re- 
act to  1/1  had  tubercle  bacilli  in  their  sputum  while  at  the  sanatorium. 
And  in  only  one  instance  was  there  a  history  of  tubercle  bacilli  being 
found  previous  to  admission.  Of  the  18  cases  having  positive  sputum 
at  the  sanatorium,  10  (56  per  cent)  occurred  in  the  group  showing  no 
increase  of  physical  signs  during  reaction.  Five  (27  per  cent)  showed 
increased  and  two  (11  per  cent)  diminished  physical  signs  during 
reaction,  and  one  was  not  examined. 

5.  Occurrence  of  hemoptysis.  Of  the  282  cases  reacting  to  tuberculin, 
68  (24  per  cent)  had  hemoptysis  at  some  time.  Of  these  68  cases,  46 
(67  per  cent)  showed  no  change  in  physical  signs  during  reaction,  11 
(16  per  cent)  an  increase,  and  7  (10  per  cent)  a  diminution.  Four  cases 
were  not  examined.  Of  the  42  cases  not  reacting,  7  (17  per  cent)  had 
had  hemoptysis  at  some  time. 

6.  Occurrence  of  pleurisy.  Of  the  282  cases  reacting,  141  (50  per  cent) 
had  no  history  of  pleurisy.  Dry  pleurisy  occurred  in  129  (46  per  cent), 
while  wet  pleurisy  occurred  in  only  10  cases  (4  per  cent).  The  occur- 
rence of  pleurisy  bore  no  relation  to  a  focal  reaction  as  determined  by 
physical  signs.  Of  the  42  cases  not  reacting  to  the  test,  26  (61.5  per 
cent)  had  no  pleurisy,  15  (38  per  cent)  had  dry  pleurisy,  and  1  (0.5 
per  cent)  had  pleurisy  with  effusion.  Of  the  144  cases  with  a  history  of 
dry  pleurisy,  129  (89  per  cent)  reacted  and  of  the  11  cases  with  wet 
pleurisy  10  (91  per  cent)  reacted.  ^5 

7.  Focal  reactions  determined  by  X-ray.  There  were  41  cases  reacting 
constitutionally  that  had  X-rays  taken  within  24  hours  of  the  onset  of 
the  reaction.     In  this  group  there  were: 

Tumor 1 

Pleurisy  only 1 

Negative  cases 9 

Peribronchial  cases 26 

Parenchymatous  cases 5 
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The  case  with  tumor  showed  an  extension  of  the  lesion,  whether  be- 
cause of  the  tuberculin  or  not  is  problematical.  The  pleuritic  case 
showed  no  change.  Seven  of  the  negative  cases  showed  no  change, 
while  two  showed  a  questionable  increase  in  the  shadows.  Of  the  26 
peribronchial  cases,  18  showed  no  change,  5  a  questionable  increase,  2  a 
definite  increase,  and  one  a  questionable  clearing  of  the  shadows.  Of  the 
5  parenchymatous  lesions,  4  showed  no  change  and  one  a  definite  in- 
crease in  the  shadows.  Thus,  of  all  cases  considered,  only  3  showed  a 
definite  increase  in  shadows  during  the  reaction.  Two  of  these  were  of 
the  peribronchial  and  one  of  the  parenchymatous  type. 

S.  Posl-discharge  kislory.  The  following  table  compares  the  post- 
discharge  history  of  the  cases  in  year  groups,  according  to  the  number  of 
years  after  discharge  that  information  is  obtainable :     • 


Posl-discharge 

history 

AITER  1  YEAK 

AFTER  2  YEARS 

APTER  3  YEARS 

AFTER  4  YEARS 

AFTER  5  YEARS 

> 
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1 

a 

-s 

13 

(5 

> 

1 

a. 

3 

< 

> 
< 

•o 

1 

(5 

> 

•a 

1 
(2 

■s 

280 

12 

2 

249 

16 

0 

247 

29 

2 

234 

36 

5 

225 

41 

9 

Reacting 
cases 

(4%) 

(7%) 

(6%) 

(11%) 

(8%) 

(15%) 

(2%) 
Tb.  3 
?2 

(18%) 

(4%) 

Tb.  6 

Care.  1 

?2 

42 

1 

0 

28 

2 

0 

24 

2 

1 

20 

2 

1 

IS 

2 

2 

Non-react- 

(2%) 

(7%) 

(8%) 

(4%) 

(10%) 

(5%) 

(12%) 

(12%) 

ing  cases 

Pneu. 

Pneu. 

Pneu. 
1,?1 

From  the  above,  it  is  seen  that  the  cases  reacting  to  the  test  have  a 
relapse  incidence  of  1|  to  2  times  the  relapse  incidence  of  those  cases 
not  reacting.  However,  the  number  of  cases  not  reacting  is  too  small 
from  which  to  draw  absolute  conclusions. 

9.  Relation  between  focal  reaction  as  determined  by  physical  signs  and 
X-ray  findings.  There  were  41  cases  that  had  X-rays  made  during  the 
reaction,  of  which  4  had  no  chest  examination  made  at  the  time.  Of  the 
remaining  37  cases,  29  showed  no  change  in  physical  signs  during  the 
reaction.  Of  these  29,  22  had  no  rales.  Of  the  22  cases  having  no 
rales  and  showing  no  change  in  physical  signs  during  the  reaction,  the 
X-ray  showed  no  change  in  15  (68  per  cent).     In  2  (9  per  cent)  an  in- 
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crease,  in  4  (18  per  cent)  a  questionable  increase,  and  in  1  (6  per  cent) 
a  diminution  of  shadows  was  seen. 

Seven  ciises  (5  with  fine  and  2  with  moderately  coarse  riles)  showed  no 
change  in  physical  signs  during  the  reaction.  Of  these,  the  X-ray  showed 
no  change  in  5  cases,  a  questionable  increase  in  one  case  and  an  increase 
in  one  case.  Two  cases,  both  without  riles  upon  admission,  had  ques- 
tionable fine  riles  during  the  reaction.  One  showed  no  change,  and  the 
other  a  questionable  increase  in  shadows  by  X-ray  during  the  reaction. 
One  case  developed  moderately  coarse  riles  at  a  base  during  the  reaction. 
This  case  showed  a  questionable  increase  of  shadows  by  X-ray. 

Three  cases  had  a  defmite  increase  in  riles  during  the  reaction.  All 
showed  no  change  by  X-ray.  Two  cases  showed  a  diminution  of  riles 
during  the  reaction.     Both  showed  no  change  by  X-ray. 

Of  the  41  cases  having  X-rays  before  and  during  the  reaction,  30 
showed  no  change  (7.>  per  cent).  Of  the  remaining  12,  7  showed  a  ques- 
tionable increase  (17  per  cent),  3  a  definite  increase  (7  per  cent),  and  1  a 
questionable  clearing. 

There  seemed  to  be  no  difference  in  the  after  history-  of  those  who  did 
and  did  not  show  focal  reaction  by  means  of  X-ray.  But  the  numbers 
are  too  few  to  warrant  a  definite  statement. 

10.  Dangers  of  the  test.  When  the  cases  are  properly  selected,  the  evi- 
dence is  overwhelmingly  in  favor  of  no  permanentharm  being  done,  if  the 
test  is  carried  out  carefully  and  the  doses  properly  regulated  and  spaced. 
As  a  matter  of  fact,  some  cases  seem  to  show  improvement. 

11.  Selection  of  cases.  It  is  ob%-ious  that  the  tuberculin  is  of  no  value 
when  a  diagnosis  can  be  made  with  certainty  without  the  test.  There- 
fore, when  tubercle  bacilli  are  present  in  the  sputum,  or  when  there  is  a 
definite  and  otherwise  unexplainable  hemoptysis,  or  w-hen  definite  mod- 
erately coarse  rales  are  present  in  the  upper  half  of  the  chest,  or  when 
there  is  a  historv'  of  an  otherwise  unexplainable  pleurisy  with  effusion, 
and  when  any  one  of  the  above  is  accompanied  by  a  definite  parenchy- 
matous lesion  as  seen  in  the  X-ray  plate,  somewhere  in  the  upper  half  of 
the  chest,  the  test  should  not  be  employed,  as  no  further  assistance  can 
be  given  by  it. 

However,  when  the  X-ray  fails  to  show  a  definite  parenchymatous 
lesion  somewhere  in  the  upper  half  of  the  chest  and  tubercle  bacilli 
cannot  be  demonstrated,  the  test  can  be  used  advantageously  as  an  aid 
in  differential  diagnosis,  for,  when  the  test  proves  negative,  recent 
pulmonary  tuberculosis  is  in  all  probability  not  present. 
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12.  Value  of  the  tuberculin  test  as  regards  diagnosis  and  treatment. 
Supposedly  specific,  the  tuberculin  test  presupposes  at  least  an  infection 
with  the  tubercle  bacillus  when  positive.  However,  it  does  not  give  any 
accurate  information  as  to  whether  tuberculous  disease  is  present  or  not: 
or,  if  present,  the  test  does  not  give  any  definite  knowledge  regarding  its 
activity.  For  this  reason,  therefore,  a  positive  reaction  must  in  itself 
mean  nothing  more  than  infection  with  the  tubercle  bacillus.  However, 
when  the  reaction  is  accompanied  by  a  definite  focal  pulmonary  reaction 
as  seen  by  the  X-ray  it  must  be  supposed  that  the  pulmonary  infection 
at  least  is  present.  For  this  reason  it  is  probably  the  wiser  course  to 
give  the  patient  the  benefit  of  sanatorium  treatment,  according  to  his 
sjonptomatic  needs,  for  from  three  to  six  months  in  order  that  he  might 
learn  how  to  regulate  his  life  properly  and  to  avoid  a  future  breakdown. 

The  3  cases  showing  a  definite  pulmonary  focal  reaction  by  X-ray  had 
no  increase  of  physical  signs  during  the  reaction.  Of  the  five  cases 
showing  by  X-ray  a  questionable  focal  pulmonary  reaction,  only  one 
had  increase  of  physical  signs  during  the  reaction.  It  may  be  said  that 
73  per  cent  of  the  41  cases  having  X-rays  during  the  reaction  showed  no 
change  by  X-ray,  and  78  per  cent  of  37  cases  having  bolh  a  chest 
examination  and  an  X-ray  during  the  reaction  showed  no  change 
as  determined  by  rales.  So  it  can  be  truthfully  stated  that  with 
a  proper  selection  of  cases  the  vast  majority  show  no  pulmonary  change 
■during  the  reaction.  Of  267  cases  examined  during  reaction,  only  47 
(18  per  cent)  showed  an  increase  of  rales  or  the  occurrence  of  rales  dur- 
ing reaction,  and  21  (8  per  cent)  showed  a  decrease  in  rales. 

When  the  test  is  negative,  tuberculous  infection  is  not  proved  or  dis- 
proved, and  the  after  history  of  patients  shows  fewer  relapses  from  tu- 
berculosis than  if  the  test  proves  positive.  So,  also,  in  42  cases  not 
reacting,  none  were  known  to  have  died  of  pulmonary  tuberculosis. 
In  regard  to  two  relapses,  one  occurred  in  an  incipient  case  who  had 
hemorrhages  at  the  sanatorium  and  of  whom  no  X-ray  was  made.  This 
patient  was  alive  eleven  years  after  discharge.  The  other  relapse  oc- 
curred in  a  case  otherwise  negative  and  was  classified  as  relapsed  owing 
to  the  fact  that  hemorrhages  occurred  during  the  first  and  fourth  years 
after  discharge.  So,  if  42  cases  can  be  used  as  a  standard  for  judgment, 
a  negative  reaction  in  selected  cases  is  so  infrequently  followed  by  re- 
lapse as  to  be  fairly  negligible.  For  this  reason  it  can  also  be  stated 
that  a  negative  reaction  presupposes  sjmiptoms  of  activity  due  to  causes 
other  than  pulmonary  tuberculosis. 
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SUMMARY    AND    CONCLUSIONS 

1.  These  conclusions  arc  based  on  a  study  of  324  patients  subjected 
to  the  subcutaneous  tuberculin  test  during  a  period  of  twenty-four  years. 

2.  Added  knowicdj-o  has  restricted  the  use  of  this  test  to  patients  with- 
out a  definite  parenchjinatous  X-ray  pulmoniir)'  lesion,  or  in  rare  in- 
stances to  those  with  an  apparently  healed  parenchjTnatous  pulmonary 
lesion,  slight  in  extent. 

3.  Forty-two  patients  failed  to  react  to  a  second  dose  of  0.01  cc,  O.  T. 
(usually  spoken  of  as  10  mg.). 

4.  Patients  who  fail  to  react  to  this  dose  may  be  safely  returned  home 
and  to  work. 

5.  The  use  of  the  subcutaneous  tuberculin  test  has  produced  no  last- 
ing untoward  result  and,  given  as  advised,  has  only  a  very  temporary 
effect  upon  the  patient,  which,  however,  is  more  usually  favorable. 

6.  In  only  2  instances  did  tubercle  bacilli  occur  in  the  sputum  for  the 
first  time  immediately  after  the  test. 

7.  Over  90  per  cent  of  the  75  patients  with  a  history-  of  hemoptysis 
reacted  to  the  tuberculin  test. 

8.  About  90  per  cent  of  144  patients  with  drj-  pleurisy,  and  90  per 
cent  of  ten  patients  with  wet  pleurisy,  reacted  positively  to  the  tuberculin 
test. 

9.  Of  41  patients  studied  by  X-ray,  only  3  showed  a  positive  increase 
of  shadows. 

10.  Of  268  patients,  only  48  (18  per  cent)  showed  an  increase  of 
rales  during  the  reaction,  and  21  (8  per  cent)  a  decrease. 

11.  The  subcutaneous  tuberculin  test  when  positive  proves  tubercu- 
lous infection,  but  when  accompanied  by  definite  clinical  changes,  or 
more  surely  if  by  increase  of  X-ray  changes  (focal  reaction),  indicates  that 
the  lesion  is  more  accessible  to  circulator}'  changes  and  presumably  less 
firmly  cicatrized  (healed) . 


THE  RELATIONSHIP  OF  INFLUENZA  TO  CLINICAL 
PULMONARY  TUBERCULOSIS 

DEDUCTIONS  FROM  THE  EPIDEMIC  OF  1918-1919 

MARTIX  F.  SLOAN 
Eudowood  Sanatorium,   Toivson,  Maryland 

Impressed  by  the  uniformity  of  histories  associated  with  a  similarity 
of  clinical  tindings  in  an  unusually  large  number  of  individuals  coming 
to  his  attention  in  private,  dispensary  and  sanatorium  practice  in  Balti- 
more in  the  w-inter  of  1918  and  the  spring  of  1919,  the  writer  was  led  to 
establish  to  his  owm  satisfaction  the  influence  of  acute  epidemic  influenza 
on  dormant  and  insidious  tuberculosis.  The  particular  study  was  not 
original,  as  the  literature  contains  numerous  observations  of  keen  clini- 
cians in  similar  epidemics  of  the  past  centurv-;  neither  were  the  final  de- 
ductions unique.  Dr.  Benjamin  Rush  writing  in  Medical  Inquiries  and 
Observations  about  influenza  in  Philadelphia  in  the  autumn  of  1789  and 
the  spring  of  1790  says,  "It  proved  fatal  to  persons  who  had  been  previ- 
ously debilitated  by  consumptive  habits.  It  tenninated  in  asthma  in 
three  cases  coming  under  my  notice  and  in  pulmonar}'  consumption  in 
many  more."  Rush  based  this  imequivocal  deduction  on  physical  find- 
ings and  histories  alone,  as  diagnostic  methods  of  finesse,  such  as  bacilli 
in  the  sputum  and  X-ray  plates,  were  then  unknown.  Dr.  Daniel  Drake 
in  his  Systematic  Treatise  of  the  Principal  Diseases  of  the  Interior  Valley 
of  North  America,  writing  about  the  sequelae  of  influenza,  mentioned 
the  unusual  number  of  cases  of  pulmonar}'  phthisis  that  developed  (l). 
Drake  was  an  army  surgeon  and  was  giving  his  experience  in  an  outpost 
in  the  Ohio  Valley  in  1818.  Dr.  E.  R.  Baldwin,  in  Osier's  Modern  Medi- 
cine, writes,  "Influenza  must  be  classed  as  an  important  exciting  cause, 
if  not  a  true  predisposition,  of  tuberculosis."  Dr.  W.  G.  MacCallum  in  his 
Text  Book  on  Patholog>'  says,  "an  existing  tuberculous  infection  is 
rendered  worse  and  new  tuberculosis  may  arise  on  the  basis  of  the  influ- 
enza." 

The  literature  also  testifies  to  the  importance  of  epidemic  influenza 
as  an  etiological  factor  in  numerous  other  acute  and  chronic  diseases  of 
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the  lungs,  as  bronchopneumonia,  fibrinous  and  serous  pleurisy,  empyema, 
lung  abscess,  chronic  bronchitis,  bronchial  asthma,  and  bronchiectasis. 
Fruthin^'ham  reports  a  case  of  double  pneumothorax  and  another  of 
suppurative  pleurisy  that  came  to  his  service  at  Camp  Devens  in  1918. 
Practically  all  these  but  the  last  two  were  encountered  in  this  study,  but 
neither  the  title  of  the  paper  nor  the  lime  will  permit  a  discussion  of  the 
dilTerent  ways,  except  one,  in  which  influenza  left  its  imprint  in  the  chest, 
or  of  the  relative  frequency  of  its  sequelae. 

The  first  point  established  in  this  study  was  the  presence  of  active 
pulmonary  tuberculosis.  The  usual  diagnostic  methods  of  physical  and 
sputum  examinations,  and  sometimes  X-ray  plates  were  employed. 

The  real  problem  was  the  diagnosis  of  tuberculosis  from  the  nontu- 
berculous  sequelae,  the  most  diflicult  of  which  were  residual  pneumonia 
and  bronchiectasis  respectively.  .Xs  a  matter  of  fact,  a  major  impres- 
sion resulting  from  this  investigation  is  that,  in  this  conrfection,  the 
tuberculous  lesion  is  in  most  cases  a  graft  upon  a  residual  bronchopneu- 
monia. Digression  at  this  point  is  apropos.  Students  of  tuberculosis 
generally  agree  that  every  individual  who  reaches  the  age  of  fifteen  years 
has  been  infected  by  living  tubercle  bacilli,  and  that  every  adult  human 
represents  a  victory  of  the  species  over  the  lower  form  of  life.  Thous- 
ands of  infants  and  children  die  annually  from  one  of  the  dilTerent  forms 
of  tuberculosis  during  an  early  attack  of  the  microorganism  without  the 
true  nature  of  the  cause  ever  being  diagnosed.  By  reason  of  early  ac- 
quired immunity,  most  of  us  are  able  to  encapsulate  infecting  tubercle 
bacilli  and  to  pass  through  the  remaining  ages  of  life  without  further 
inconvenience.  The  encapsulated  bacilli  remain  dormant  until  such  a 
time  as  the  body  resistance  to  their  further  encroachment  be  broken 
down.  This  is  not  entirely  accomplished  by  the  action  of  the  bacilli 
per  se,  but  by  such  extraneous  factors  as  intemperance,  poverty,  physical 
exertion  and  acute  devitalizing  diseases.  The  evolution  of  a  massive 
influenzal  infection  into  an  acute  tuberculous  pneumonia,  lies  in  the 
province  of  the  pathologist,  and  its  description  cannot  be  undertaken 
here.  Krause  (2)  in  his  essay  The  Nature  of  Resistance  to  Tuberculosis 
describes  the  fixed  tissue  capsule  of  the  tubercle  as  an  early  established 
mechanical  barrier  between  the  imbedded  bacilli  and  the  body.  As 
long  as  the  barrier  remains  competent  and  prevents  the  passage  of  the 
bacilli  to  the  outside,  or  the  body  fluids  to  the  inside,  there  is  complete 
isolation  and  no  clinical  tuberculosis  develops.  Local  congestion  of  the 
surrounding  tissues,  however,  breaks  the  competency  of  the  capsule, 
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permitting  the  establishment  of  a  "circulatory  give  and  take."  The 
adjacent  tissues  become  seeded  with  virile  bacilli  and  active  tuberculosis 
may  begin.  In  the  local  congestion  of  the  pneumonia  complicating  in- 
fluenza, we  would  seem  to  have  the  necessary'  outside  factor  for  estab- 
lishing Krause's  "  circulatorj'^  give  and  take." 

This  being  true,  the  physical  signs  of  the  pneumonia  and  resulting 
tuberculosis  would  differ  only  with  the  stages  of  development.  A  bron- 
chopneumonia that  had  not  undergone  evolution  would  not  demonstrate 
the  same  degree  of  dulness,  voice  and  breath  sounds,  and  the  showers 
of  large  moist  rales  which  the  same  lesion  would  show  later  in  the  stage  of 
ulceration. 

On  phj'sical  examination  the  lesions  that  proved  to  be  only  residual 
pneumonias,  clearing  up  after  a  period  of  observation,  were  unilateral, 
being  located  more  often  in  a  lower  lobe  and  usually  in  the  left  lung.  One 
which  cleared  completely  in  sLx  months  was  located  at  a  point  correspond- 
ing to  the  spine  of  the  left  scapula.  Diffusely  scattered  rales  were  heard 
in  the  opposite  lung  unaccompanied  by  a  localized  area  of  intense  whis- 
pered voice  and  breath  sounds. 

The  lesions  which  subsequently  proved  to  be  tubercle  were  bilateral, 
more  extensive  and  located  at  the  roots  of  the  lungs.  The  lesion  in  the 
right  was  usually  the  larger  and  although  it  frequently  extended  down- 
ward and  outward  toward  the  base,  the  apex  as  a  rule  was  apparently 
clear.  The  signs  of  maximum  intensity  were  in  the  upper  interscapular 
area.  The  lesion  in  the  left  was  usually  smaller  and  the  signs  less  pro- 
nounced. 

In  spite  of  the  definite  findings  of  physical  examination,  however,  the 
examiner  was  unwilling  to  make  a  definite  diagnosis  in  several  cases  until 
after  a  period  of  observation  and  a  series  of  sputum  examinations.  In 
regard  to  sputum  examinations,  the  tubercle  bacilli  were  frequently  ab- 
sent in  the  early  stage  before  softening  began  and  their  absence  often 
confused  what  was  considered  at  the  time  an  accurate  diagnosis.  The 
late  appearance  of  the  bacilli  was  misleading,  especially  to  general  prac- 
titioners, and  often  resulted  in  a  loss  of  time  and  consequent  progress 
of  the  disease. 

The  X-ray  picture  was  interesting.  A  composite  plate  of  the  tubercu- 
lous lesions  would  show :  In  the  right,  an  extensive  homogeneous  mass 
at  the  hilum  with  a  pedunculated  extension  downward  and  outward  to- 
ward the  base  and  another  toward  the  periphery.  The  margin  of  this 
mass  was  fuzzy  or  had  the   thickly  studded  appearance  of  a  miliary 
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lesion.  There  was  a  clearer  area  in  the  upper  part  of  the  mass  with  a 
more  or  less  defined  margin.  The  apex  was  clear  or  contained  chronic 
tuberculous  markings  of  no  consequence.  The  left  would  have  a  similar 
but  smaller  mass  at  the  root.  Calcified  glands  showed  in  both  lungs. 
A  composite  plate  of  the  pneumonia  cases  would  show  a  less  dense  shadow 
with  poorly  defined  borders  dissociated  with  the  root,  at  a  point  corre- 
sponiling  to  the  inferior  angle  of  the  scapula.  Bronchial  shadows  extend- 
ing toward  the  base  were  well  detined  in  both  lungs.  Features  of  both 
these  composite  plates  were  sometimes  associated. 

The  next  point  determined  was  the  fact  of  influenza  among  those  in 
whom  active  pulmonary  tuberculosis  was  diagnosed.  Many  gave  an 
indisputable  history  of  epidemic  disease.  A  number  knew  they  had 
tuberculosis  prior  to  the  acute  illness.  Others  gave  a  history  of  symp- 
toms which  showed  undoubtedly  that  they  must  have  had  active  tubercu- 
losis prior  to  the  acute  inilueiiza,  while  others  denied  emphatically  any 
illness  whatever  that  could  have  been  construed  as  tuberculosis.  Influ- 
enza was  not  given  the  benefit  of  having  been  present  in  any  doubtful 
histor>'.  Unless  the  individual  could  give  rather  clearly  a  historv'  of  a 
definite  attack  of  acute  exhausting  illness  of  the  respirator^'  system  occur- 
ring in  the  period  of  the  epidemic,  influenza  was  not  considered  as  a 
factor  in  his  physical  condition.  Even  a  "bad  cold"  was  regarded  with 
askance  and  usually  disregarded. 

As  it  was  impossible,  through  a  lack  of  facilities,  to  analyze  the  500 
dispensary,  sanatorium  and  office  patients  seen  during  the  year  following 
the  appearance  of  the  epidemic  in  September,  1918.  the  patients  admitted 
to  Eudowood  Sanatorium  are  utilized  to  determine  the  conclusions  of 
this  investigation.  Practically  all  these  patients  were  seen  by  the  writer 
prior  to  admission,  and  were  admitted  because  of  active  tuberculosis, 
and  without  regard  to,  or  knowledge  of,  the  exciting  etiological  factor 
in  most  instances. 

Of  the  188  bona  fide  cases  of  tuberculosis  admitted,  53  or  28  per  cent 
gave  a  history  of  having  had  influenza  during  the  epidemic;  9  or  17  per 
cent  of  the  53  had  known  tuberculosis  prior  to  influenza;  14  or  26  per 
cent  gave  a  history  strongly  suspicious  of  a  previous  attack  of  tubercu- 
losis, but  no  diagnosis  had  been  made;  30  or  56  per  cent  of  the  influenza 
cases  or  16  per  cent  of  the  188  denied  any  previous  illness  that  could 
have  been  construed  as  tuberculosis.  The  average  duration  of  the  acute 
illness  was  three  weeks  and  the  average  interim  before  diagnosis  of  tu- 
berculosis was  made  was  four  and  a  half  months.     The  line  of  separation 


266  MARTIN  F.   SLOAN 

of  the  acute  illness  and  the  onset  of  tuberculosis  was  not  apparent  in 
many  instances,  but  in  most  cases  there  was  a  definite  lull  of  symptoms 
before  the  redevelopment  of  sulScient  illness  to  take  the  patient  to  a 
physician.  The  element  of  diagnostic  error  in  these  patients  was  re- 
duced by  the  presence  of  bacilli  in  the  sputum  of  39  of  the  53  and  by  con- 
firmation of  physical  findings  with  the  X-ray  in  9  others,  leaving  5  as 
a  rather  narrow  margin  for  error.  The  condition  of  the  53  on  April  1 
last  was  as  follows:  Of  the  9  who  were  known  to  have  had  tuberculosis 
3  are  classed  as  dead,  3  unfavorable  and  3  favorable;  of  the  14  who  had 
had  symptoms  indicating  a  previous  attack  of  tuberculosis,  5  are  dead,  3 
unfavorable,  5  favorable  and  1  unknown;  of  the  30  who  had  no  previous 
history,  7  are  dead,  1 1  unfavorable,  7  favorable,  3  doubtful  and  2  unknown. 
To  summarize,  15  are  dead,  17  unfavorable,  16  favorable,  2  doubtful 
and  3  are  unknown. 

According  to  the  American  PubUc  Health  Association  Reports  the 
influenza  morbidity  of  the  national  population  of  100,000,000  was 
10,000,000  or  10  per  cent,  with  a  mortaUty  of  about  500,000  or  one-half 
of  1  per  cent.  In  Maryland,  with  a  population  of  1,300,000  there  were 
150,000  cases  or  approximately  10  per  cent,  with  an  immediate  mortality 
from  all  complications  of  6375  or  approximately  one-half  of  1  per  cent. 
The  infiuenza  statistics  of  the  nation  and  this  state  are  so  closely  parallel 
that  the  writer,  curious  to  see  whether  the  same  similarity  existed 
regarding  the  influence  of  the  acute  illness  on  tuberculosis,  sent  a  ques- 
tionnaire to  ninety  representative  sanatoriums  of  the  different  states 
of  the  Union.  The  following  is  the  questionnaire  and  the  summary  of 
answers  recei^•ed  from  29  sanatoriums  that  were  good  enough  to  reply, 
and  the  figures  of  which  were  available: 

1.  Number  of  bon<a  fide  cases  of  pulmonary  tuberculosis  admitted  from  Octo- 

ber 1,  1918,  to  October  1,  1919 7871  or  100  per  cent 

2.  How  many  patients  gave  history  of  having  had  definite  influenza  during 

the  recent  epidemic? 2143  or  27  per  cent 

3.  How  man>'  of  these  knew  they  had  tuberculosis  prior  to  their  attack  of  in- 

fluenza?   482  or  22.4  per  cent 

4.  How  many  who  had  influenza  gave  a  history  of  chest  symptoms  prior  to  the 

influenza  that  you  believe  were  due  to  active  tuberculosis,  though  a  diag- 
nosis had  not  been  made? 507  or  23.7  per  cent 

5.  How  many  who  had  influenza  were  perfectly  free  according  to  the  history 

from  any  known  clinical  tuberculosis  prior  to  the  epidemic? 

1 150  or  54  per  cent  of  the  post-influenza  cases  or  15  per  cent  of  all  admitted 

6.  What  are  the  present  classifications  of  your  post-influenza  tuberculosis  cases? 

Answer:  Majority  moderately  advanced.  • 
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7.  What  arc  ihc  present  prognoses  of  these  cases?     Answer:  On  the  ivholc,  unfavorable. 
K.  Have  you  recovered  tubercle  bacilli  from  the  sputum   of  all   of   them?    Answer- 

M09  positive;  746  negative. 
9.  In  your  experience,  has  the  epidemic  increased  the  number  of  cases  of  tulicrrulosis 

requiring  s;inatoriuni  treatment  in  your  section  of  the  country?    23  answered 

yes,  2  slightly,  2  no  and  2  were  undecided. 

Curiously,  5  of  the  institutions  that  were  dubious  or  had  not  experi- 
enced an  increase  were  in  New  York  and  Pennsylvania.  The  Monte- 
fiorc  Home  had  experienced  no  increase  and  the  National  Jewish  Sana- 
torium, Denver,  reported  a  slight  increase. 

The  fact  that  29  representative  and  widely  scattered  sanatoriums 
admitted  7871  patients,  1170  or  15  per  cent  of  whom  disclaimed  any 
sickness  prior  to  the  attack  of  influenza  to  which  they  personally  at- 
tributed without  successful  controversion  the  beginning  of  their  serious 
illness,  would  seem  to  place  influenza,  in  epidemic  form  at  any  rate,  in  the 
front  rank  of  the  exciting  causes  of  clinical  tuberculosis. 

We  have  no  definite  way  of  determining  what  percentage  of  the  actively 
tuberculous  apply  for  sanatorium  treatment,  but  very  likely  the  number 
maintains  a  constant  ratio  to  the  whole;  and  the  conclusion  does  not 
seem  illogical  that  if  15  per  cent  of  the  sanatorium  population  could 
blame  influenza  for  their  incapacity,  15  per  cent  of  the  whole  tuberculo- 
sis population  could  do  likewise. 

Besides  being  of  itself  a  devastating  illness,  influenza  assumes  a  special 
significance  when  a  large  number  of  cases  of  tuberculosis  can  be  directly 
attributed  to  it.  and  every  known  means  to  exterminate  it  must  be 
employed. 

Patients  are  still  coming  for  diagnosis  with  a  history-  pointing  defi- 
nitely to  an  attack  of  influenza  during  the  first  wave  of  the  epidemic  in 
1918.  A  diagnosis  should  have  been  made  at  least  a  year  ago;  and  that 
it  was  not  can  be  attributed  in  many  instances  to  a  failure  to  recover 
tubercle  bacilli  from  the  sputum  in  the  early  weeks  of  the  illness.  I  strongly 
approve  of  this  Association's  programme  for  the  examination  of  every 
individual  giving  a  history  of  epidemic  influenza,  especially  those  who 
have  never  fully  recovered,  and  trust  that  nothing  will  intervene  to  pre- 
vent its  consummation. 
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Tahuldled  replies  from  29  sanatoria  to  questionnaires  asking  for  data  concerning  the  incidence 
and  influence  of  influenza  in  tuberculosis 
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THE  EFFECT  OF  HEAT  ON  EXPERIMENTAL 
TUBERCULOSIS 

H.  J.  CORPER  AND  H.  GAUSS 
Research  Department,  National  Jewish  Hospital  for  Consumptives,  Denver,  Colorado 

There  have  been  numerous  attempts  to  correlate  increased  resistance 
to  tuberculosis  and  h^mphocytosis  (1)  but  most  of  the  earlier  experiments 
were  not  of  a  conclusive  nature.  The  reason  for  this  belief  in  the  action 
of  the  l>Tnphocytes  (or  mononuclear  cells)  in  tuberculosis  was  probably 
based  on  the  coincident  pathological  fact  that  the  mononuclear  cells  or 
lymphocytes  arc  so  intimately  associated  with  tubercle  formation,  and 
it  was  therefore  reasoned  that  their  increase  certainly  should  be  associ- 
ated with  an  increased  resistance  to  the  disease.  With  the  advent  and 
general  use  of  the  roentgen  ray  and  a  realization  of  its  leucopcnic  action 
further  evidence  could  be  accumulated  incriminating  the  lymphocyte. 
By  means  of  the  X-ray  Murphy  and  Ellis  (2)  believed  that  they  were 
able  to  decrease  the  resistance  of  white  mice  to  bovine  tuberculosis. 
They,  however,  used  as  a  gauge  of  the  diminished  resistance  the  duration 
of  life  of  the  animals,  a  criterion  which  is  open  to  criticism,  especially 
considering  that  large  doses  of  bovine  tubercle  bacilli  were  used  for  in- 
fecting, and  that  consequently  two  toxic  substances — tubercle  bacilli 
and  roentgen  ray— would  kill  earlier  than  either  alone.  On  the  basis  of 
this  work  Morton  (>?),  a  co-worker  of  Murphy,  devised  a  method  for 
hastening  the  guinea  pig  diagnosis  for  human  tuberculosis,  and  found  that 
a  single  massive  exposure  of  the  animal  to  the  X-ray,  shortly  before  or 
after  infection  and  sufficient  to  produce  a  temporary  leucopenia,  would 
so  lower  the  resistance  of  the  animals  that  a  diagnosis  was  possible  within 
eight  to  ten  days  as  contrasted  to  the  usually  required  five  to  seven  weeks. 
His  technique  was,  however,  faulty  in  not  recognizing  that  tubercle  bacilli 
were  distributed  unevenly  in  the  tuberculous  urine  used  for  infection. 
Corroboration  of  this  work  has  not  been  possible  by  either  Kellert  (4)  or 
Corper  (5)  the  latter  using  an  exhaustive  technique  and,  in  addition  to  the 
X-ray,  benzol,  and  thorium  X,  both  capable  of  producing  a  marked 
leucopenia. 
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IMurphy  and  Sturm  (6),  further  pursuing  their  studies  of  the  lympho- 
cyte, have  found  that  animals  subjected  to  dry  heat  (fifteen  minutes  at 
45°  to  50°C.  for  guinea  pigs  and  five  minutes  at  55°  to  65°C.  for  mice 
and  rats)  for  a  short  period  of  time  showed  a  sharp  fall  in  the  total  white 
blood  count,  both  the  polymorphonuclear  leucocytes  and  lymphocytes 
taking  part  in  the  fall.  Following  this,  there  is  a  slow  recovery  on  the 
part  of  the  poh-morphonuclear  leucocytes  which  generally  require  sev- 
eral weeks  to  regain  their  nonr^al  number.  The  lymphocytes  rise  rapidly 
after  the  initial  fall  and  continue  to  rise  for  two  or  three  weeks.  This 
increase  often  amounts  to  a  gain  of  over  200  to  300  per  cent  above  the 
normal  count  for  the  animal  (observation  on  only  one  guinea  pig  is  re- 
corded). The  circulating  lymphocytes  during  the  more  active  stage  of 
stimulation  after  heating  show  numerous  examples  of  amitotic  division. 
With  this  new  method  of  stimulating  the  hTiiphocytes,  Murphy  and 
Sturm  (7)  tested  the  efifect  of  heat  upon  the  resistanceof  mice  to  bovine 
tuberculosis  using  2  mgm.  for  infecting  and  again  measuring  the  resist- 
ance to  the  disease  by  the  duration  of  life  of  the  experimental  animals. 
They  found  this  resistance,  judged  by  the  time  of  survival  after  inocu- 
lation, to  be  increased  from  two  to  threefold.  The  average  length  of 
life  after  inoculation  for  three  groups  of  heated  mice  was  SS,  69  and  67 
days  respectively,  while  the  control  groups  averaged  16,  29,  and  28  days 
respectively. 

In  view  of  the  importance  of  these  investigations,  especially  to  workers 
in  the  field  of  tuberculosis,  it  seemed  desirable  to  extend  this  study  to 
other  animals.  We  have  attempted  to  study  the  effect  of  heat  upon  ex- 
perimental tuberculosis  in  the  guinea  pig  infected  with  human  tubercle 
bacilli  and  using  as  criterion  the  anatomic  distribution  of  the  tuberculo- 
sis rather  than  the  death  of  the  ariimal. 

We  agree  with  Marmorek  (8)  who  observes  that  death  of  the  animal  is 
of  minor  significance,  and  Krause  (9)  who  points  out  the  importance  of 
accident  in  detennining  the  issue.  For  this  purpose  two  sets  of  experi- 
ments were  performed  which  differed  mainly  in  the  use  of  two  different 
cultures  (strain  1687  and  strain  Obershaw)  of  virulent  human  tubercle 
bacilli.  Each  set  comprised  24  guinea  pigs,  12  being  infected  by  the 
subcutaneous  injection  of  0.000,01  mgm.  and  the  other  12  receiving 
0.000,000,1  mgm.  of  tubercle  bacilli.  Of  each  12  guinea  pigs  infected 
with  the  same  dose  of  tubercle  bacilli,  4  were  kept  as  controls  and  received 
no  treatment,  while  the  remaining  8  were  heated  for  fifteen  minutes  to 
50°C.  in  a  specially  constructed  glass  walled  box  through  which  con- 
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tinual  observations  could  be  made.  They  were  heated  by  means  of  an 
electric  hot  plate,  sufficiently  separated  from  the  animals  and  capable  of 
maintaining  a  temperature  of  prat  tically  5()°C.  in  the  compartment  con- 
taining; the  animals  throughout  the  period  of  heating,  the  temperature 
being  regulated  by  an  accurate  thermometer  in  the  animal  chamber. 
The  heating  chamber  was  also  sufficiently  ventilated  to  take  care  of  the 
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Chart  1 

air  need  of  the  animals.  After  fifteen  minutes'  heating  to  50°  the  guinea 
pigs  revealed  marked  prostration  and  a  reaction  from  which  they  recovered 
about  live  to  ten  minutes  after  removal  from  the  heating  chamber. 

All  the  animals  were  inoculated  five  days  after  the  treated  animals 
had  been  heated— the  time  when  the  l>-mphocytes  should  be  definitely 
increasing,  according  to  Murphy  and  Sturm.    Leucocyte  counts  were 
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made  before  heating  and  at  four  day  intervals  after  heating  for  twelve , 
days,  the  results  of  these  counts  being  tabulated  with  the  pathological 
findings  in  tables  1  and  2  and  chart  1.  After  inoculation  the  animals 
were  unmolested  for  forty  days  except  to  make  the  blood  counts.  Seven 
guinea  pigs  died  during  the  period ;  four  were  heated  animals,  while  three 
were  controls.  Of  the  animals  that  died  the  average  length  of  life  of  the 
heated  guinea  pigs  was  twenty-three  days;  of  the  unheated,  twenty-two 
days.  We  observe  here  no  such  marked  difference  as  seen  by  Murphy 
and  Sturm  between  their  heated  and  control  mice.  As  will  be  seen 
from  chart  1,  the  leucocyte  counts  show  nothing  distinctive.  In  the 
heated  animals  there  was  a  slight  fall  in  the  lymphocyte  count  followed 
by  a  slight  rise,  but  this  does  not  materially  differ  from  that  of  the  non- 
heated  animals.  A  possible  criticism  here  is  that  the  blood  counts  were 
not  extended  over  a  longer  period.  After  forty  days  all  the  guinea  pigs 
were  sectioned  and  the  anatomical  distribution  of  tuberculosis  in  each 
animal  tabulated.  As  seen  from  tables  1  and  2  there  is  no  marked  dif- 
ference between  the  heated  and  nonheated  guinea  pigs.  No  special 
study  was  made  of  the  atypical  cells  found  in  the  blood  smears,  since  the 
main  object  of  this  work  was  to  determine  the  effect  of  external  heat  on 
guinea  pigs  inoculated  with  virulent  human  tubercle  bacilli. 

SUMMARY 

1.  Guinea  pigs  were  heated  for  fifteen  minutes  at  50*'' C.  according  to 
the  directions  given  by  Murphy  and  Sturm  for  increasing  the  lympho- 
cytes in  the  circulating  blood.  Five  days  later,  when  the  lymphocytes 
are  supposedly  increasing,  these  animals  were  inoculated  with  small 
doses  of  \nrulent  human  tubercle  bacilli. 

2.  Blood  counts  were  made  before  heating  and  at  four  day  intervals 
after  heating  for  twelve  days. 

3.  All  the  animals  were  sectioned  forty  days  after  inoculation. 

4.  Comparing  the  heated  and  nonheated  animals,  there  was  no  dis- 
tinctive difference  in  the  anatomical  distribution  of  the  tuberculosis, 
there  was  no  distinctive  difference  in  the  blood  counts  of  the  two  groups, 
and  in  the  animals  that  died  there  was  no  difference  in  their  duration 
of  life. 


EFFIXT   OF  HEAT   ON   EXPF.RIMEN TAI,  TUBERCULOSIS  275 

REKEKEN'CES 

(1)  A  Rood  summary  of  Ihc  early  literature  and  experimental  evidence  is  given  by  Wkmb, 

(1.  H  ,  AND  Williams,  W.  W.:  Trans.  \at.  Assoc.  Study  and  Prev.  Tul)crt  .  .^Ih 
Annual  .\Icoting,  I'XW,  2*1,  ami  ()lli  Annual  Meeting,  1910.  279. 

(2)  MmniY,  J.  H.,  a.sd  Ellis,,  A.  \V.  M.:  Jour.  Kxp.  Mtd.,  1914,  xx.  397. 
i3)   MoKToN  J.  J.:  Ibd.,  1916,  x.xiv,  419. 

(41   Kelixrt.  E.:  Jour.  Med.  Kcs..  I9I8,  xxxi\,93. 

(5)  CORPER,  II.  J.,  .Vmcr.  Rev.  Tubcrc  ,  1918,  ii,  587. 

(6)  Mi-RPHY,  J.  H.,  AND  Stltui,  E. :  Jour.  Exp.  Med.,  1919,  xxix,  1. 

(7)  Murphy,  J.  Ii.,  and  Stitim,  K.:  Ibid.,  1919,  xxix,  35. 

(8)  Maruorek,  A.:  Hcrl.  kiln.  Wchnschr.,  1906,  xliii,  528. 

(9)  Krause,  a.  K.:  Amcr.  Kiv.  lubtrc,  1917,  i,  65. 


THE  EFFECT    OF   BLEEDING    UPON    TUBERCULOSIS    IN 

THE  GUINEA  PIG 

H.  J.  COR  PER 

Research  Department,  National  Jewish  Hospital  for  Consumptives,  Denver,  Colorado 

Resistance  to  tuberculosis  or,  in  plainer  terms,  the  factors  that  oppose 
the  development  and  spread  of  tuberculosis  in  man,  as  it  naturally  occurs, 
and  in  animals,  both  naturally  and  as  observed  experimentally,  is  no 
doubt  made  up  of  a  large  number  of  factors,  each  individual  one  of  which 
can  only  be  discovered  by  careful  segregated  experimental  study.  It  has 
been  found  within  the  past  few  years  that  doses  of  such  leucotoxic  agents 
as  benzene  (1),  roentgen  rays  (2)  and  thorium  X  which,  causing  pro- 
found changes  in  the  haematopoetic  organs  and  a  consequent  marked  leu- 
copenia,  had  very  little  effect  upon  the  spread  of  tuberculosis  in  guinea 
pigs  experimentally  infected  with  small  doses  of  human  tubercle  bacilli. 
These  same  agents  do,  however,  influence  antibody  formation  (3)  and 
markedly  enhance  streptococcus  and  pneumococcus  infections  (4). 
Likewise,  the  local  effect  of  cantharides,  capsicum,  turpentine  and  croton 
oil,  powerful  chemical  irritants,  are  without  effect  upon  the  subsequent 
spread  of  tuberculosis,  while  powdered  glass  has  a  marked  local  effect  in 
that  it  favors  the  spread  of  the  disease  (5) .  The  explanation  of  this  ac- 
tion is  unknown.  Soot  or  charcoal  has  an  inhibitory  action  locally  which 
may  be  easily  conceived  as  due  to  its  inherent  antiseptic  properties,  al- 
though a  changed  cellular  reaction  may  have  something  to  do  with  it  (6) . 
Even  in  the  consideration  of  the  effect  of  pulmonary  hemorrhage  upon 
natural  pulmonary  tuberculosis  in  man,  there  are  no  doubt  a  number  of 
factors  involved,  as,  for  instance,  the  effect  of  the  hemorrhage  per  se  upon 
the  individual  generally,  the  effect  of  the  accumulation  of  blood  in  the 
lungs  consequant  upon  the  pulmonary  hemorrhage  on  the  individual's 
resistance,  and  the  effect  of  the  hemorrhage,  usually  occurring  from 
tuberculous  focus,  upon  the  subsequent  spread  of  the  disease  to  healthy 
lung  tissue  and  other  parts  of  the  body.  Numerous  experimental  studies 
upon  resistance  to  tuberculosis  have  been  presented  but  it  is  rather  sin- 
gular that  no  reports  are  to  he  found  in  the  literature  upon  the  effect  of 
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hemorrhage  or  bleeding  upon  tuberculosis.  It  is  obvious  that  from  an 
experimental  standpoint  the  only  one  of  the  above  points  mentioned 
that  lends  itself  for  experimental  study  with  suflicient  control  to  be  of 
value  is  the  elTect  of  bleeding  per  se  upon  tuberculosis. 

In  a  study  of  this  kind  it  would, of  course, be  inadvisable  to  subject  the 
animals  to  a  procedure  such  as  bleeding  from  the  heart,  which  would  be 
hazardous  and  result  in  a  high  mortality  among  them.  Repeated 
bleedings  from  a  vein  have  their  drawbacks.  To  bleed  from  the  ear  re- 
peatedly would  also  prove  difficult  under  ordinary  circumstances,  so 
that  recourse  was  had  to  a  method  frequently  used  by  us  in  rabbits,  that 
is,  to  shave  the  ear  and  after  cleaning  well  with  alcohol,  to  moisten  it 
with  xylol  after  which  as  much  as  from  1  to  5  cc.  could  be  obtained  at  a 
single  bleeding.  Care,  however,  must  be  taken  to  remove  all  traces  of 
xylol  after  bleeding  by  means  of  alcohol  since  this  reagent  produces  a 
profound  necrosis  if  left  on  the  ear.  The  experiments  to  be  reported 
consisted  of  4  control  guinea  pigs,  that  were  bled  but  not  infected,  to 
note  the  effect  of  the  entire  manipulation  upon  normal  animals;  and  48 
infected  animals,  of  which  there  were  two  sets  of  24  each,  infected  with 
different  cultures  of  virulent  human  tubercle  bacilli,  no.  1687  and  no.  758; 
12  of  the  latter  receiving  0.000,01  mgm.  of  culture  and  the  other  12  re- 
ceiving 0.000,000,1  mgm.  Of  these  12  there  were  4  guinea  pigs,  as  con- 
trols, which  were  infected  but  not  bled,  4  animals  which  were  bled  seven 
days  before  infection  and  every  other  day  for  twenty-eight  days  after 
infection  and  then  every  third  day  until  sectioned,  and  4  which  were  bled 
like  the  former  but  begun  coincident  with  infection.  The  bleedings 
amounted  to  from  1  to  1|  cc.  at  a  time  or  to  a  total  about  40  cc.  to  50  cc. 
for  a  given  guinea  pig  during  the  entire  period  of  experiment.  Crude 
Tallquist  hemoglobin  determinations  were  made  at  everj-  bleeding  and 
the  readings  ranged  between  90  and  100  per  cent  hemoglobin  throughout 
the  entire  experiment.  The  guinea  pigs  were  all  sectioned  on  the  forty- 
.first  day  after  infection  with  the  findings  given  in  table  1.  The  controls 
which  were  bled  but  not  infected  revealed  no  abnormalities  of  interest. 

An  examination  of  the  table  reveals  no  consistent  differences  between 
the  control  guinea  pigs  which  were  infected  only  with  small  doses  of  viru- 
lent human  tubercle  bacilli  and  those  bled  on  alternate  days  pactically 
throughout  the  entire  period  of  infection,  or  even  if  bleeding  were  ini- 
tiated a  week  before  infection.  This  experiment  would  seem  to  indicate 
that  even  prolonged  bleeding,  in  amounts  insufficient  to  perceptibly  in- 
fluence the  hemoglobin  content  of  the  blood,  in  itself  has  no  marked  in- 
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fluence  upon  the  progress  of  the  tuberculosis  but  it  must  not  be  forgotten 
that,  from  the  standpoint  of  pulmonary  tuberculosis  in  man  especially, 
this  deals  only  with  part  of  a  large  and  complicated  problem. 

TABLE  1 
Effect  of  repeated  bleeding  on  alternate  days  upon  tuberculosis  in  the  guinea  pig 


BLEEDING  BEGUN 

CDLTDRES  OP  HUMAN  TUBERCLE  BACILLI 

WHEN  BLED 

No 

1687 

No.  738 

0.000,01 

0.000,000.1 

0.000,01 

0.000,000,1 

mgm. 

mgm. 

mgm. 

mgm. 

1 

+  +  * 

+  +  + 

+  + 

+  + 

Controls. 

2 

Died 

+  + 

+  + 

+  + 

Not  bled  ' 

3 

Died 

+  + 

Died 

+  + 

- 

■ 

4 

+  +  + 

Died 

+  + 

+  + 

On  alternate 

Seven    days 

5 

+  + 

+  + 

+  + 

+  + 

days    until 

before  in- 
fection 

6 

+  + 

+ 

+  + 

+ 

twenty-eight 

7 

+ 

+  + 

+ 

+  + 

days     after 

8 

+  + 

+  + 

+  + 

+  + 

infection 

" 

when     ani-  ■ 

Coincident 
with  infec  - 

9 

+  +  + 

+  + 

+  +  + 

+  + 

mals    were 

10 

+  +  + 

Died 

+  +  + 

+  +  + 

bled    every 

tion 

11 

+  + 

++ 

Died 

+  + 

third     day 

12 

+  +  + 

++ 

+  + 

+  + 

until      sec- 

tioned 

*  The  animals  were  killed  41  days  after  infection. 

-f-  Distinctly  enlarged  local  and  slightly  enlarged  retroperitoneal  glands. 
-|--t-  Enlarged  local  and  retroperitoneal  glands  and  slight  involvement  of  spleen. 
-|--|--|-  Enlarged  local  and  retroperitoneal  glands,  spleen  markedly  involved,  the  peri- 
tracheal glands  enlarged  and  the  lungs  slightly  involved. 
-1 — \-  +  +  Massive  involvement  of  all  glands,  spleen,  lungs  ann  liver. 


SUMMARY 

Bleeding  in  amounts  of  from  1  to  1§  cc.  on  alternate  days,  initiated  a 
week  before  and  continued  practically  throughout  the  entire  period  of 
infection  (forty-one  days),  has  no  appreciable  effect  upon  the  tuberculo- 
sis produced  by  small  doses  of  virulent  human  tubercle  bacilli  (0.000,01 
and  0.000,000,1  mgm.)  given  subcutaneously  to  guinea  pigs  as  measured 
by  the  anatomic  tuberculous  involvement. 
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AN  ANOMALOUS  POSITION  OF  THE  COLON  REVEALED 
DURING  ROUTINE  CHEST  EXAMINATION 

SAMUEL  SWEZEY  and  LOUISA  T.  BLACK 

From  the  Research  Deparlmeiit  of  the  National  Jewish  Hospital  for  Consumptives,  Denver, 

Colorado 

The  position  of  the  intestines  in  the  abdomen  is  rarely  such  as  to  lead 
to  confusion  in  the  diagnosis  of  chest  conditions,  but  a  few  recorded 
instances  merit  consideration.  Anomalous  conditions  of  the  intestines 
have  led  to  extensive  reports,  both  chnical  and  post  mortem,  dealing 
with  simple  misplacements,  anomalous  lengths  of  various  parts  and 
shortening  or  complete  absence  of  certain  parts  of  the  small  and  large 
intestines.  Many  of  these  conditions  ha\e  for  their  basis  cmbryological 
or  developmental  anomalies  or  certain  pathological  conditions  occurring 
during  the  various  stages  of  development.  Anomalous  positions,  form 
and  size  of  the  large  intestines  have  been  well  studied  on  postmortem 
material  by  Curschmann  (1)  who  divides  his  studies  into  those  involv- 
ing the  caecum  and  ascending  colon,  the  transverse  colon  and  the  two 
flexures,  and  finally  the  descending  colon  and  the  sigmoid  flexure. 

Curschmann  found  anomaUes  of  the  transverse  colon  to  be  fairly  com- 
mon. In  some  cases  the  transverse  colon  can  be  much  longer  than 
normal  and  can  be  misplaced  upward  and  will  then  encroach  upon  the 
entire  anterior  surface  of  the  liver.  He  beUeves  this  condition  to  be 
either  a  congenital  anomaly  or  at  least  a  condition  of  long  standing  on 
account  of  the  form  impression  made  upon  the  surface  of  the  liver  by 
the  colon  and  the  thickened  condition  of  the  serosa  in  this  vicinity  with 
adherence  in  places.  He  states  that  almost  every  year  he  encountered 
at  least  one  or  more  of  these  cases  clinically  and  their  findings  remained 
constant  for  years.  No  noticeable  clinical  symptoms  were  produced  in 
any  of  his  cases  by  this  condition.  He  gives  two  cases  in  detail  upon 
which  postmortem  examination  revealed  the  complete  existing  condi- 
tion. The  first  case  of  which  a  sagittal  section  (picture)  was  given  il- 
lustrates the  relation  between  the  Hver,  colon  and  diaphragm.  The  sec- 
ond case  (not  illustrated  by  him)  was  mistaken  clinically  for  spontan- 
eous pneumoperitoneum  mth  a  coincident  peritonitis  and  was  found  at 
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autopsy  tt)  bo  a  case  of  excessive  length  of  the  transverse  colon  encroach- 
ing above  upon  the  liver  and  reaching  the  diaphragm,  and  in  addition  an 
excessive  length  of  the  sigmoid  flexure.  Curshmann  also  calls  attention 
to  the  fact  that  these  conditions  of  the  colon  may  easily  lead  to  mistaken 
diagnosis  of  liver  conditions. 

We  have  found  in  the  literature  only  one  other  case  in  which  the  liver, 
colon  anti  tliaphragm  were  in  close  proximity.  This  was  reported  in 
1*)()3  by  Ilorand  (2)  in  very  brief  form.  In  it  the  liver  revealed  on  its 
superior  surface  two  definite  impressions  of  the  transverse  colon.  From 
the  hepatic  flexure  situated  under  the  liver,  the  colon  extender!  upwards 
to  the  upper  surface  of  the  liver,  encircling  in  its  course  the  gall  Ijladder, 
where  it  lay  between  the  liver  and  diaphragm,  being  markedly  com- 
pressed. It  descended  toward  the  left,  resuming  its  normal  course  at 
the  splenic  flexure.  The  large  intestine  was  doubled  backward  and  on 
itself,  lying  between  the  diaphragm  and  liver.  The  gall  bladder  was 
also  doubled  back,  downward  and  toward  the  median  line.  That  the 
caecum  may  possibly  also  attain  this  abnormal  position  is  indicated  by 
an  autopsy  reported  by  Barton  (3)  in  which  the  ascending  and  transverse 
colon  had  such  a  long  peritoneal  attachment  that  the  caecum  could  be 
put  into  any  region  of  the  abdomen. 

Our  instance  of  anomalous  position  of  the  colon  was  encountered  dur- 
ing a  routine  hospital  examination. 

CASE   REPORT 

The  patient ,  a  male,  thirty-six  years  old,  a  photoengiaver  by  occupation,  was 
admitted  to  the  hospital  December  19,  1919.  He  gave  a  previous  history  of 
havdng  had  measles  in  cliildhood  and  pneumonia  in  1904,  his  family  history 
containing  nothing  of  importance.  His  present  illness  began  in  1917  when  he 
had  a  slight  hemoptysis  followed  by  cough  and  loss  of  weight.  He  gave  no 
symptoms  referable  to  the  gastrointestinal  and  urinary  tracts. 

On  physical  examination,  he  did  not  appear  to  be  acutely  ill.  He  was  a 
medium  sized  fairlj-  well  nourished  person,  his  facies  suggesting  recent  loss  of 
weight,  and  he  appeared  to  be  slightly  cyanotic.  His  eyes,  ears,  nose,  mouth 
and  neck  were  otherwise  normal.  The  heart  dulness  was  normal  with  the 
apex  beat  in  the  fifth  interspace  inside  the  nipple  line,  and  the  sounds  normal. 
The  pulse  was  full  and  regular,  the  rate  80  per  minute.  On  percussion,  reso- 
nance of  the  left  side  of  the  chest  was  normal.  On  the  right  side  there  was 
slight  dulness  anteriorly  down  to  the  fourth  rib,  below  which  resonance  was 
normal,  while  posteriorly  there  was  impaired  resonance   over  the  supraspi- 
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ous  fossa  and  over  the  lower  portion.  On  auscultation  there  were  moist  riles 
anteriorly  down  to  the  fifth  rib  with  slight  wheezing,  and  posteriorly  crepitant 
rales  over  the  right  apex  with  diminished  breathing,  and  moist  rales  over  the 
right  base.  The  liver  and  spleen  could  not  be  palpated.  There  was  no  liver 
dulness  anteriorly.  At  the  anatomical  site  of  this  organ  there  was  tympany 
wliich  fused  with  the  pulmonary  resonance  above.  The  liver  could  not  be 
demonstrated  by  physical  signs.  In  the  sputum  tubercle  bacilli  were  found. 
A  Wassermann  reaction  was  negative.  The  red  cell  count  was  4,688,000; 
the  white  count,  10,200;  hemoglobin,  85  per  cent. 

Stereoscopic  roentgenograms  of  the  chest  were  made.  Dr.  W.  Wasson,  the 
consultant  radiologist,  reported: 

Moderately  advanced  pulmonary  tuberculosis  with  considerable  inflammatory  mottling 
throughout  right  lung  and  annular  shadows  in  upper  right.  Some  bronchial  change  in  left 
lung  with  few  areas  of  inflammatory  mottling.  Dr.  Wasson's  attention  was  called  to  an 
abnormal  appearance  of  the  right  lower  thoracic  region.  Instead  of  the  large  well  defined 
outline  of  the  diaphragmatic  dome  into  which  the  upper  surface  of  the  liver  snugly  fits,  it 
presented  a  large  shadow  resembling  an  air  space,  limited  above  by  a  curved  line  presum- 
ably the  diaphragm  and  below  by  a  light  irregular  shadow.  Fluoroscopy  showed  the  upper 
shadow  to  be  freely  movable  and  to  be  the  diaphragm,  beneath  which  was  an  area  filled 
with  gas  and  resembling  a  loop  of  the  large  intestine,  moving  with  the  diaphragm  and  located 
between  it  and  the  liver.  The  patient  was  then  given  a  barium  meal  and  a  series  of  plates 
and  fluoroscopic  examinations  were  made,  which  revealed  the  following;  The  stomach  was 
found  to  be  normal  as  to  location,  size  and  time  of  emptying  and  the  small  intestine  normal. 
A  barium  enema  was  then  given,  and  the  caecum  was  found  in  the  median  line  in  the  pelvis. 
From  it  the  ascending  colon  curves  outward,  then  upward  along  the  right  wall  of  the  abdo- 
men up  to  a  point  about  midway  between  the  iliac  crest  and  the  costal  arch.  It  then  turns 
sharply  to  the  left  and  ascends  in  front  of  the  liver  to  its  upper  surface  where  it  describes  a 
sharp  hook  bending  on  itself  on  a  horizontal  plane.  It  is  then  continued  toward  the 
umbilicus  where  it  describes  a  double  loop  in  the  shape  of  a  knot,  from  where  it  continues 
to  form  the  sigmoid  and  rectum. 

It  was  thus  established  that  the  questionable  area  beneath  the  dia- 
phragm was  a  loop  of  the  colon  lying  between  the  diaphragm  and  the 
liver.  On  a  lateral  X-ray  plate  the  liver  appeared  to  be  widely  separated 
except  posteriorly  from  the  diaphragm  and  was  pushed  backward,  resem- 
bling in  roentgenograph  the  sagittal  section  pictured  by  Curschmann. 

DISCUSSION 

Embryology.  In  order  to  obtain  a  better  insight  into  the  possible 
etiology  of  this  anomalous  position  of  the  large  intestine,  especially  the 
transverse  colon,  it  seems  advisable  here  to  review  briefly  the  embryonic 
development  of  the  caecum  and  colon.     The  colon  and  caecum  (4)  are 
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fornu'tl  from  the  posliriDr  liml)  ol  the  U-shapt<l  intestinal  loop.'  At 
the  end  of  the  first  month  of  foetal  life  an  elevation  is  formed  which 
afterwards  lieinnies  the  caecum  and  appendix.  At  first  the  colonic  part 
of  the  inte>tinal  loop  and  the  caecal  process  are  not  of  larger  calibre 
than  the  small  intestines,  but  during  the  fifth  month  the  colon  and 
caecum  undergo  an  enlargement,  hut  the  terminal  part  of  the  caecum 
retains  its  foetal  <limensions  and  forms  the  appendix.  The  .superior 
mesenteric  artery  descends  into  the  loop  and  gives  olT  three  branches 
to  the  posterior  limb;  the  middle  colic,  right  colic  and  ileo-colic  arteries. 

At  the  seventh  week  the  great  growth  of  the  anterior  limb,  to  form  the 
coils  of  the  jejunum  and  ileum,  causes  the  L'-shaped  looj)  to  rotate  so 
that  the  splenic  flexure  of  the  colon  comes  against  the  spleen.  This 
brings  the  transverse  mesocolon,  containing  the  middle  colic  artery, 
against  the  part  of  the  mesogastrium  which  fonns  the  great  omentum. 
These  two  layers  adhere:  thus  the  transverse  colon  is  formed  by  thefusioi> 
of  a  part  of  the  dorsal  mesogastrium  with  the  mesenter)'  of  the  posterior 
limb  of  thel'-shaj^ed  loop.  The  rotation  places  that  part  of  the  mesentery 
loop  which  forms  the  ascending  mesocolon  against  the  duodenum 
and  at  the  same  time  the  duodenal  loop  is  pressed  into  its  permanent 
position  in  front  of  the  right  kidney  and  inferior  vena  cava;  the  caecum 
thus  comes  to  be  situated  in  the  majority  of  foetuses  in  front  of  the 
right  kiilney.  near  the  gall  bladder,  and  there  it  remains  until  about 
the  time  of  birth,  when  both  the  caecum  and  ascending  colon  undergo 
a  gradual  migration  towards  the  right  iliac  fossa.  The  cause  of  this 
migration  is  probably  due  to  a  functional  elongation  of  the  proximal 
part  of  the  colon,  but  it  occurs  only  in  animals  adapted  to  the  upright 
posture. 

At  the  time  of  birth  the  liver  occupies  about  half  of  the  abdominal 
cavity.  The  explanation  of  the  anomalous  location  of  the  colon  in  these 
cases  is  of  course  open  to  a  great  deal  of  conjecture  as  is  also  the  appro.\i- 
mate  time  of  its  formation.  That  it  is  congenital  or  was  occasioned 
early  during  life  seems  to  be  without  doubt.  Whether  this  location  was 
occasioned  by  actual  pathological  processes  giving  rise  to  adhesions  withi 
subsequent  dislocation  in  association  with  other  viscera — the  diaphragmi 
or  the  liver — or  whether  abnomial  conditions  such  as  the  accumulation- 
of  gas  and  feces  (or  meconium )  present  in  the  colon  itself  may  not  have 
led  to  an  abnormal  lengthening  with  consequent  anomalous  position  of 
the  transverse  colon  is  uncertain. 

'  The  following  description  is  practically  that  given  by  Keith. 
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SUMMARY 

A  case  of  anomalous  colon  in  a  consumptive  is  presented  with  com- 
plete roentgenological  study.  The  anomalous  colon  was  discovered 
during  a  routine  roentgenological  chest  examination  when  there  was 
found  under  the  right  diaphragm  a  large  air  containing  sac,  proved  by 
subsequent  examination  to  be  a  portion  of  an  elongated  transverse  colon 
which  lay  on  the  anterior  surface  of  the  liver^  the  latter  being  pushed 
backwards,  while  the  colon  was  found  in  direct  contact  with  the  dia- 
phragm reaching  the  top  of  the  dome  on  the  abdominal  side. 

The  authors  wish  to  express  their  appreciation  to  Drs.  H.  J.  Corper  and  Harry  Gauss 
for  their  kind  cooperation  and  advice  given  during  the  preparation  of  this  paper. 
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ll(..    1.    .-'VC.ITTAL   SkCTIOX    of   ClRSClIMANX's   CASE 


C.;CST-Pk/\Tt.— 


Fig.  2.  Oricixai  Che*;t  Plate 
D,  position  of  diaphragm  corroborated  by  fluoroscopy 


l^iE-HouRi-AFreR-opAQoe-MeAl.. 
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Fig.  3.  Intestinal  Plate  Made  Twelve  Hours  after  Ingestion  of  Opaque  Meal 
D,  diaphragm,  T.C.,  transverse  colon 


Fig.  4.  Lateral  \ieu  Taken  Tvventy-Folr  Hulks  after  Op.\que  Meal 
D,  diaphragm;  T.C.,  transverse  colon;  /.,  probable  location  of  liver 
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I'll..  5.  Abuosuxal  Plate  Taken  Immediately  after  Opaque  Enema 
T.C..  transverse  colon;  /..,  probable  location  of  liver 


E/^RLY  VERTEBRAL  TUBERCULOSIS  WITH  CLINICAL 
PICTURE  SUGGESTING  RENAL  CALCULUS 

JOHN  W.  CHURCHMAN 

Neii'  York  City 

In  1917  there  was  admitted  to  my  service  a  middle-aged,  married 
woman  of  slight  tigure  and  neurotic  temperament,  who  complained  of 
pain  in  the  right  lumbar  region.  The  trouble  was  of  several  months' 
duration.  Both  the  site  of  the  pain  and  its  association  with  a  slight  fre- 
quency of  micturition  suggested  the  right  kidney  as  the  source  of 
trouble.  This  organ  was  palpable,  movable,  not  enlarged  and  only 
slightly,  if  at  all,  tender. 

Cystoscopic  examination  showed  a  normal  bladder.  No  pus  cells 
or  tubercle  bacilli  were  to  be  found  in  the  urine.  By  catheterization  of 
the  ureters  practically  normal  urine  was  obtained  from  both  sides,  though 
there  were  a  few  red  blood  cells  in  the  specimen  from  the  right  kidney. 

In  the  roentgenographs  a  number  of  faint  shadows  in  the  neighbor- 
hood of  the  right  kidney  suggested  the  existence  of  renal  calculi.  One  of 
these  lay  in  the  kidney  shadow;  while  others  like  it  were  to  be  seen  nearer 
the  vertebral  column,  or  along  the  border  of  the  last  rib,  beyond  the 
margin  of  the  kidney.  None  of  these  shadows  appears  in  the  reproduc- 
tion of  the  plate  made  at  that  time  (fig.  1),  as  they  were  too  faint  to 
show  in  the  print;  but  they  were  similar  in  character  to  the  shadow  seen 
in  the  picture  of  this  patient  taken  on  her  second  admission,  six  months 
later  {a,  lig.  2).  It  was  extremely  doubtful  whether  these  shadows  were 
thrown  by  renal  calculi;  some  of  them  certainly  were  not.  But  in  view 
of  the  character  of  the  symptoms  and  of  the  fact  that  the  physical  ex- 
amination was  otherwise  negative  the  decision  was  reached,  somewhat 
reluctantly,  to  explore  the  kidney.  I  had  recently  removed  a  renal  cal- 
culus from  a  patient  who  had  spent  some  time  in  another  hospital  suffer- 
ing from  a  vague  backache,  which  was  regarded  as  osteo-arthritic  in 
origin,  the  calculus  being  entirely  overlooked;  and  decision  to  operate 
was  doubtless  somewhat  influenced  by  this  experience. 

The  kidney  was  about  normal  in  size.  A  few  small  calcified  nodules 
were  felt  in  the  surrounding  fat.     The  organ  was  split  open  and  no 
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FlC.   1.    ROESTCEXOCRAPH   M.VUE   ON    FiRST   ADMISSION"   TO   THE  HOSPIT.U. 

Compan-  lumlxir  vertebra;  I  an.1   11  with  those  shown  in  the  plate  made  six  months 
later  (fig.  2). 
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Stone  found.  On  the  basis  of  the  experience  of  certain  surgeons  to  the 
eftect  that  pain  of  renal  origin  may  occasionally  be  relieved  by  stripping 
back  the  capsule,  this  was  done;  there  was,  however,  no  particular  ana- 
tomical indication  for  it.     The  kidney  was  anchored  in  place.     Though 


Fig.  2.  Roentgenograph  Made  on  Second  Admission  to  the  Hospital 
A  well-marked  caries  of  lumbar  vertebra  I  and  II  is  present 

there  was  not  the  slightest  reason  to  anticipate  such  a  result,  all  symp- 
toms disappeared  after  the  operation;  in  four  weeks  the  patient  left  the 
hospital  happy  in  spirits  and  free  from  pain. 
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Six  months  hitor  she  was  read  mi  I  led,  bed  ridtien  and  suffering  from 
great  pain  in  the  back.  Examination  now  revealed  a  well-marked 
kyphos  at  the  site  of  the  first  and  second  lumbar  vertebrae.  The  X-ray 
picture  showed  a  destruction  of  the  first  lumbar  intervertebral  disk, 
with  caries  and  fusion  of  the  bodies  (figure  2).  The  natural  supposition 
was  that  this  lesion  had  been  present  when  the  patient  was  first  admitted 
and  had  been  overlooked;  but  e.xamination  of  the  picture  of  the  verte- 
brae taken  at  that  time  proved  that  this  was  not  the  case.  The  bodies, 
spines  and  transverse  processes  were  at  that  time  clear  in  outline  and 
normal  in  density;  the  intervertebral  cartilages  showed  no  sign  of  disease 

(lig.  1). 

This  was  clearly  a  case  of  galloping  tuberculosis  of  the  spine,  first 
manifesting  itself  in  spiiptoms  which  there  was  some  justification  for 
regarding  as  renal.  I  do  not  think  there  was  anything  in  the  roent- 
genogram made  during  the  first  stay  at  the  hospital  on  which  a  diagnosis 
of  tuberculosis  could  have  been  made  or  suspected.  This  may  be  only 
another  way  of  stating  the  fact  that  the  early  lesions  in  tuberculosis  of 
the  bones  and  joints  either  fail  to  manifest  themselves  in  the  X-ray  pic- 
ture, or  manifest  themselves  in  a  way  which  we  are,  at  present,  unable  to 
interpret.  On  the  other  hand  it  may  be  that,  had  we  suspected  the 
spine  in  this  case,  a  more  detailed  study  of  the  vertebrae  would  have 
revealed  changes  which  we  did  not  detect  in  the  routine  examination. 
It  seems  pretty  certain  that  the  operation  in  this  case  lighted  up  the 
process;  at  any  rate  advance  of  the  disease  between  hospital  admissions 
was  rapid. 

The  lesson  of  this  observation  is  clear.  I  cannot  make  out,  from  iny 
notes  made  during  this  patient's  first  stay  in  the  hospital,  that  a  diagno- 
sis of  vertebral  tuberculosis  was  ever  seriously  considered.  It  certainly 
should  be  considered  whenever  pain  in  or  near  the  costovertebral  angle 
is  complained  of;  and  in  this  particular  patient  the  shadows  of  calcified 
glands  should  have  given  us  a  clue.  It  is  not  certain  that,  even  had  we 
looked  for  it,  the  spinal  tuberculosis  would  have  been  found;  but  I  think 
it  not  unlikely  that  some  reflex  muscular  protection,  so  commonly  found 
in  early  tuberculosis  of  bone  or  joint,  would  have  been  detected. 
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WHAT  IS  SUITABLE  AND  WHAT  UNSUITABLE  FOR  THE  DIS- 
CHARGED TUBERCULOUS  MAN 

DAVID  A.  STEWART 
Manitoba  Sanatorium,  Ninette,  Manitoba 

The  day  a  man  leaves  the  sanatorium  with  anything  like  arrested 
tuberculosis,  Hke  the  day  a  boy  is  graduated  from  college  or  university, 
is  not  an  end,  but  a  begiiming;  not  a  valedictory  occasion,  but  a  "com- 
mencement." The  use  of  learning  is  sometimes  more  difficult  to  master 
than  learning's  self,  the  application  of  principles  harder  than  the  com- 
prehending of  them.  The  student  in  the  sanatorium,  which  is,  being 
interpreted,  the  school  for  the  tuberculous,  has  presumably  been  well 
taught.  If  so,  his  back-to-home-and-work  course  of  instruction  has 
not   been  neglected. 

The  general  practitioner  of  medicine  who  sent  thfe  man  to  the  sanato- 
rium cannot  be  counted  a  safe  guide  as  to  what  he  should  or  should  not 
do  on  his  return.  He  is  apt  to  be  less  right  in  matters  of  treatment  than 
in  diagnosis,  and  still  less  right  in  after-treatment  than  m  treatment. 
The  sanatorium  physician,  who  should  have  expertness  in  the  treat- 
ment of  tuberculosis,  and  whose  daily  contact  with  the  patient  has  e.x- 
tended  o\er  months,  has  utterly  failed  in  his  duty  if  he  has  not  stood 
with  him  on  the  threshold  of  the  new  adventure  and  worked  out  witli 
him  what  should  and  should  not  be  done  on  his  return  home. 

Sanatorium  treatment  for  pulmonary  tuberculosis  dates  back  seventy 
years,  and  began  to  be  general  about  thirty  years  ago.  Fairly  general 
agreement  as  to  its  guiding  principles  has  been  reached  by  sanatorium 
men  of  experience.  These  principles  are  as  deiinitely  standardized  as 
those  of  surgery,  but  they  are  not  as  famihar  to  the  medical  profession 
or  to  the  general  pubHc  as  the  principles  of  surgery  and  they  run  coun- 
ter to  many  old  prejudices,  as  indeed  the  principles  of  modern  surgery 
did  a  generation  or  more  ago. 

The  essentials  of  the  treatment  of  tuberculosis  are  frequently — and 
wrongly — stated  to  be  "food  and  fresh  air."    The  real  essential,  as  sana- 
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toriuni  men  all  know,  is  rcguUilion  of  rest  and  exercise  of  energy  conserva- 
tion and  expenditure.  One  tuberculous  patient  must  not  raise  his  hand  to 
his  head  unnecessarily;  another  may  do  a  day's  work  with  benefit.  Be- 
tween these  two  are  ranged  all  who  have  active  or  even  fairly  arrested 
tuberculosis,  and  the  placing  of  a  man  where  he  belongs  is  a  matter  of 
experience,  study  and  skill.  He  who  can  direct  wisely  regarding  rest 
and  exercise  can  treat  tuberculosis.  He  who  cannot  do  this  can  only 
maltreat  tuberculosis.  And  only  he  who  can  bring  to  the  treatment  of 
tuberculosis  thought,  e.\perience  and  skill,  has  any  right  to  try  to  direct 
either  the  treatment  or  the  after-employment  of  the  tuberculous. 

Rigid  and  uniform  rules  cannot  be  applied.  No  two  tuberculous  pa- 
tients are  the  same  in  physical  condition,  resistance  to  disease,  aptitude, 
experience,  history,  upbringing  or  surroundings.  Each  case,  therefore, 
presents  new  features  for  consideration.  But  while  rigid  rules  are  not 
applicable,  a  few  general  principles  may  properly  be  outlined. 

1.  Work  for  those  with  arrested  disease  must  not  be  physically  Iteavy. 
Hard  labor  kills  the  tuberculous.  WTien  the  time  comes  for  getting 
back  to  work,  the  fortunate  are  those  whose  education  and  previous 
training  open  up  to  them  light  suitable  occupations;  the  unfortunate  are 
those  who  know  only  the  pick-and-shovel  sort  of  work,  and  whose  lack 
of  education  and  experience  or  whose  foreign  tongue  shuts  them  out  from 
any  more  suitable  emplojinent. 

Tuberculosis  lies  hidden  away  in  us  like  the  charge  in  the  old  shot  gun 
in  the  chimney  corner,  harmless  until  some  person,  or  some  circumstance, 
pulls  the  trigger.  The  most  common  trigger  puller,  is,  in  a  broad  sense, 
dissipation,  the  over-spending  of  energy.  Energy'  expenditure  must  be 
kept  within  energy-  income.  Over-expenditure  of  muscular  energy  is 
most  dangerous  for  a  tuberculous  patient. 

2.  Possibly  the  most  deeply  rooted  wrong  idea  concerning  work  for 
tuberculous  persons  is  that  outdoor  occupations  are  essential.  Almost 
every  patient  comes  to  the  sanatorium  in  a  mental  attitude  of  waving  a 
fond  farewell  to  his  former  occupation.  He  considers  that  he  can  no 
longer  be  a  lawyer,  or  bookkeeper,  or  merchant,  or  an  electrician;  but 
must  become  instead,  a  farmer,  a  gardener,  an  outdoor  time-keeper,  a 
chauffeur  or  the  driver  of  a  delivery  wagon.  This  idea, — which  has  not 
always  been  given  him  by  his  grandmother,  but  occasionally  by  medical 
or  vocational  ad\iser  or  nurse, — is  wholly  and  utterly  wTong.  An  out- 
door occupation  may  be  preferable  to  an  indoor  one,  other  things  being 
equal,  but  the  trouble  is  that  o^r  things  cannot  ajid  will  not  b^  made 
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equal.  If  weather  were  always  good,  and  jobs  as  varied,  suitable,  light 
and  remunerative  outside  as  inside,  outdoor  work  would  be  chosen; 
but  suitable  well-paid,  physically  light,  permanent  out-door  jobs  are  as 
scarce  as  bank-presidentships.  Even  fairly  suitable  outdoor  jobs  are 
few,  and  suitable  indoor  jobs  are  so  much  more  numerous,  that  one  whose 
daily  task  it  is  to  consider  and  plan  the  after-course  of  tuberculous  pa- 
tients comes  almost  to  disregard  the  occasional  outdoor  opportunity 
and  almost  as  a  rule  to  advise  indoor  work. 

The  chief  objection  to  an  indoor  job  is  its  indoor-ness.  But  if  a  man 
has  to  be  indoors  at  his  work  eight  or  ten  hours  a  day,hehas  stillfourteen 
or  sixteen  hours  of  the  twenty-four,  most  of  which,  by  sleeping  out  of 
doors,  he  can  spend  in  the  open  air.  Indoor  work  and  outdoor  sleeping 
should  be  as  suitable  a  routine  as  outdoor  work  and  indoor  sleeping,  even 
if  fresh  air  were  the  only  essential,  which  it  is  not.  There  is  no  climate 
known  in  which  an  arrested  tuberculous  patient,  working  in  the  open,  is 
not  exposed  to  most  imfavorable  conditions  many  times  in  the  three 
hundred  and  sixty-five  days  of  any  year.  If  an  outdoor  occupation  be 
the  only  suitable  one,  why  do  so  many  farmers  become  tuberculous? 

A  clerk  in  a  railway  freight  office  was  noticed  to  be  coughing  and  not 
doing  well.  The  manager,  in  mistaken  kindness,  gave  him  an  outdoor 
collecting  job,  and  to  make  it  particularly  suitable,  put  him  on  a  subur- 
ban beat  where  walks  were  long  and  air  supposed  to  be  free  and  pure. 
A  fortnight  of  carrying  a  weak  body  and  a  heavy  overcoat  through 
snowdrifts  and  zero  weather  finished  that  man.  The  secret  of  his  bad 
condition  was  not  that  he  was  in  an  office  all  day,  but  that  he  was  phys- 
ically overworking  before  and  after  office  hours  helping  his  wife  to  run  a 
boarding  house.  It  can  easily  be  seen  how  the  collecting  job  finished 
him. 

3.  It  is  particularly  necessary  that  a  tuhercidous  person  should  earn  a 
good  wage  so  as  to  make  good  living  conditions  possible.  This  is  so  im- 
portant that  it  should  be  a  chief  consideration  even  to  the  exclusion  of 
some  other  considerations.  Within  his  own  home,  a  man  who  has  lost 
his  leg  can  live,  without  disadvantage,  at  exactly  the  same  standard  as 
before  his  injury,  but  a  tuberculous  man  cannot  do  this.  He  needs 
better  and  more  spacious  housing,  with  balcony  accommodation.  He 
should  even  be  able  to  waste  fuel  to  some  extent,  letting  fresh  and  cold 
air  in  and,  incidentally,  heated  air  out  through  opened  windows.  He 
requires  better  food,  better  clothing,  better  mattress,  better  bedding 
and  more  of  it,  and  likely  shorter  hoursof  labor  than  he  did  before.    He 
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needs,  therefore,  a  higher-paid  occupation  to  insure  against  breakdown. 
Training,  which  increases  the  earning  capacity  of  a  tuberculous  patient 
and  enables  him  to  earn  more  dollars  and  earn  them  more  easily,  is  a 
wise  investment  which  will  prevent  many  a  breakdown  and  give  a  good 
proht  even  in  dollars  and  cents. 

4.  .1  tuberculous  patient  needs  a  permanent  occupation.  To  give  him 
merely  "something  to  go  on  with"  is  usually  a  mistake,  especially  if  he 
be  at  the  occupation-learning  ago.  His  condition  is  not  temporary',  but 
in  some  degree,  at  least,  permanent,  though  likely  to  improve  with  care, 
and  a  suitable  occupation  will  be  needed  not  only  this  year  and  next 
year  but  ten  years  hence.  An  occupation  with  a  future,  which  will  be 
suitable  ten  years  hence  is,  needless  to  say,  the  one  which  should  be 
entered  upon  to-day.  There  is  perhaps  a  fair  prospect  of  his  handicap 
becoming  less  as  the  years  go  by,  and  a  blind-alley  occupation,  which 
leads  nowhere,  is  not  good  enough  for  him. 

5.  //  at  all  possible,  it  is  better  for  a  man  to  return  to  his  old  occupation 
or  some  modification  oj  it.  His  old  job  is  easy  to  his  hand,  like  an  old 
glove;  he  can  measure  his  capacity  and  avoid  over-exertion  in  it  better 
than  in  another;  and  in  it  he  escapes  the  worr>'  and  uncertainty  of  learn- 
ing new  work.  Employment  in  his  old  work  is  more  easily  secured.  He 
knows  its  ropes  and  may  be  at  work  the  week  after  the  doctor  pronounces 
him  fit.  A  workman's  trade  is  his  capital,  slowly  acquired  like  the  mer- 
chant's business,  and  to  ask  him  to  give  it  up  is  like  asking  the  merchant 
to  burn  down  his  warehouse,  destroy  all  his  records,  cancel  all  his  con- 
nections, and  begin  without  resources  to  build  up  another  and  a  ditTerent 
business.  When  a  workman,  trained  in  a  trade,  gives  up  that  trade  and 
begins  to  learn  a  different  one,  the  loss  to  the  individual  and  to  the  state 
is  the  same  kind  of  loss  as  the  burning  down  of  a  factory.  It  is  the  de- 
struction of  an  asset  personal  and  national. 

It  is  sometimes  particularly  suitable  to  train  a  man  in  an  improved 
grade  or  variation  of  his  old  occupation.  He  thus  turns  to  account  all 
his  old  experience,  and  adds  to  his  aptitude.  Accordingly,  a  clerk  who 
has  had  little  training  may  be  taught  the  work  of  a  bookkeeper  or  learn 
shorthand  and  become  a  secretary';  a  machinist  may  be  developed  into  a 
draftsman;  a  carpenter  may  become  a  supervisor  of  work;  a  farmer  may 
retain  his  old  experience  but  have  a  lighter  and  more  suitable  job  with 
shorter  hours  by  learning  to  run  a  gasoline  tractor. 

6.  A  suitable  job  for  a  tuberculous  patient  slwuld  be  one  which  makes  it 
possible  for  him  to  live  at  his  own  home.    The  work  of  a  salesman  or  com- 
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mercial  traveller  may  not  be  unsuitable  if  confined  to  the  bounds  of  a 
city  but  may  become  one  of  the  most  unsuitable  occupations  when  it 
involves  travel  away  from  home.  One  of  the  essentials  to  success  in 
keening  tuberculosis  arrested  is  a  good  suitable  home,  and  all  the  ad- 
vantages of  this  are  lost  and  all  the  disadvantages  of  unsuitable  surround- 
ings added,  when  a  man's  home  is  any  hotel  he  may  chance  to  reach  for 
the  night.  In  salesmanship,  some  lines  involve  few  calls,  light  samples, 
and  a  high  degree  of  skill,  while  others  involve  heav}'  samples  and  many 
calls,  with  less  skill.  Work  of  the  first  sort  may  be  quite  suitable  and 
work  of  the  second  sort  verj^  unsuitable. 

It  is  a  truism  that  actions  are  not  always  good  or  bad  in  themselves, 
but  in  their  relations;  sin  is  conduct  out  of  place.  So,  considering  all 
different  circumstances,  it  is  impossible  to  di^'ide  occupations  into  two 
lists,  "good"  and  "bad."  What  is  bad  for  one  tuberculous  man,  in  view 
of  his  condition  and  many  sets  of  circumstances,  may  be  good  for  an- 
other, differently  placed,  and  in  a  different  physical  condition. 

WTiile  this  is  the  case,  and  definite  white  and  black  lists  are  impos- 
sible, it  may  be  ad\-isable  to  discuss  one  or  two  occupations  concerning 
which,  popular  ideas  are  especially  wrong. 

There  are  physicians  who  never  see  farms  except  from  Pullman  win- 
dows, who  sit  comfortably  in  city  offices  and  ad\dse  men  more  or  less 
broken  by  tuberculosis  to  go  farming.  In  their  mind's  eye  they  see  a 
picturesque  homestead  with  sloping  fertile  fields,  a  placid  stream  or 
two,  lawns  and  orchard,  ample  buildings, — a  picture  of  peace  and 
plenty.  They  think  of  a  hammock  in  the  orchard,  horses  and  carriages, 
fresh  eggs  and  cream,  abundant  hospitality,  aU  modern  improvements, 
all  the  comforts  of  life;  and  they  ad\'ise  the  man  physically  and  finan- 
cially "broke"  to  "go  farming."  The  farm  they  see  in  their  dream  is  an 
exceptional  farm — a  very  exceptional  farm,  altogether  likely  a  monument 
to  the  labors  of  the  grandfather  of  the  present  farmer.  It  may  be  avail- 
able for  a  son  or  daughter  or  a  fortunate  nephew  who  needs  to  recuperate, 
but  on  a  farm,  when  actual  work  begins,  friendship  ceases.  The  pros- 
perous farmer,  or  his  son,  or  guest,  can  possibly  employ  themselves  in 
easy  and  picturesque  and  not  altogether  im-useful  ways,  and  modify 
the  farm  routine  as  necessary.  But  the  man  who  has  no  training  and 
no  start,  who  must  work  for  a  farmer,  or  hew  out  a  farm  for  himself, 
is  committed  to  one  of  the  most  unsuitable  of  all  occupations  for  a 
tuberculous  patient. 
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And  while  the  exeeptional  farms  are  very  allractivc,  average  farms 
rank  low.  Houses  are  small,  ill-ventilated,  badly  heated,  not  very  well 
kept;  rooms  are  small,  sanitary  conditions  are  ba<l.  Hours  of  work  are 
long,  as  chores  of  various  sorts  are  added  to  the  regular  day's  work. 
The  farmer  knows  no  forty  or  forty-eight  hour  week  but  more  probably 
a  seventy-five  hour  week.  All  weathers  must  be  faced  and  all  emer- 
gencies met,  and,  even  in  an  age  of  machines,  much  drudgerj*  and  hard 
physical  labor  remain.  The  man  without  capital,  whether  working  for 
himself  or  for  another  man,  has  the  hardest  work  and  the  greatest  amount 
of  drudgery  and  any  soft  jobs  or  easy  circumstances  necessarily  belong 
to  the  man  with  the  capital. 

One  who  has  had  a  considerable  farming  experience,  whose  condition 
is  extra  good,  who  is  in  the  position  of  owner  and  who  can  develop  one 
of  the  less  laborious  lines  of  fanning,  may,  even  if  not  "well  fixed," 
return  to  farming  with  benefit  to  himself  and  the  country.  No  absolute 
rule  can  be  made,  but  for  an  inexperienced  man  with  arrested  tubercu- 
losis, farming,  unless  under  exceptional  circumstances,  is  an  utterly 
unsuitable  occupation. 

Gardening  has  been  looked  on  as  an  easy,  suitable  and  even  poetic 
form  of  farming.  "God  Almighty  first  planted  a  Garden;  and,  indeed, 
it  is  the  purest  of  human  pleasures.  It  is  the  greatest  refreshment  to 
the  Spirits  of  Man,"  quoth  Lord  Bacon.  And  who  would  not  have  been 
refreshed  by  wandering  among  his  cypress  trees,  ivy,  bays,  rosemary, 
lavender,  periwinkle,  "the  white,  the  purple  and  the  blue,"  the  sweet 
marjorum,  the  double  peony,  the  lilies  "of  all  natures,"  and  the  scores 
of  his  other  flowers  and  fruits,  his  fountains,  walks  and  walls?  But  it 
is  most  unlikely  that  Lord  Bacon  ever  turned  a  single  sod  in  the  garden, 
and  he  certainly  did  not  have  to  have  his  carrots  and  parsnips  in  the 
London  market  by  cockcrow.  He  knew  the  poetry,  but  not  the  prose, 
of  gardening. 

Gardening  as  an  outdoor  fad  or  a  backyard  asset  or  a  patriotic  spurt 
may  be  all  very  well,  but,  as  a  means  of  earning  a  living,  it  is  no  job  for  a 
tuberculous  person  and  a  mighty  hard  job  for  one  with  all  his  usual  pow- 
ers. It  is  something  like  farming  by  hand  without  machinery,  and  he 
who  will  garden  for  a  livelihood  must  be  up  before  the  lark  and  still  up 
long  after  curfew  in  order  to  reach  his  customers  with  the  fresh  products 
of  his  garden.  Let  the  outdoor  faddist  soberly  compare  the  dollar  with 
which  the  weary  gardener  returns  to  his  home  late  at  night  with  the  dol- 
lar the  bookkeeper  earns  in  a  comfortable  office,  and  decide  if  the  fact 
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that  he  has  been  outdoors  in  a  drizzling  rain  all  day  inclines  the  balance 
in  favor  of  the  gardener's  occupation  for  a  tuberculous  man. 

One  of  the  occupations  freely  recommended  for  tuberculous  patients 
is  th"  care  of  chickens.  I  have  been  told  that  any  one  who  runs  a  chicken 
ranch  successfully  has  brains  enough  to  be  a  college  president.  I  know 
very  little  in  a  practical  way  about  the  care  of  chickens.  But  I  have  yet 
to  be  converted  to  the  idea  that  the  various  operations  necessary  in 
chicken  raising  are  particularly  suitable  to  tuberculous  patients  and  have 
yet  to  be  shown  any  considerable  number  of  real  successes  either  in  money 
or  in  health. 

Much  has  been  said,  especially  as  the  end  of  the  war  came  in  sight, 
and  particularly  in  England,  about  colonies  for  Ike  tuberculous— centres 
residential  and  to  some  extent  industrial.  It  is  presiuned  that  many 
could  live  and  work  under  good  colony  conditions  who  could  not  make 
good  under  ordinary  living  and  working  conditions.  Every  individual 
tuberculous  person  constitutes  a  special  problem,  and  no  universalrule  will 
apply  to  all.  From  a  fairly  broad  experience  with  sanatorium  patients, 
however,  it  seems  to  me  unlikely  that  many  will  be  found  for  whom  the 
tuberculous  colony  would  be  the  ideal  solution.  Those  by  whom  it 
would  be  most  needed  might  with  the  greatest  difficulty  be  induced  to 
enter,  while  those  who  were  anxious  to  prolong  dependence  might  be  hard 
to  break  away.  A  trial  must  be  made  not  only  in  one  country  and  for 
one  class,  but  in  each  country  and  for  each  class.  What  might  be  very 
suitable  in  England  might  be  entirely  unworkable  in  Western  Canada. 

Such  a  colony  would,  in  my  opinion,  do  its  best  work  when  it  most 
definitely  served  as  a  stepping  stone  to  the  return  to  an  ordinary  place 
in  the  community.  Nothing  should  be  done  to  delay  the  return  to  his 
ordinary  employment  and  ordinary  conditions  for  the  man  who  is  any- 
thing like  suitable  for  that  return.  The  ideal  should  be  the  man  back 
in  his  own  place  as  often  and  as  soon  as  possible. 

Any  scheme  of  help,  however  good,  impairs  to  some  extent  individual 
initiative.  By  observing  side  by  side  in  sanatorium  treatment  soldiers 
and  civilians  one  comes  to  realize  how  valuable  are  individual  initiative 
and  individual  sense  of  responsibiUty,  and  how  much  can  be  lost  by 
impairing  these  by  any  scheme,  however  good. 

Whatever  plan  may  be  devised  and  whatever  occupation  decided  on 
for  men  with  arrested  tuberculosis,  individual  initiative  and  what  used 
to  be  known  as  "gumption"  are  most  important  constituents  of  success. 
Backing  and  help  are  all  very  well  but  a  man  can  often  do  with  and  for 
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himsfll  what  no  one  can  do  for  him.  I  liavc  known  a  voiceless  patient 
with  advanced  disease,  barely  arrested,  plan  out  for  himself  a  new  occu- 
pation and  keep  his  family  in  comfort  for  years,  at  the  same  time  doing 
the  useful  work  of  a  good  citizen.  Such  initiative  and  gumption  can  be 
coddled  out  of  a  man. 

Many  men  when  they  return  home  fail,  not  because  of  over-work,  but 
of  over-play.  A  man  may  be  said  to  spend  all  the  time  he  has  in  work, 
play  and  rest.  The  tuberculous  man  who  has  to  increase  his  time  of  rest 
must  increase  it  at  the  expense  of  the  work  period  or  of  the  "play" 
period.  If  he  can  aflord  to  do  so  he  may  choose  play — that  is,  unneces- 
sary' emploj-ment,  and  proportionately  drop  work,  which  is  for  most 
people,  necessary  emplo>'ment.  But  for  most  men  returning  to  their 
homes  work  has  to  come  first.  With  them  the  choice  has  to  be  made 
between  shortening  what  I  have  called  the  "play  time,"  the  time  of 
unnecessary  energy-  expenditure  of  various  sorts,  or  cutting  short  the 
rest  time. 

One  very  common  cause  of  breakdown — indeed  the  most  common 
cause — is  the  choice  of  both  work  and  play  in  full  measure — men  insisting 
on  having  ever>-thing  in  their  lives  that  they  had  before,  with  no  abate- 
ment whatsoever,  no  allowance  for  the  extra  needs  of  a  diseased  body. 
The  tuberculous  man  must  be  willing  to  sacrifice  something,  perhaps 
much.  He  must  "deny  himself  and  take  up  his  cross,"  if  he  is  to  be  a 
true  disciple. 

While  much,  indeed  most,  depends  upon  himself,  yet  a  good  start  is 
of  utmost  importance  and  any  adxice  a  patient  is  to  receive  should 
be  well  thought  out  according  to  right  principles. 


THE  INFLUENCE  OF  CLIMATE  AS  DISTINGUISHED  FROM 

FRESH  AIR  IN  THE  TREATMENT  OF  PULMONARY 

TUBERCULOSIS  AND  ITS  COMPLICATIONS 

JOHN  W.  FLINN 
PrescoU,  Arizona 

Much  has  been  said  on  the  influence  of  climate  in  the  treatment  of 
puhnonary  tuberculosis,  but  very  few  definite  conclusive  facts  have  been 
estabHshed.  Most  extravagant  claims  have  been  made  by  some  advo- 
cates of  the  climatic  treatment;  whUe  other  observers  have  claimed  with 
equal  vehemence  that  climate  has  absolutely  no  influence  whatever. 
Both  these  extremists  are  manifestly  mistaken.  That  pulmonary  tuber- 
culosis has  been  cured  in  all  climates  is  abundantly  proved  by  post  mor- 
tem examinations;  that  many  cases  have  improved  and  many  others  ar- 
rested in  one  climate,  though  they  had  become  progressively  worse  or 
failed  to  make  any  improvement,  vmder  almost  identical  care,  in  another 
climate,  is  a  matter  of  fairly  common  observation.  Somewhere  in  the 
vast  expanse  between  these  widely  divergent  views  Hes  the  truth,  but 
exactly  where  seems  absolutely  impossible  to  determine  in  the  present 
state  of  our  knowledge.  So  intimately  is  the  influence  of  climate  inter- 
woven with  that  of  care — fresh  air,  good  food  and  rest — that  it  seems 
quite  impossible  to  separate  the  influence  of  one  from  that  of  the  other,  to 
analyze  the  relationship  of  one  to  the  other  or  to  determine  exactly  the 
relative  value  of  each.  All  one  can  do  is  to  review  and  correlate  cer- 
tain fairly  well  estabhshed  facts,  indicate  in  a  general  way  their  probable 
significance  and  leave  the  conclusions  to  the  judgment  or  prejudice  of 
each  individual  observer. 

In  attempting  to  solve  a  problem  of  this  kind  two  sources  of  informa- 
tion are  available;  first,  fairly  well  established  conclusions  founded  on 
experimental  investigation  and,  second,  opinions  based  on  wide  clinical 
experience.  The  former  is  perhaps  the  more  definite;  the  latter  is  cer- 
tainly the  more  reUable,  if  founded  on  unbiased  judgments.  An  en- 
deavor will  be  made  to  draw  from  both  these  sources  of  information. 

Theoretically  the  most  convincing  way  to  determine  the  relative  im- 
portance of  different  climatic  factors  in  the  treatment  of  pulmonary 
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tuberculosis  would  be  to  select  a  numi)cr  of  units  of  say  100  each,  of 
patients  in  similar  physical  condition  in  all  stages  of  the  disease,  and 
each  unit  in  exactly  the  same  way  but  under  difTerent  climatic  condi- 
tions of  temperature,  purity  of  atmosphere,  percentage  of  sunshine,  rela- 
tive humidity,  altitude,  etc.;  and  compare  the  results.  Such  a  plan  is 
manifestly  impracticable.  The  nearest  approach  to  it  which  is  feasible 
wouKl  seem  to  be  to  compare  the  results  of  the  same  treatment  of  the 
same  patients,  in  the  same  locality,  at  difTerent  seasons  of  the  year. 
The  monthly  and  yearly  reports  of  the  United  States  Weather  Bureau 
prove  conclusively  that  the  climate  of  the  same  locality  differs  at  various 
seasons  of  the  year  just  as  surely  as  do  the  climates  of  difTerent  localities. 
In  other  words  there  is  a  distinct  seasonal  climate  as  well  as  a  climate  of 
locality,  and  the  elements  of  each  are  essentially  the  same.  Herein  may 
He  the  answer  to  this  vexed  and  complex  question.  A  careful  study 
along  these  lines  by  competent  observers  in  difTerent  parts  of  the  conti- 
nent, should,  after  a  few  years,  place  at  the  disposal  of  the  profession  an 
accumulation  of  well  established  facts  sufficient  to  solve  this  problem  in 
most  of  its  details.  For  the  present,  however,  we  must  content  ourselves 
with  a  few  general  conclusions  drawn  from  the  meagre  observations  on  the 
influence  of  seasons  in  the  treatment  of  this  disease. 

The  late  Dr.  E.  L.  Trudeau,  the  founder  of  the  open-air  treatment  of 
tuberculosis  in  America  and  the  man  whose  unbiased  opinion  probably 
carries  more  weight  than  that  of  any  other  American  writer  on  tubercu- 
losis, says,  "The  hot  weather  is,  I  think,  unfavorable  to  phthisical  pa- 
tients and  the  greatest  improvement  takes  place  from  early  fall  to  early 
spring."  A  careful  study  of  the  records  of  the  Adirondack  CottageSana- 
torium  has  proved  quite  conclusively  the  truth  of  Dr.  Trudeau's  opinion. 
In  fact  statistics  and  observations  from  all  parts  of  the  world,  in  every 
climate  in  which  tuberculosis  is  being  treated,  tend  to  verify  his  state- 
ment. 

This  one  fact,  almost  universally  admitted,  that  patients  wish  pul- 
monary tuberculosis  show  greater  improvement  at  certain  seatons  of 
the  year  would  seem  to  be  conclusive  proof  that  climate  does  have  an 
influence  on  the  treatment  of  this  disease. 

At  the  Adirondack  Cottage  Sanatorium,  for  instance,  the  patients  are 
the  same.  They  spend  the  same  number  of  hours  in  the  fresh  air.  They 
eat  the  same  food.  They  rest  the  same  number  of  hours.  They  have 
precisely  the  same  care  at  all  seasons  of  the  year.  The  only  difference 
is  in  the  weather,  the  cUmate.  Therefore,  climate  must  have  a  definite 
influence  in  the  treatment  of  pulmonary  tuberculosis. 
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"But,"  you  will  ask,  "what  particular  iiiflueace  has  climate?"  It 
seems  quite  clear  that  in  this  locality  the  climate  of  the  fall  and  winter 
has  a  more  favorable  influence  than  that  of  the  spring  and  summer;  but 
to  what  extent  each  particular  element  of  climate  influences  patients  it 
seems  impossible  to  determine  at  present.  In  a  general  way,  the  fall 
and  winter  climate  is  cooler  than  that  of  the  spring  and  summer;  and  the 
air  is  probably  drier,  especially  during  the  intense  cold  of  the  winter 
months,  when  the  rivers  and  lakes  are  frozen  over;  and  it  is  probably 
purer  (that  is,  freer  from  organic  matter  and  bacteria),  particularly  dur- 
ing the  winter  months  when  the  whole  country  is  covered  with  a  thick 
mantle  of  snow.  We  would  seem  justified,  therefore,  in  adding  that  the 
facts  seem  to  indicate  that  the  combination  of  cold  with  dryness  and 
purity  of  atmosphere  very  probably  constitutes  the  ad\-antages  of  the 
climate  of  the  fall  and  winter  months,  and  that  each  of  these  three  ele- 
ments of  climate  is  in  itself  a  distinct  benefit. 

COLD 

There  is  a  rather  remarkable  unanimity  of  opinion  among  clinicians 
in  all  parts  of  the  world  regarding  the  beneficial  influence  of  cold  in  the 
treatment  of  puhnonarj'  tuberculosis.  In  fact  this  is  the  one  and  only 
element  of  climate  regarding  the  benefits  of  which  all  students  of  tuber- 
culosis agree.  In  all  climates  from  the  Arctic  Circle  to  the  Equator  the 
cooler  months  are  the  ones  in  which  tuberculous  patients  make  the 
most  marked  improvement.  Within  the  Arctic  Circle  seems  to  be  the 
oifly  part  of  the  Northern  Hemisphere  in  which  the  summer  climate  is 
better  suited  for  the  treatment  of  tuberculosis.  No  attempt,  however, 
seems  to  have  been  made  to  determine  what  degree  of  cold  is  most  bene- 
ficial. Unbiased  judgment  would  seem  to  indicate  that  a  moderate 
degree  of  cold — sufficient  to  stimulate  metabolism  without  the  necessity 
of  an  excessive  amount  of  clothing — would  probably  be  most  desirable. 
The  fact  that  at  North  Reading,  Massachusetts,  the  greatest  percentage 
of  patients  gained  in  September  and  August,  and  in  Pennsylvania 
in  October  and  November,  while  at  Saranac  Lake,  September  far  sur- 
passed every  other  month,  would  tend  to  verify  the  correctness  of  this 
conclusion. 

Regarding  the  amount  of  cold  desirable  for  each  individual  patient, 
this  should  be  determined  by  the  individual's  powers  of  reacting  to  cold 
— just  as  in  the  case  of  the  water  bath.     If  a  certain  degree  of  cold  is 
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followed  by  a  "  healthy  glow"  of  the  skin  it  is  of  distinct  benefit.  If,  on 
the  other  hand,  it  causes  blueness,  "goose  flesh,"  and  discomfort,  a 
warmer  atmosphere  is  desirable.  As  in  the  case  of  the  water  bath  most 
patients  can  be  gradually  hardened  to  enjoy  a  moderate  degree  of  cold 
in  the  atmosphere.  Reference  will  be  made  later  to  the  fact  that  in 
the  milder  climates  the  beneficial  effects  of  cold  may  be  obtained  by 
exposing  the  naked  body  to  the  air. 

PURE   AIR 

For  a  number  of  years  most  observers  have  agreed  that  pure  air  is 
a  very  necessary  climatic  element  in  the  treatment  of  pulmonary  tu- 
berculosis. The  fact  that  the  sites  for  all  sanatoria,  public  and  private, 
have  been  selected  away  from  the  smoke  and  dust  of  cities  and,  where 
possible,  on  elevated  ridges  in  sparsely  settled  districts,  is  sufficient 
proof  of  this.  Careful  laboratory  observations  have  proved  that  the 
purest  air — that  having  the  greatest  freedom  from  smoke,  dust,  organic 
matter  and  bacteria — is  to  be  found  in  the  Polar  ice  fields,  in  mid-ocean, 
on  very  high  mountain  tops,  in  pine  forests  and  on  the  desert.  A  thick 
coat  of  snow  lying  on  the  ground  continuously  for  several  months  con- 
tributes greatly  to  purity  of  atmosphere;  as  do  also  a  high  percentage  of 
sunshine  and  absence  of  vegetation.  In  the  habitable  portions  of  this 
continent,  where  proper  facilities  can  be  had  for  the  care  of  tuberculous 
patients,  the  pine  woods  of  the  East  and  North  during  the  winter  season, 
when  the  ground  is  thickly  covered  with  snow,  and  the  desert  regions 
of  the  Southwest  at  all  seasons  of  the  year,  offer  the  greatest  advantages 
so  far  as  pure  air  is  concerned.  Ocean  travel  is  not  to  be  recommended 
in  the  treatment  of  pulmonary  tuberculosis.  Reference  will  be  made 
later  to  the  beneficial  effects  of  life  at  the  seashore  in  the  treatment  of 
surgical  tuberculosis.  Where  chemically  and  bacteriologically  pure  air 
is  not  obtainable,  use  should  be  made  of  an  abundance  of  the  best  outdoor 
air  available  in  that  locality.  Constant  air  movement  is  an  important 
consideration  in  all  localities,  but  more  especially  in  those  in  which  a 
really  pure  air  is  not  obtainable.  Patients  should  not  only  live  out-of- 
doors  but  they  should  be  surrounded  with  moving  air  at  all  hours  of  the 
day  and  night. 
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SUNSHINE 

Although  Osier  as  far  back  as  1893  placed  pure  air  and  sunshine  at 
the  head  of  his  list  of  desirable  attributes  of  a  suitable  locality  for  the 
treaiment  of  pulmonary  tuberculosis,  a  number  of  prominent  students 
of  this  disease  appeared  to  doubt  the  efficacy  of  a  high  percentage  of 
sunshine  in  its  treatment.  They  pointed  to  excellent  results  obtained 
in  cHmates  where  the  percentage  of  sunshine  is  small;  and  from  this  fact 
jumped  to  the  erroneous  conclusion  that  sunshine  has  little  or  no  influ- 
ence on  the  tuberculous  process. 

It  was  not  until  about  1913,  when  a  knowledge  of  the  results  of  Rol- 
lier's  treatment  of  surgical  tuberculosis  by  exposure  of  the  whole  body 
to  the  influence  of  the  sun's  rays,  began  to  be  widely  disseminated,  that 
sunshine  was  given  a  definite  scientific  place  in  the  armamentarium  of 
those  who  treat  tuberculosis.  For  years  previously  the  general  impres- 
sion among  physicians  was  that  sunshine  probably  had  a  beneficial  ef- 
fect on  tuberculosis  by  purifying  the  atmosphere,  and  by  its  moral  effect 
on  the  spirits  of  the  patient;  while  those  who  practised  in  regions  where 
the  percentage  of  sunshine  is  high  were  firmly  convinced  of  its  efficacy 
but  could  advance  no  definite  conclusive  proofs  in  favor  of  their  opinion. 
The  remarkable  results  obtained  by  RoUier  constitute  one  of  the  bright- 
est pages  of  modern  surgery  and  prove  beyond  a  doubt  that  sunshine  is 
the  most  potent  agent  we  possess  for  the  cure  of  surgical  tuberculosis. 
This  much  has  been  conclusively  proved;  but  to  what  extent  and  how 
the  direct  rays  of  the  sun  affect  pulmonary  tuberculosis  has  not  yet 
been  definitely  determined. 

Rollier's  vast  laboratory  and  clinical  experience  has  convinced  him 
that  the  beneficial  results  of  sun  and  air  baths  in  surgical  tuberculosis 
are  due  more  to  their  general  effect  in  increasing  the  individual's  resist- 
ance to  the  disease  than  to  their  local  action  on  the  diseased  tissue.  If 
this  view  is  correct,  sunshine  should  be  a  valuable  therapeutic  measure 
in  the  treatment  of  pulmonary  and  laryngeal  tuberculosis.  Clinical 
experience  in  Europe  and  on  this  continent  is  beginning  to  indicate  its 
real  value  in  these  forms  of  tuberculosis.  "Laryngeal  tuberculosis  has 
been  treated  since  1905  with  great  success  by  Sorgo.  The  same  method 
has  been  adopted  by  Baer,  Runeauld,  Weiss,  Faussen  and  Alexander." 

RoUier  says, 
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Concerning  the  treatment  of  pulmonary  tuberculosis,  there  prevailed,  up  to 
very  recently,  in  medical  circles,  the  opinion  that  those  with  lung  tuberculosis 
should  avoid  the  sunlight.  They  accused  the  sun  of  various  misdeeds. 
Among  other  things,  it  was  said  to  cause  fever,  congestion  and  hemorrhage. 
It  required  some  courage  to  fight  against  this  assumption  and  to  free  oneself 
from  the  exappcrated  fear  which,  even  to-day,  overcomes  some  physicians. 
During  our  work  in  the  field  of  surgical  tuberculosis  (since  1903),  we  have  had 
opportunity  to  observe  and  treat  by  heliotherapy  a  great  number  of  surgical 
cases  who  also  had  lung  tuberculosis,  and  we  have  never  observed  an  unfavorable 
effect.  On  the  contrary,  we  have  aluays  noticed  an  obvious  improvement  in 
the  lungs  under  the  influence  of  the  sunlight  combined  with  the  high  mountain 
air.  We  always  succeeded  in  avoiding  the  much  dreaded  conges- 

tion by  the  cautious  application  of  insolation,  and  we  came  to  the  conclusion 
that  the  hyp>eremia  of  the  skin  is  an  excellent  decongesting  agent  for  the  inner 
organs  and,  consequently,  also  for  the  lungs.  But  just  here  individualization 
is  of  the  greatest  importance.  According  to  our  observation,  the  youthful 
cases  of  tuberculosis,  with  little  infiltration  of  the  apices,  and  especially  chil- 
dren, are  most  benefited  by  the  sunshine. 

The  writer's  very  limited  experience  would  lead  him  to  believe  that 
exposure  of  the  arms,  legs,  and  sometimes  of  the  abdomen  to  the  sun 
and  air  is  of  distinct  benetit  in  selected  cases  of  pulmonarj'  tuberculosis 
with  moderate  fever;  but  that  the  general  sun  and  air  bath  (that  is,  ex- 
posing the  whole  body  to  the  sun  and  air)  should  be  reser\'ed  for  patients 
with  normal  temperature  who  are  about  ready  to  begin  carefully  gradu- 
ated exercise.  In  fact  the  general  sun  bath  should  be  regarded  as  a 
mild  form  of  exercise,  and  as  such  it  seems  to  have  a  distinct  place  in  the 
treatment  of  many  cases  of  pulmonar>'  tuberculosis.  Our  experience 
has  been  that  its  most  striking  benefits  have  been  found  in  those  well- 
nourished  patients  (often  much  above  normal  weight)  whose  tempera- 
ture remains  normal  as  long  as  they  are  kept  at  rest  in  bed,  but  who 
immediately  begin  to  have  a  rise  of  temperature  on  the  sUghtest  e.xercise. 
The  sun  bath  will  often  increase  the  powers  of  resistance  of  these  patients 
in  a  few  weeks  to  such  an  extent  that  they  can  be  safely  put  on  care- 
fully graduated  walking  exercise.  Incidentally,  in  many  instances,  it 
removes  their  superfluous  flesh.  Some  febrile  cases  will  tolerate  sun 
baths  of  the  arms,  legs  and  abdomen,  but  will  begin  to  show  elevation 
of  temperature  when  the  chest  is  exposed  to  the  sun.  Many  of  these 
are  apparently  benefited  by  the  sun  bath,  when  the  chest  is  kept  cov- 
ered, either  permanently  or  until  its  exposure  to  the  sun  does  not  pro- 
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duce  fever.  Experience  would  indicate  that  the  general  sun  bath  is  of 
distinct  benefit  in  latyngeal  tuberculosis,  and  quite  lately  a  few  cases 
have  been  reported  in  which  the  reflection  of  the  sun's  rays  into  the 
tuberculous  larynx  seemed  to  have  a  beneficial  effect  on  the  local  tuber- 
culous process. 

DRY   AIR 

As  previously  hinted,  clinical  experience  suggests  that  dry  air  is  proba- 
bly of  distinct  benefit  in  the  treatment  of  pulmonary-  tuberculosis.  In- 
asmuch as  a  low  relative  humidity  is  usually  associated  with  pure  air 
and  very  often  with  a  high  percentage  of  sunshine,  it  is  very  difficult  to 
distinguish  the  influence  of  one  from  that  of  the  other.  Many  observers 
have  been  impressed  with  the  markedly  good  effect  produced  on  the 
cough  and  expectoration  of  most  cases  of  tuberculosis  by  a  dry  atmos- 
phere. Patients,  themselves,  are  usually  the  first  to  comment  on  this 
fact.  It  has  been  found  that  the  killing  of  bacteria  by  sunshine  is  most 
easily  accompUshed  in  dry  air.  While  excellent  results  in  surgical  tu- 
berculosis have  been  obtained  in  the  humid  atmosphere  of  the  seashore, 
practically  all  authorities  agree  that  most  pulmonary  cases  are  not  ben- 
efited by  residence  at  the  seashore.  A  combination  of  high  relative  hu- 
midity with  low  temperature  is  probably  always  distinctly  harmful  in 
pulmonary-  tuberculosis ; but  some  cases  undoubtedly  do  better  in  warm, 
fairly  moist,  equable  climates.  This  is  especially  true  of  those  advanced 
in  years,  cases  with  kidney  involvement,  and  those  in  the  later  stages  of 
the  disease  with  low  vitality  and  profuse  expectoration. 

ALTITUDE 

The  influence  of  altitude  on  pulmonarj-  tuberculosis  has  been  the 
subject  of  more  vexed  and  acrimonious  discussion  than  that  of  any  other 
element  of  climate.  The  advocates  of  both  sides  have  apparently  failed 
entirely  to  influence  the  convictions  and  prejudices  of  their  opponents 
and  the  wordy  warfare  still  continues.  There  is  no  doubt  that  large 
numbers  of  cases  of  pulmonary'  tuberculosis  have  become  quiescent  and 
arrested  in  high  altitudes.  Whether  or  not  these  cases  would  have  re- 
covered equally  as  well  at  lower  levels  there  is  apparently  no  method  of 
determining  definitely.  Statistics  have  proved  nothing  on  account  of 
the  difference  in  patients,  and  in  methods  of  classification.  At  the 
present  time,  however,  arrangements  are  being  completed  to  remove  the 
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patients  from  one  of  the  oldest  and  best  equipped  sanatoriums  in  Ari- 
zona at  an  altitude  of  1090  feet  to  the  mountains,  at  an  altitude  of  5300 
feet,  for  the  summer  months.  A  comparison  of  the  accurate  and  de- 
tailed records  of  this  institution  during  the  winter  months  on  the  desert 
with  those  of  the  summer  months  in  the  mountains,  at  a  high  altitude, 
should,  after  a  number  of  years,  give  considerable  defmite  information 
concerning  the  influence  of  altitude  in  the  treatment  of  tuberculosis. 
The  advocates  of  altitude  have  shown  that  the  proportion  of  red  blood 
corpuscles  and  of  hemoglobin  is  considerably  increased  and  that  the  ar- 
terial blood  contains  considerably  more  oxygen  at  high  altitudes. 
Whether  or  not  these  changes  arc  due  to  altitude  per  se  is  still  a  subject 
of  debate.  It  is  clear,  however,  that  altitude  carries  with  it  purer  air 
and  more  abundant  sunshine;  and  to  this  extent  it  must  be  a  desirable 
element  in  the  treatment  of  tuberculosis  unless  its  injurious  clTects  more 
than  otTset  these  advantages.  Perhaps  the  most  remarkable  demon- 
stration of  the  adaptability  of  man  at  all  ages  to  high  altitudes  without 
any  deleterious  eflect  is  found  in  the  Grand  Canyon  of  Arizona.  There, 
during  the  past  twenty  years,  tens  of  thousands  of  tourists  of  all  ages 
have  been  taken  from  an  altitude  of  7000  feet  at  the  rim  of  the  Can- 
yon to  less  than  2000  feet  at  the  river,  and  back  in  the  same  day;  and 
two  years  ago  the  management  reported  that  it  had  not  been  found 
necessary  to  call  a  physician  to  attend  a  guest  there  since  the  hotel  was 
opened  twelve  years  before. 

The  work  of  Rollier  in  surgical  tuberculosis  has  called  attention  to  the 
influence  of  the  sun's  rays  at  high  altitudes.  Professor  Rosselet,  Rol- 
lier's  collaborator,  ascribes  the  main  effect  of  light  in  the  sun  treatment 
to  the  ultraviolet  rays.  By  comparing  these  rays  in  the  mountains  and 
on  the  plains  he  found  that  even  when  the  weather  is  ideally  clear  the 
ultraviolet  rays  are  more  intense  and  more  numerous  at  a  higher  alti- 
tude. This  difference  tends  to  disappear  in  the  summer  time,  but  it  is 
very  great  in  the  winter.  The  luminosity  of  the  sun  in  winter  is  six  times 
greater  at  Davos  Platz  in  the  Alps  than  at  Kiel  at  sea-level,  and  some- 
what less  than  twice  as  great  in  summer.  In  winter  the  effect  of  light 
is  increased  by  reflection  from  the  snow,  and  its  chemical  qualities  are 
augmented. 

To  quote  from  Rollier: 

From  these  considerations  we  see  that  the  most  advantageous  way  to  take 
the  sun  treatment  is  in  the  high  plateau  region  during  the  winter  months. 
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The  strength  of  the  sun's  rays  is  in  direct  proportion  to  the  altitude.  At  the 
lower  levels  the  sun's  ra3's,  coming  down  through  the  air,  come  in  contact  with 
dust  particles,  bacteria,  mists,  etc.,  and  lose  about  90  per  cent  of  their  efifective- 
ness. 

On  the  other  hand  the  chief  effect  of  light  on  the  body  is  pigmentation 
of  the  skin  caused  principally  by  the  ultraviolet  rays.  It  is  a  matter 
of  common  knowledge  that  pigmentation  of  the  skin  takes  place  readily 
at  the  seashore;  and  since  Brannan  has  reported  excellent  results  in  the 
treatment  of  surgical  tuberculosis  at  Sea  Breeze  on  the  New  York  coast 
and  similar  excellent  results  have  been  obtained  for  years  at  the  seashore 
sanatoriums  of  Italy  and  France,  the  conclusion  seems  justified  that  the 
sun's  rays  at  the  seashore  have  an  especially  beneficial  effect.  One 
wonders  if  the  pure  air  of  the  seashore  and  the  reflection  of  the  sun's  rays 
from  a  large  body  of  water  are  not  factors  in  increasing  the  effect  of 
light.  Naturally  the  great  advantage  of  altitude  in  the  use  of  the  sun's 
rays  is  the  much  higher  percentage  of  sunshine  found  at  the  higher 
levels.  Regarding  the  influence  of  the  sun's  rays  at  lower  levels  on  the 
desert,  little  has  been  determined;  but,  since  pigmentation  is  easily  ac- 
quired there,  these  localities  are  probably  very  suitable  for  sun  treatment 
during  the  cooler  months  of  the  year.  Here,  too,  pure  air  and  the  re- 
flection of  the  sun's  rays  from  the  vast  expanse  of  the  desert  probably 
increase  the  effects  of  light  on  the  body. 

CONCLUSIONS 

From  the  foregoing  facts  we  would  seem  justified  in  coming  to 
the  following  distinct  conclusions: 

1 .  There  is  no  specific  climate  for  the  treatment  of  pulmonary  tubercu- 
losis. 

2.  Varj'ing  degrees  of  cold,  abimdance  of  pure  air  and  the  largest  pos- 
sible percentage  of  sunshine  are  certainly  of  distinct  benefit  in  the  treat- 
ment of  all  forms  of  tuberculosis. 

3.  Dry  air  is  probably  beneficial  in  quite  a  high  percentage  of  cases  of 
pulmonary  tuberculosis. 

4.  Altitude  is  certainly  beneficial  in  all  cases  of  surgical  tuberculosis 
and  is  probably  of  considerable  benefit  in  quite  a  large  percentage  of 
cases  of  pulmonary  and  laryngeal  tuberculosis. 

5.  The  seashore  at  all  latitudes  is  certainly  beneficial  in  all  forms  of 
surgical  tuberculosis.     In  the  colder  latitudes  it  is  not  beneficial  in  pul- 
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monary  tuberculosis,  but  in  tiiu  warmer  more  equable  latitudes  it  is 
suitable  for  the  treatment  of  certain  cases  of  the  pulmonary  form  of  this 
disease. 

In  endeavoring  to  make  practical  application  of  these  conclusions  the 
question  of  the  relative  value  of  climate  at  once  obtrudes  itself  on  our 
attention.     To  quote  from  a  former  paper: 

As  between  care  (that  is  fresh  air,  good  food,  rest  and  competent  medical 
attention)  and  climate,  the  latter  must  always  continue  to  be  a  secondary  con- 
sideration. In  the  least  favorable  climate,  good  care,  provided  the  surround- 
ings be  the  best  obtainable,  will  produce  much  better  results  than  the  best 
known  climate  without  this  care.  If  the  patient  must  choose  between  the  two, 
he  should  take  the  care  and  let  the  climate  go;  but  if  he  be  so  fortunate  as  to 
be  able  to  have  them  both,  his  prospects  of  recovery  are  certainly  brighter 
than  they  could  be  if  he  were  compelled  to  depend  on  one  alone. 
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PRESIDENTIAL  ADDRESS' 

THE  PRESENT  STATUS  AND  FUTURE  PROSPECTS  OF  THE 
TUBERCULOSIS  CAMPAIGN 

VICTOR  C.  VAUGHAN 
Ann  Arbor,  Michigan 

I  have  spent  some  time  during  the  current  year  in  trying  to  satisfy 
myself  concerning  the  present  status  and  future  prospects  of  the  cam- 
paign against  tuberculosis.  It  is  my  purpose  to  give  in  this  paper  a 
brief  statement  of  the  conclusions  which  I  have  reached. 

In  the  first  place,  it  seems  to  be  thoroughly  established  that  practically 
no  child  is  born  into  the  world  with  tuberculous  infect'on.  Tens  of 
thousands  of  autopsies,  and  many  more  applications  of  the  tuberculin 
test,  have  demonstrated  the  fact  that  congenital  tuberculosis  is  exceed- 
ingly rare.  Besides  this,  the  weight  of  opinion  at  present  is  that  there 
is  no  inheritance  of  even  a  predisposition  towards  this  disease.  Tuber- 
culous cows  are  used  in  Denmark  and  elsewhere  for  breeding  purposes. 
If  the  calves  produced  by  these  cows  be  immediately  separated  from  the 
mothers  at  birth  and  permitted  to  nurse  healthy  cows  or  arc  fed  upon 
sterilized  food,  they  grow  into  healthy  animals.  The  same  thing  on  a 
smaller  scale  has  been  shown  to  be  true  in  the  human  race.  Tuberculosis 
is  always  an  acquired  disease  and  never  inherited.  \Vhile  during  the 
fifty  or  more  years  preceding  the  World  War  the  death  rate  from  tuber- 
culosis was  constantly  decreasing,  the  percentage  of  tuberculous  infection 
has  been  increasing;  in  other  words,  we  have  a  lessened  mortality  from 
this  disease  and  a  greater  morbidity.  The  causes  of  this  increase  in 
tuberculous  infection  should  give  us  great  concern.  It  has  been  shown 
that  the  greatest  increase  in  tuberculous  infection  has  developed  in 
cities,  and  especially  in  those  cities  where  the  homes  are  overcrowded. 
This  is  an  age  of  great  crowded  cities,  with  skyscrapers  reaching  toward 
the  heavens.  It  is  more  than  probable  that  the  census  for  the  present 
year  will  show  that  quite  half  of  our  population  is  urban.     Every  city 
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in  the  countrj'  from  the  humblest  \'illage  to  the  great  metropolis  is 
hoping  that  the  census  wUl  show  a  great  increase  in  its  population.  Is 
this  desirable?  Does  it  endanger  the  health  of  the  masses?  Can  man- 
kind at  large  best  develop  physically,  mentally,  and  morally  in  great 
cities?  Wliile  tuberculous  infection  has  greatly  multiplied  in  cities  and 
while  much  of  our  rural  population  is  still  badly  housed,  the  rate  in  the 
increase  of  tuberculous  infection  has  been  most  marked  in  the  cities. 
Quite  one-half  of  our  population  is  to-day  living  in  cells.  Some  of  these 
cells  are  crude  and  unfit  for  human  habitation,  while  others  are  gilded 
and  supplied  with  the  richest  and  most  ornate  furniture;  but  all  are 
cells. 

We  might  learn  a  lesson  from  a  study  of  the  prevalence  of  tuberculosis 
among  cattle.  According  to  Moore,  this  disease  is  rare  among  the  range 
cattle  from  the  West  and  Southwest  that  come  to  the  markets  at  Kansas 
City  and  Chicago;  on  the  other  hand,  tuberculosis  is  common  in  the 
dair}'  herds  in  every  part  of  the  country.  Housing  is  the  greatest 
problem,  as  I  look  at  it,  in  the  tuberculosis  campaign  and  the  greatest 
factor  in  the  increase  in  tuberculous  infection.  Something  must  be 
done  which  will  turn  the  current  and  drive  our  people  from  the  cities 
to  the  country.  At  present  every  incentive  leads  in  the  opposite  direc- 
tion. The  fanner  and  his  sons  are  leaving  their  tillable  lands,  moving 
to  the  city,  going  into  business  for  themselves  or  becoming  employees 
in  mercantile,  manufacturing,  and  other  industrial  plants.  The  young 
man  who  has  recently  married  and  with  the  prospect  of  a  family  ahead 
of  him  knows  the  difficulty  of  properly  rearing  his  children  in  the  countr)^ 
The  hardships  of  rural  life  are  still  great.  The  educational  and  cultural 
opportunities  for  himself,  wife,  and  children  in  the  country  are  meagre, 
but  the  most  potent  influence  in  driving  the  farmer  to  the  city  is  a 
financial  one.  The  man  who  stays  on  his  fann  cannot  get  laborers, 
because  he  cannot  afford  to  pay  the  wages  these  men  receive  in  industrial 
plants.  In  order  to  do  this  he  would  be  compelled  to  sell  his  wheat 
at  many  dollars  a  bushel.  He  certainly  cannot  keep  his  laborers  if  he 
must  sell  his  produce  at  the  figures  now  prevailing,  as  great  compared 
with  the  past  as  they  are. 

In  my  opinion,  no  nation  can  greatly  improve  when  so  large  a  pro- 
portion of  its  inhabitants  are  living  a  parasitic  life;  and  all  cities  are 
parasites.  The  fundamental  necessities  of  life  are  food,  clothing,  shelter 
and  fuel.  The  miner  who  digs  the  coal  may  go  on  a  strike  and  compel 
us  to  pay  whatever  price  he  sees  fit  to  demand.     The  lumberman,  and 
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other  providers  of  shelter  material,  may  hold  their  products,  cither  in 
the  raw  or  partially  manufactured  stale,  until  they  get  what  they 
demand;  but  all  food  and  clothing  come  from  the  soil,  and  the  farmer 
owning  the  soil  cannot  afford  to  strike.  He,  however,  is  likely  to  do 
something  that  will  be  more  drastic  than  going  on  a  strike.  He  will 
produce  what  he  needs  to  feed  himself  and  his  family,  while  he  and  his 
boys  will  go  to  the  city  and  make  much  more  than  they  possibly  can 
on  the  farm.  Argument  is  of  no  value  in  presenting  this  point.  Facts 
are  more  potent  than  logic.  Under  present  conditions  there  is  every 
reason  that  the  strong  and  vigorous  man,  be  he  poor  or  rich,  should  go 
to  the  city. 

A  few  days  ago  a  wealthy  manufacturer,  with  his  shops  located  in  a 
most  charming  village  so  far  as  natural  scenery  is  concerned,  came  to  me 
complaining  bitterly  because  there  is  no  physician  in  his  place.  He 
pointed  out  the  natural  beauties  and  advantages  of  the  location.  I 
asked  him  whether  his  family  lived  in  the  village.  He  said  no,  his 
family  lived  in  Detroit.  I  asked  why.  He  said,  "There  are  in  the  city 
educational  and  social  advantages  that  do  not  exist  in  my  village." 
"But,"  said  I,  "you  expect  a  young  physician  with  the  prospect  of  a 
family  to  live  where  you  will  not  permit  your  own  family  to  live."  This 
is  exactly  the  situation  prevailing  over  a  large  part  of  the  country. 
I  am  told  that  in  a  certain  section  of  Illinois  where  the  surface  produces 
the  best  corn  in  the  world  the  farmer  and  his  sons  are  working  beneath 
the  surface  in  the  mines,  while  the  wife  and  younger  children  are  scratch- 
ing the  surface  and  producing  just  enough  to  feed  themselves.  I  am 
also  informed  that  more  than  one-third  the  acreage  of  the  State  of 
Michigan  will  not  be  under  cultivation  the  present  year.  As  I  see  it, 
the  time  is  coming  and  coming  quickly  when  the  scarcity  of  food  and 
clothing  will  drive  the  people  from  the  cities  to  the  countrj'.  This  will 
right  itself  in  time,  but  at  how  great  a  cost  to  the  nation  I  am  not 
able  to  estimate. 

In  England,  where  there  is  so  little  land,  the  people  apparently  desire 
to  get  near  it  and  are  building  garden  cities,  like  Letchworth,  Port 
Sunlight,  and  other  places.  In  this  country,  where  we  have  so  much 
land,  we  trj-  to  get  as  far  from  it  as  possible,  and  the  importance  of  a 
dty  is  estimated  by  the  number  of  high  buildings  it  possesses. 

In  our  cities  nearly  one  hundred  per  cent  of  the  adult  inhabitants 
are  already  infected  with  tuberculosis.  It  is  a  serious  question  how 
nearly  normal  any  individual  or  mass  of  individuals  can  be  when  all 
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are  infected  with  the  bacillus  of  tuberculosis.  I  am  inclined  to  the 
opinion  that  the  well-nigh  universal  infection  with  tuberculosis  now 
existent  among  us  is  already  telling  upon  our  national  character.  If 
universal  infection  with  malaria  had  anything  to  do  with  the  decline 
of  Greek  and  Roman  civilization,  what  may  universal  infection  with 
tuberculosis  do  for  us?  It  may  be  that  some  twenty  centuries  in  the 
future  some  learned  professor  will  write  a  monograph,  entitled:  "Tuber- 
culosis as  a  factor  in  the  decline  of  the  civilization  of  the  twentieth 
century." 

We  are  very  properly  establishing  tuberculosis  sanatoria,  hospitals, 
and  colonies  for  the  care  of  those  afflicted  with  this  disease.  We  must 
continue  to  do  this,  but  we  must  realize  that  we  shall  never  eradicate 
the  disease  by  these  measures. 

In  order  to  eliminate  this  disease  and  its  evil  consequences,  whether 
they  be  manifest  in  increased  death  rate  or  in  increased  morbidity,  there 
must  be  radical  changes  in  our  methods  of  living.  When  the  young 
city  minister,  lawyer,  doctor,  clerk,  or  artisan  develops  tuberculosis, 
if  we  detect  the  disease  in  its  incipient  stage,  we  send  him  to  a  sanatorium. 
There  we  give  him  complete  rest,  good  food,  and  instruct  him  in  methods 
of  living;  but  when  his  time  is  up,  what  can  he  do?  There  is  only  one 
thing  for  him  to  do,  and  that  is  to  return  to  his  former  vocation,  and  in 
the  majority  of  instances  he  relapses,  spreads  the  disease  to  his  family 
and  others  with  whom  he  comes  in  contact,  and  finally  himself  dies 
from  it.  Wise  men  see  these  things  and  attempt  to  supplement  the 
tuberculosis  sanatorium  with  the  colony,  where  the  young  man  is  taught 
some  light  handicraft,  preferably  something  that  will  enable  him  to  live 
out  of  doors;  but  he  cannot  stay  in  the  colony  indefinitely  and  when 
he  comes  out  to  practise  this  recently  acquired  handicraft  he  must 
compete  with  men  who  have  been  in  this  specialty  all  their  lives.  Neces- 
sarily he  is  a  failure  and  he  goes  back  to  his  old  life  with  almost  uniformly 
the  result  as  indicated  above. 

We  must  clothe  agricultural  labor  with  greater  dignity  and  reward 
it  more  liberally;  we  must  surround  it  with  all  the  educational  and 
cultural  conditions  which  are  now  found  only  in  the  city.  Every  boy 
and  girl  should  have  a  manual  as  well  as  a  mental  education. 

Unskilled  labor  is  now  demanding  six  working  hours  a  day  and  five 
days  a  week,  and  we  sneer  at  it  for  making  such  a  request.  If  every 
adult  worked  four  hours  a  day  in  some  productive  capacity  there  would 
be  no  scarcity  in  any  of  the  necessities  of  life.     It  is  estimated  that  even 
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with  crude  agricultural  implements  the  average  number  of  hours  per 
year  necessary  to  get  the  greatest  production  from  an  acre  of  land 
amounts  to  only  two  hundred  and  twenty.  There  is  much  justice  in 
the  demand  of  the  unskilled  laborer,  but  the  trouijje  is  that  he  at  present 
would  not  wisely  spend  the  remaining  eighteen  hours.  A  large  number 
of  unsidllcd  workmen  break  down  at  present  from  tuberculosis,  but  their 
misfortune  is  not  always  due  to  hard  labor;  rather  to  the  manner  and 
place  in  which  they  spend  their  nonworking  hours. 

I  am  told  that  tuberculosis  is  a  result  of  our  civilization.  I  prefer 
to  say  that  it  is  an  incident  of  our  civilization,  and  when  we  become 
really  civilized  we  shall  not  be  content  to  live  in  cells,  be  they  crude 
or  be  they  gilded.  Most  of  the  so  called  educational  and  cultural 
advantages  of  the  cities  today  are  not  worth  anything  and  many  are 
positively  injurious.  We  are  gregarious  animals.  We  flock  together; 
we  like  to  live  in  crowds;  we  find  enjoyment  when  we  mingle  in  great 
numbers;  we  are  not  yet  intellectual  enough  to  live  in  even  partial 
isolation.  The  masses,  both  rich  and  poor,  fail  to  find  enjoyment  in 
the  librarj',  in  the  workshop,  in  the  garden,  or  in  the  field. 

It  must  not  be  concluded  from  what  I  have  said  that  I  am  a  pessimist 
in  the  fight  against  tuberculosis.  I  certainly  am  not.  Man  will  ulti- 
mately eradicate  this  disease  just  as  he  placed  malaria,  yellow  fever, 
typhoid  fever,  the  bubonic  plague,  and  other  diseases  under  his  authority, 
but  before  he  accomplishes  this  great  task  there  must  be  a  radical  change 
in  his  manner  of  li\-ing.  In  the  meantime,  it  is  our  duty  as  physicians 
and  health  workers  to  educate  the  people,  especially  the  children,  to 
build  sanatoria  and  colonies,  but  we  must  recognize  at  all  times  that 
these  are  only  milestones  on  the  road  of  human  progress  and  that  they 
must  be  passed  and  left  far  behind  before  man  reaches  that  degree  of 
intellectuality  which  is  essential  to  proper  living. 

There  has  been  much  discussion  in  Congress  recently  over  universal 
military  training.  I  believe  most  heartily  in  the  draft.  Every  American 
citizen  should  be  required  to  do  his  duty,  alike  in  war  and  in  peace.  I 
believe  in  universal  disciplinarj'  training  and  I  should  like  to  join  a 
political  party  which  would  favor  the  drafting  of  all  young  men  from 
seventeen  to  twenty  years,  compelling  them  to  do  agricultural  work 
for  three  months  out  of  each  year.  If  it  be  the  duty  of  every  citizen 
to  protect  his  country  against  a  foreign  foe,  and  I  take  it  that  there  is 
no  di\-ision  on  this  point,  it  should  likewise  be  the  duty  of  every  citizen 
to  contribute  to  the  production  of  the  necessities   of   life.     Privately 
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owned  land  should  not  be  allowed  to  lie  idle  and  unproductive  while 
the  owner  is  waiting  until  the  energy  and  industry  of  others  render  it 
more  valuable.  I  may  not  see  things  straight,  but  as  I  look  into  the 
future  it  appears  to  me  that  the  greatest  need  of  our  people  is  increased 
production  of  the  necessities  of  Hfe.  If  this  be  true,  the  Government 
should  make  every  efTort  to  favor  agriculture,  even  if  it  be  necessary  to 
occupy  privately  owned  lands  temporarily. 

Much  enthusiasm  is  now  being  manifested  for  vocational  therapy. 
We  are  boasting  that  we  arc  going  to  train  our  ex-soldiers  who  have 
suffered  impairment,  either  through  wounds  or  disease,  in  some  useful 
vocation.  Vocational  therapy  has  its  place  and  should  be  fully  employed, 
but  like  all  other  therapeutic  agents,  its  range  of  usefulness  is  exceedingly 
Hmited.  The  enthusiasm  with  which  we  talk  about  it  is  in  inverse 
proportion  to  the  soundness  of  thought  that  we  bestow  upon  it.  It 
is  true  that  there  are  some  men  who  will  not  only  take  care  of  them- 
selves, but  will  even  do  great  things  and  far  surpass  their  average  fellows, 
after  they  have  met  with  some  mutilating  misfortune.  Within  my  own 
narrow  circle  of  acquaintances  I  know  one  man  who,  although  he  was 
deprived  of  his  sight  many  years  ago,  has  made  of  himself  since  that 
accident  a  great  authority  in  the  chemistry  of  steel  and  iron.  One  of 
my  most  honored  professional  friends  has  been  totally  blind  since  he 
was  twelve  years  of  age.  We  all  know  men  who  have  done  great  things 
after  losing  a  hand  or  a  leg,  or  sight,  or  hearing.  We  know  men  who 
have  done  great  things  even  while  tuberculosis  was  constantly  sapping 
their  strength  and  shortening  the  road  to  the  grave;  but  these  are  ex- 
ceptional men,  and  no  amount  of  patience,  enthusiasm,  or  good  sense 
will  convert  thousands  of  soldiers  who  have  acquired  tuberculosis  into 
skilled  mechanics,  who  will  be  able  not  only  to  support  themselves  but 
their  families.  The  exaggerated  enthusiasm  that  we  are  displaying  for 
vocational  therapy  and  the  good  that  we  are  claiming  is  to  come  from 
it  are  more  complimentary  to  our  good  intentions  than  to  our  intelligence. 
I  believe  in  vocational  training.  Every  individual  should  have  it,  but 
it  should  come  in  youth  and  as  part  of  the  education  supplied  by  and 
demanded  by  the  state. 

The  tuberculosis  problem  is  so  intimately  bound  up  with  those  pertain- 
ing to  the  general  public  health  that  its  detachment  is  impossible.  It 
has  been  shown  by  figures  that  the  introduction  of  pure  water  supplies 
and  improved  sewage  disposal  has  not  only  reduced  deaths  from  typhoid 
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fever  and  other  intestinal  diseases,  but  also  saved  thousands  from  tuber- 
culosis. A  large  number  of  typhoid  patients  carry  latent  tuberculosis, 
and  even  when  they  recover  from  the  more  acute  infection  they  fall 
victims  to  the  more  insidious  and  pertinacious  invader.  Each  has  his 
special  panacea  for  doing  away  with  tuberculosis.  One  thinks  that  the 
great  cause  of  this  disease  is  alcoholism;  another  that  it  is  insanitary 
housing;  and  yet  another  that  it  is  need  of  fresh  air.  Underfeeding, 
insufl'icient  clothing,  imperfect  lighting  and  ventilation  in  homes  and 
in  factories,  infected  dust,  and  many  other  things  are  held  responsible 
for  the  wide  prevalence  of  this  disease.  Yes,  it  is  each  and  every  one, 
and  all  of  these  untoward  conditions  of  life  which  convert  the  latent 
tuberculous  case  into  an  open  one,  remove  the  seal  from  the  culture 
tube  and  scatter  its  contents  broadcast. 

Measles,  scarlet  fever,  diphtheria,  influenza,  and  various  other  acute 
infections  prostrate  many  of  those  with  latent  tuberculosis,  possibly 
taking  their  death  toll  from  many,  but  even  those  who  recover  find 
that  their  span  of  life  has  been  materially  shortened,  because  the  inter- 
current disease  has  so  weakened  bodily  resistance  that  sleeping  tubercle 
bacilli  have  awakened  and  have  fallen  more  earnestly  and  more  effec- 
tively to  their  work  of  the  destruction  of  vital  organs.  War,  famine 
and  pestilence  have  in  the  last  few  years  materially  reduced  the  popula- 
tion of  certain  areas,  but  the  deaths  caused  by  these  agencies  directly 
will  be  greatly  increased  by  the  wider  prevalence  of  tuberculosis 
among  those  who  have  survived.  The  death  rate  from  tuberculosis 
is  climbing  already  in  ever)-  country  which  has  felt  the  effects  of  the 
World  War.  and  it  will  probably  be  many  years  before  this  rate  falls 
to  the  pre-war  level.  It  may  possibly  be  that  the  W^orld  War  will 
ultimately  give  the  people  who  engaged  in  it  better  government  and 
better  conditions  of  living,  but  for  some  years  to  come  we  must  e.\pect 
the  tuberculosis  death  rate  to  go  up  in  every  country  in  direct  proportion 
to  the  increased  stress  and  strain  of  living  which  have  been  imposed 
upon  its  people. 

It  is  an  old  and  repeated  observation  that  tuberculosis  is  a  frequent 
sequel  to  measles,  scarlet  fever,  whooping-cough  and  other  acute  infec- 
tions. Whether  these  diseases  cause  lesions,  thus  affording  more  ready 
entrance  of  tubercle  bacilli  into  the  body,  or  whether  the  sequence  is 
due  to  an  awakening  of  already  established  tuberculous  foci,  may  be 
a  matter  for  debate.  Probably  both  things  happen.  Measles,  for 
instance,  is  accompanied  by  marked  alterations  and  with  the  production 
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of  many  minute  lesions  in  the  mucous  membrane  of  the  respiratory 
tract.     Through  these  breaks  in  continuity  tubercle  bacilli  may  more 
easily  than  under  normal  conditions  find  their  way  into  the  body.     How- 
ever, there  are  reasons  for  believing  that  measles  not  only  opens  up  new 
portals  for  infection,  but  that  in  the  majority  of  instances,  where  the 
sequence  beween  these  diseases  is  noted,  it  is  due  to  pre\dous  infection 
with  tuberculosis.    The  tuberculous  processes  develop  so  quickly  after 
measles  that  it  is  hardly  possible,  at  least  in  the  majority  of  instances, 
to  suppose  that  infection  with  tubercle  bacilli  has  not  preceded  the  acute 
attack  of  measles.     Moreover,  there  is  scientific  testimony  which,  if 
we  interpret  aright,  bears  upon  this  question  with  great  weight.     It 
has  been  frequently  observed  in  cases  where  the  tuberculin  test  has  been 
made  that  prompt  and  \'igorous  response  has  followed,  showing  undoubt- 
edly the  existence  of  tuberculous  infection.     When  cases  of  this  kind 
are  attacked  by  measles,  both  during  the  attack  and  for  some  time 
thereafter,  they  fail  wholly  or  partially  to  respond  to  the  tuberculin 
test.     Response  to  the  tubercuhn  test  indicates,  as  we  understand  it, 
that  the  body  cells  have  been  sensitized  and  are  pouring  out  secretions, 
the  purpose  of  which  is  to  counteract  the  multiplication  of  tubercle 
bacilli  in  the  body.    When  measles  comes  on  in  a  tuberculin  positive 
individual  these  specific  secretions  evidently  lose,  for  the  time  being 
at  least,  something  of  their  specificity  and  are  utilized  in  the  combat 
with  the  measles  virus.     Consequently,  when  the  Pirquet  test  is  made, 
cellular  secretions  fail  partially  or  altogether  to  have  any  digestive  action 
on  the  tuberculin  introduced  in  the  scarified  tissue.     This  is  a  result 
which  we  can  see,  and  we  assume  that  a  simDar  phenomenon  is  taking 
place  in  the  one  or  more  tuberculous  foci  which  may  exist  in  the  body; 
in  other  words,  the  body  cells  being  threatened  with  subjugation  by  the 
virus  of  measles  turn  their  every  energy  into  combat  with  this  foe,  and 
even  go  so  far  as  to  withdraw  those  agencies  whose  specific  purpose  it 
has  been  to  combat  the  tubercle  bacilli.    During  the  continuance  of 
the  attack  of  measles  these  antituberculosis  secretions  are  exhausted. 
They  have  spent  their  energy  not  in  combat  with  that  enemy  against 
which  they  have  been  trained,  but  against  one  which  threatened  speedier 
and  more  widespread  destruction;  in  other  words,  the  offensive  weapons 
of  the  body  cells  have  been  for  the  time  withdrawn  from  the  siege  of 
tuberculosis  forces  and  turned  against  a  new  enemy  which  is  advancing 
over  wider  areas  and  possibly  threatening  points  of  great  strategic 
importance.     If  this  be    true,  and    there    can    be   no    question    about 
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the  frequency  ;in<l  promptness  with  which  tuberculosis  develops  after 
measles,  there  can  be  no  question  about  the  importance  of  preventing, 
controlling,  and  modifying  the  attacks  of  measles  in  our  effort  to  secure 
a  reduction  in  the  number  of  cases  and  deaths  from  tuberculosis.  Not 
only  is  this  true,  but  the  matter  is  even  of  wider  significance.  Before 
the  attack  of  measles  comes  on  the  individual  in  the  case  has  latent 
tuberculosis.  He  was  not  a  source  of  danger;  he  could  go  among  his 
fellow-men,  although  he  had  tuberculous  infection,  without  disseminat- 
ing this  infection  in  any  way.  The  attack  of  measles  converts  this 
individual  into  an  open  case  of  tuberculosis,  and  not  only  shortens  his 
life  but  renders  him  so  long  as  he  does  live  a  distributor  of  the  disease. 
It  may  be  just  as  dangerous,  both  to  the  individual  and  to  the  community, 
to  expose  a  case  of  latent  tuberculosis  to  measles,  scarlet  fever,  or  whoop- 
ing-cough, as  to  expose  again  such  an  individual  to  tuberculosis.  Since 
practically  all  of  us  are  infected  with  the  tubercle  bacillus,  every  acute 
disease  is  an  intercurrent  phenomenon  and  gives  opportunity  for  the 
advance  of  the  tuberculous  processes. 

I  have  tried  my  best  to  study  the  problems  of  tuberculosis  as  they 
now  confront  us  in  an  optimistic  spirit.  I  have  even  convinced  myself 
that  the  present  high  cost  of  living,  of  which  we  complain  so  constantly, 
will  ultimately  prove  of  benefit  to  the  health  of  the  masses.  As  I  see 
it,  the  high  cost  of  living  is  in  part  due  to  the  improved  conditions  of 
living  demanded  by  the  masses  of  the  people.  Those  who  formerly 
lived  in  shacks  are  demanding  houses,  those  who  a  few  years  ago  were 
content  to  pass  their  existence  in  crowded,  unlighted,  unventilated 
tenements  are  now  seeking  apartments;  in  fact,  there  has  been  a  general 
move  upward  from  the  poorest  classes,  all  demanding  and  in  part  secur- 
ing better  housing  conditions.  In  this  I  try  to  see,  and  I  think  that 
I  have  some  justification  in  perceiving,  a  tendency  to  the  improvement 
of  the  living  conditions  of  the  masses  of  our  people. 

In  a  democratic  country  like  ours  the  hovel  and  the  palace  are  alike 
out  of  place.  There  should  be  neither,  but  every  family  should  own 
and  occupy  a  modest,  sanitary  home,  with  space  enough  about  it  for 
the  cultivation  of  at  least  a  moderate  amount  of  food-supplying  plants. 
This  should  be  the  ultimate  goal  sought  by  every  truly  democratic 
nation.  Until  some  approach  is  made  towards  securing  this  condition 
we  cannot  hope  to  reduce  disease  to  a  minimum,  to  have  a  contented 
and  prosperous  people,  to  secure  a  stable  and  progressive  government. 
I  am  aware  of  the  fact  that  he  who  preaches  the  abolition  of  class  dis- 
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tinction  and  equality  in  the  possession  and  enjoj^nent  of  the  necessities 
and  comforts  of  life  is  generally  regarded  as  a  wild  dreamer  and  classed 
as  a  more  or  less  dangerous  socialist;  however,  aU  advance  in  civilization, 
all  betterment  in  the  race,  and  every  step  in  the  progress  of  mankind, 
demonstrate  that  these  are  the  final  objective  points  for  which  the 
sanitarian,  the  educator  and  the  statesman  should  strive.  After  all, 
the  one  thing  that  marks  the  progress  of  the  race  is  the  relative  number 
of  physically,  mentally  and  morally  acceptable  citizens  existing  in  a 
given  generation.  The  standard  by  which  we  measure  the  progress  of 
mankind  cannot  be  appHed  to  the  individual,  but  must  be  applied  to 
the  masses.  We  boast,  with  good  reason,  of  the  civilization  of  to-day. 
We  claim  that  it  is  higher  and  more  nearly  perfect  than  that  of  any 
preceding  age.  In  making  this  claim  we  would  lose  our  case  in  any 
fair  court  if  we  based  it  upon  a  comparison  between  a  small  number  of 
our  greatest  men  in  any  department  of  learning  with  a  similar  number 
chosen  from  the  pages  of  Greek  or  Roman  history.  Our  boasted  civili- 
zation depends  for  the  soundness  of  its  claims  upon  the  fact  that  there 
never  was  a  time  when  the  average  of  human  life  was  longer,  when  there 
was  greater  freedom  from  disease,  when  there  was  a  smaller  number  of 
the  ignorant  and  dishonest.  Race  progress  is  not  measured  by  the 
occasional  appearance  of  giants  in  any  line  of  endeavor,  but  is  determined 
by  the  stature  of  the  average  individual.  A  few  multimillionaires  do 
not  make  a  country  rich  and  prosperous.  An  occasional  great  statesman 
in  our  Congress  is  not  able  to  secure  for  us  the  most  beneficent  laws. 
Not  one,  not  even  a  dozen  Osiers  make  the  medical  profession  of  this 
country  or  England  either  skilled  or  learned.  The  measurement  in  all 
these  things  must  be  applied  to  the  average  individual. 

The  rate  of  progress  to  be  made  in  the  contest  with  tuberculosis  will 
depend  upon  political,  industrial,  and  educational  conditions  to  a  much 
greater  extent  than  upon  the  efforts  made  by  the  National  Tuberculosis 
Association  or  any  other  agency  specifically  directed  to  this  subject. 
The  problems  of  tuberculosis  are  so  compUcated  and  are  so  interwoven 
with  everything  else  that  pertains  to  human  welfare  that  they  cannot 
be  studied  satisfactorDy  and  exclusively  as  isolated  propositions.  As 
individuals  especially  interested  in  these  problems,  we  should  never 
lose  sight  of  them  in  any  of  our  multitudinous  activities.  There  are 
certain  things  in  which  the  problems  of  tuberculosis  are  so  plainly 
involved  that  they  should  receive  our  constant  attention.  In  the  first 
place,  man  is  an  animal;  and  it  is  highly  desirable  that  he  should  be  a 
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healthy  animal.  Without  health  he  cannot  function  normally,  whether 
this  functionating  involves  physical,  mental,  or  moral  activities.  We 
should,  therefore,  advance  so  far  as  we  possibly  can  everj'  rational 
proposal  to  improve  the  health  of  the  people  at  large.  Man  is  not  only 
an  animal,  but  he  is  a  thinking  animal  and  his  thought  processes  can 
be  trained.  This  we  call  education.  No  ignorant  nation,  and  by  this 
I  mean  one  with  any  large  proportion  of  ilMteratc  people  in  it,  can  be 
a  healthy  people.  We  must,  therefore,  encourage  and  direct  education, 
both  general  and  specific.  Every  child  in  every  public  school  in  this 
country  should  be  taught  the  facts  concerning  the  transmission  of  all 
infectious  diseases,  not  only  tuberculosis,  but  other  infections  as  well. 
No  animal  can  remain  healthy  under  insanitary  conditions;  therefore, 
proper  housing  of  all  the  people  should  be  our  aim.  There  can  be  no 
proper  physical,  intellectual,  or  moral  growth  without  an  adequate 
supply  of  good  food.  We  should  favor  every  measure  for  increasing 
and  making  more  abundant  food  supplies.  These  are  broad  principles 
which  should  determine  the  daily  activities  of  every  thinking  man. 

There  are  certain  special  things  which  the  scientilic  expert  only  can 
do.  I  have  not  lost  hope  of  the  possibility  of  the  discovery  of  some 
agent  which  will  increase  the  resistance  of  the  body  cells  of  man  against 
the  invasion  of  the  tubercle  bacillus.  It  is  not  my  intention  to  go 
specifically  into  this  matter  at  this  time.  I  do  earnestly  hope  that  the 
National  Association  will  devote  a  considerable  sum  during  the  next 
few  years  to  research  work  along  this  line.  A  review  during  the  past 
few  months  of  all  the  literature  bearing  upon  the  phenomenon  of  reinfec- 
tion or  superinfection  in  this  disease  has  awakened  in  my  mind  at  least 
a  strong  hope  that  something  can  be  done  in  the  way  of  vaccinating  our 
children  against  this  disease.  We  have  a  number  of  men  belonging  to 
this  organization  who  are  quite  competent  to  undertake  this  work,  and 
I  earnestly  hope  that  the  National  Association  will  set  aside  a  sum  of 
money  sufficient  to  enable  these  men  to  carry  out  these  investigations. 
This  is  the  one  recommendation  which  your  retiring  president  desires  to 
emphasize  at  the  close  of  his  term  of  olllce. 


SEROLOGICAL  STUDIES  ON  TUBERCULOSIS 

THIRD  CONTRIBUTION:  CONCERNING  PRECIPITINS  AND  COM- 
PLEMENT-FIXING ANTIBODIES 

YOSraO  NISHIDA  and  S.  A.  PETROFF 
Trttdeau  Sanatorium,  Trudeau,  New  York 

One  of  the  most  interesting  problems  in  serology,  as  well  as  one  of  the 
most  difficult  of  solution,  is  the  specificity  of  serum  reactions.  We 
possess  a  wealth  of  experimental  data  relating  to  the  specific  immune 
bodies  formed  in  the  sera  of  animals  injected  with  either  dead  or  living 
microorganisms.  Different  serum  reactions  from  time  to  time  have 
been  discovered,  some  of  which  have  been  applied  very  successfully  in 
clinical  medicine,  while  others  have  not  been  so  practicable.  Their 
specificity  is  indisputable  and  they  have  many  characteristics  in  common. 
Sera,  giving  various  reactions,  may  arise  either  from  artificial  stimulation 
or  they  may  sometimes  be  found  present  normally. 

The  observation  of  antibodies  to  specific  bacteria  in  the  serum  of 
normal  individuals,  who  give  no  history  of  having  previously  experienced 
an  infection,  is  mentioned  by  many  investigators  who  consider  their 
relation  to  acquired  immunity.  It  must  be  taken  in  consideration  that 
in  some  of  these  cases  a  disease  is  not  necessary  for  the  development 
of  such  an  antibody.  A  reaction  so  obtained  may  be  a  response  to  an 
infection  which  is  not  followed  by  a  clinical  disease,  or  it  may  be  the 
manifestation  of  a  natural  or  normal  antibody.  The  inability  of  ex- 
plaining positive  reactions  with  the  sera  of  apparently  normal  individuals 
has  discouraged  many  investigators,  and  has  cast  considerable  doubt 
on  the  reliability  of  serum  reactions.  It  is  very  difficult  to  explain  the 
persistence  of  normal  antibodies,  as  for  instance  the  presence  of  normal 
diphtheria  antitoxin,  the  fact  that  quite  few  persons  fail  to  give  a  positive 
Schick  test,  or  that  positive  tuberculous  complement  fixation  occurs  in 
about  8  per  cent  of  apparently  normal  individuals.  It  is  probable  that 
the  mechanism  of  antibody  production  is  a  metabolic  function  resulting 
from  physiological  hyperactivity  of  the  cells. 
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The  phenomenon  of  antibody  formation  is  not  at  all  limited  to  bacteria 
or  bacterial  derivatives  like  toxins,  etc.,  and  it  cannot  l)c  looked  upon 
merely  as  a  comi)lex  mechanism  existing  for  the  primary  purpose  of 
protecting  the  body  against  infectious  disease.  It  can  be  demonstrated 
where  any  form  of  protein  is  injected  in  the  animal  body. 

The  serum  reactions,  and  especially  that  of  complement  fixation,  have 
been  one  of  the  principal  studies  in  our  laboratory  for  the  last  six  years. 
From  time  to  time  we  have  published  results  dealing  with  the  different 
phases  of  the  reaction.  It  will  be  perhaps  of  some  interest  to  review 
some  of  the  work  done  by  one  of  us  during  these  last  six  years. 

In  the  first  paper  which  appeared  in  1917  (1)  we  presented  a  broader 
study  of  the  reaction  of  complement  iLxation  in  tuberculosis  based  on 
clinical  and  experimental  data.  The  second  paper,  in  1920  (2),  dealt 
chiefly  with  the  experimental  side  of  this  phenomenon.  In  this  second 
paper  an  attempt  was  made  to  determine  the  antigenic  properties  of 
the  tubercle  bacilli  giving  rise  to  the  reactions  and  the  chemical  nature 
of  the  antigens  was  fully  discussed.  Our  view  of  the  mechanism  of  the 
reaction  was  presented. 

In  this  third  communication  we  are  presenting  studies  on  the  nature 
of  the  antibodies  responsible  for  the  reaction.  Their  physical  and 
chemical  properties  will  be  discussed.  The  phenomenon  of  precipitins 
observed  will  be  presented,  as  it  has  occurred  in  the  serum  of  experi- 
mental animals. 

In  discussing  the  nature  of  antibody-antigen  reactions  we  are  very 
much  hampered  by  the  fact  that  antibodies  have  never  been  isolated  in 
a  pure  state.  In  a  reaction  like  complement  fixation,  we  naturally 
observe  the  effect  brought  about  by  the  interrelation  of  certain  compo- 
nents in  a  highly  complex  and  inseparable  mixture.  There  is  no  question 
but  that  the  reacting  component  appears  to  be  colloidal  or  else  to  be 
one  markedly  influenced  by  a  class  associated  with  such  substances. 

It  seems  natural  that,  in  order  to  make  any  progress  in  our  knowledge 
in  comprehending  this  phenomenon,  we  must  study  the  nature  of  sub- 
stances with  which  we  are  working.  Results  presented  in  this  paper 
are  few  and  of  minor  importance,  but  we  believe  they  may  add  a  few 
more  observations  to  our  knowledge  of  serology. 

In  the  following  study  on  the  antibodies  responsible  for  the  reaction 
we  used  several  sera  in  determining  the  nature  of  antibodies.  Large 
amounts  of  blood  were  necessary  in  order  to  obtain  any  results  and 
continuous  bleeding  was  required.     In  1916  the  serum  of  a  cow  spon- 
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taneously  infected  with  tubercle  bacilli  was  used,  but  it  was  soon  dis- 
carded for  the  following  reasons:  first,  we  did  not  know  the  type  of 
the  organism  causing  the  disease,  and  second,  the  duration  of  the  disease 
was  unknown.  The  second  experiment  was  carried  on  with  the  serum 
of  a  sheep  which,  previous  to  sensitization,  had  been  tested  with  tuber- 
culin. The  blood  was  tested  for  complement-fixing  antibodies  before 
immunization  and  for  such  immunization  a  known  type  of  tubercle 
bacilli  was  used.  Sheep  are  well  known  to  develop  a  high  sensitiveness 
to  tuberculin  after  inoculation. 

ANTIBODIES  DEVELOPED  IN   SHEEP   SERUM 

Tubercle  bacilli  were  carefully  weighed  and  suspended  in  0.85  per  cent 
salt  solution.  First,  intravenous  inoculations  were  made  with  organisms 
which  had  been  heated  at  60h55°C.  for  half  an  hour.  This  was  followed 
with  gradual  increase  in  amounts  of  human  tubercle  bacilli,  H37.  Every 
inoculation  was  followed  by  elevation  of  temperature  and  discomfort, 
and  the  animal  became  drowsy  and  refused  to  eat.  There  were  eleven 
inoculations  of  human  tubercle  bacilli  given,  suspended  in  0.85  per  cent 
saline  solution,  in  a  period  of  five  months.  The  titre  was  0.0001  cc. 
of  serum  for  the  complement  fLxation  reaction.  It  was  interesting  at 
this  point  to  see  what  would  be  the  effect  on  the  titre  of  complement 
fixing  antibodies  if  the  human  tubercle  bacilli  to  which  the  sheep  have 
natural  immunity  were  followed  by  an  inoculation  of  bovine  tubercle 
bacilli  of  known  virulence.  From  the  table  (table  1)  it  can  be  clearly 
seen  that  a  decline  of  titre  occurred  after  such  an  inoculation.  The 
reaction  followed  by  the  inoculation  of  bovine  tubercle  bacilli  was  much 
more  severe  than  that  followed  by  the  human  tubercle  bacilli  and  the 
titre  of  the  complement-fLxing  antibodies  dropped  from  0.0001  cc.  to 
0.0005  cc.  Unfortunately  the  animal  after  the  third  inoculation  died 
of  pleuropneumonia,  and  at  the  autopsy  no  tuberculosis  could  be 
demonstrated.  The  table  gives  the  details  of  intervals  of  inoculations, 
amount  of  tubercle  bacilli  used  and  the  development  of  the  complement- 
fixing  antibodies  as  observed  in  the  complement  fixation  test. 

A  second  animal  was  selected  for  immunization,  with  the  object  of 
seeing  what  effect  was  produced  on  the  antibody  production  by  an  antigen 
rich  in  split  lipins  from  tubercle  bacilli  and  the  tubercle  protein. 

For  this  purpose  methyl  alcohol  extract  antigen  was  selected,  because 
it  has  given  us  fairly  good  results  in  the  complement  fixation  test  and 
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is  vcr\'  stable.  Ground  tubercle  bacilli  were  mixed  in  proportions  as 
described  in  our  first  paper  (1),  left  in  an  incubator  for  several  weeks 
and  in  the  meantime  shaken.  The  antigen  was  then  evaporated  to 
dr\Tiess  and,  when  used,  \va.s  taken  up  with  0.85  per  cent  sodium  chloride 
solution.  This  was  then  injected  intravenously  at  dilTcrcnt  intervals 
and  the  sera  studied  for  complement-fixing  antibodies.  From  the  table 
(table  2)  it  can  be  seen  that  the  production  of  antibodies  by  using  such 
an  antigen  was  verj'  slow.  The  litre  of  antibodies  was  only  0.025  after 
the  seventh  injection.  At  this  point  inoculation  of  living  human  tubercle 
bacilli  was  started.  The  result  after  such  inoculation  was  striking. 
The  titre  after  the  third  Inoculation  was  tenfold,  0.0025  (see  table  2). 

It  is  evident  that  the  ideal  organism  for  obtaining  a  high  titre  of  the 
antibodies  is  one  not  altered  by  chemicals  or  heat,  but  one  that  is  living 
and  \'irulent.  This  fact  has  been  brought  out  by  many  investigators. 
Sanborn,  in  summarizing  the  literature  on  the  use  of  dead  and  living 
organisms,  concluded  that  unhealed  organisms  have  proved  by  far 
superior  to  the  killed  organisms,  a  fact  which  was  corroborated  by  our 
experiments. 

The  sensitization  of  our  animals  was  carried  along  until  the  antibodies 
could  be  demonstrated  in  very  high  dilutions.  As  soon  as  we  were 
satisfied  with  the  antibody  titre,  large  amoimts  of  serum  were  obtained 
and  various  studies  were  made  on  the  nature  of  the  antibodies. 

THE   EFFECT   OF   HEAT    ON   ANTIBODIES 

The  efTect  of  heat  on  inactivation  was  first  studied.  The  serum  was 
diluted  1  to  20  and  distributed  in  small  test  tubes  and  heated  at  vari- 
ous degrees  from  56°  to  100°C.  This  study  was  imdertaken  to  see  what 
parallelism  existed  between  the  antibodies  responsible  for  the  Wasser- 
mann  test  and  the  complement-fixing  antibodies  in  tuberculosis.  Tables 
3  A  and  b,  below,  give  the  details  of  the  effect  of  heat  on  the  antibodies: 

The  antibodies  demonstrated  in  the  sensitized  sheep  sera  are  not 
destroyed  even  at  60°C.  for  thirty  minutes.  It  will  be  noted  from  the 
tables  that  they  are  not  at  all  altered  and  that  the  titre  remains  the 
same.  At  70°  they  are  practically  destroyed,  that  is,  the  strength  of 
the  antibodies  when  the  serum  is  heated  at  70°  is  only  2  per  cent  of  the 
strength  when  serum  is  heated  at  56°.  How  does  this  compare  with  the 
antibodies  responsible  for  the  Wassermann  reaction?  It  has  been  shown 
by  Noguchi  (3)  that  a  positive  sj^jhilitic  serum  loses  0.9  of  its  titre  of 
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antibodies  when  heated  at  56°  for  sixty  minutes.  This  loss  does  not 
take  place,  however,  when  a  serum  containing  tuberculous  antibodies 
is  heated.  From  protocols  we  may  safely  conclude  that  the  two  anti- 
bodies are  distinct  in  their  behavior  to  heat.  It  must  be  remembered 
that  such  results  were  obtained  with  the  sera  of  experimental  animals 
and,  if  the  antibodies  present  in  the  sera  of  patients  resist  such  heat, 

TABLE  3a 
The  effect  of  heat  on  antibodies 


AMODNT  OF  SHEEP'S  SERA 

0.05 

0.01 

0.005 

0.001 

0.0005 

0.0001 

o 

Active  sera 

+  +  +  + 

++++ 

+  +  +  + 

++++ 

++++ 

++++ 

0 

0 

5  minutes  heat  sera.  . .  . 

+  +  +  + 

++++ 

+  +  +  + 

++++ 

++++ 

++++ 

0 

0 

10  minutes  heat  sera. .  .  . 

+  +  +  + 

++++ 

+  +  +  -1- 

++++ 

++++ 

+++ 

0 

0 

20  minutes  heat  sera. .  .  . 

+  +  +  + 

++++ 

+  +  +  + 

++++ 

++++ 

+++ 

0 

0 

30  minutes  heat  sera. .  .  . 

+  +  +  + 

++++ 

+  +  +  -1- 

++-1-1- 

++++ 

+++ 

0 

0 

60  minutes  heat  sera. .  .  . 

+  +  +  + 

++++ 

+  +  +  + 

++++ 

++++ 

+++ 

0 

0 

90  minutes  heat  sera.  .  .  . 

+  +  +  + 

++++ 

+  +  +  + 

++++ 

++++ 

+++ 

0 

0 

120  minutes  heat  sera. .  .  . 

+  +  +  -1- 

++++ 

+  +  +  + 

++++ 

++++ 

+++ 

0 

0 

TABLE  3b 

Eject  of  various  degrees  of  heat  on 

the  antibodies 

AMODNT  OF  SHEEP'S  SERA 

0.01 

0.005 

0.0025 

0.0005 

0.00025 

0.0001 

s 

o 

s 

d 

p 

Active  sera 

S6°C.— 30  minutes 

60°C.— 30  minutes 

70°C.— 30  minutes 

80°C.— 30  minutes 

100°C.— 30  minutes 

+  +  +  + 
+  +  +  + 
+  +  +  + 
+  +  +  + 

0 
0 

+  +  +  + 
+  +  +  + 
+  +  +  + 
+  +  +  + 

0 

0 

+  +  +  + 
+  +  +  + 
+  +  +  + 

0 

0 

0 

+  +  +  + 
+++  + 
+  +  +  + 

0 

0 

0 

+  +  +  + 
+  +  +  + 
+  +  +  + 

0 

0 

0 

++++ 
++++ 
++++ 

0 
0 
0 

0 
0 
0 
0 
0 
0 

0 

0 
0 
0 
0 

it  offers  a  safe  inactivation  of  the  sera  whereby  the  cross  fixation  may 
be  completely  eliminated.  But  before  such  a  conclusion  is  drawn  much 
work  must  be  done  to  corroborate  this  finding. 


DIFFUSIBILITY   OF   THE   ANTIBODIES 


The  diffusibility  of  the  antibodies  was  next  investigated.  Much  work 
has  been  done  on  other  antibodies,  and  we  considered  that  a  repetition 
might  be  of  value  to  corroborate  that  done  by  previous  observers.  For 
this  purpose  sera  were  dialyzed  for  different  periods  of  time. 
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Collodion  sacs  were  prepared  by  dissolving  one  ounce  of  collodion 
in  500  cc.  of  a  mixture  of  equal  volumes  of  ether  and  ethyl  alcohol. 
This  was  left  standing  and  now  and  then  shaken  up  in  order  to  dissolve 
it  completely.  A  brownish  sediment  settled  out  and  it  was  then  used. 
The  sacs  were  prepared  by  coating  the  inside  of  test  tubes,  and  dialyzers 
thus  obtained  were  tested  for  their  ditTusibility.  Small  amounts  of 
sera  were  very  carefully  put  in  the  dialyzers  with  sterile  capillary  pipettes 
and  dialyzed  against  0.85  per  cent  salt  solution.  The  dialysate  was  then 
tested  every  few  hours  and  the  results  showed  that  the  antibodies  con- 
cerned are  colloids  in  their  nature  similar  in  dilTusibility  to  the  antibodies 
obtained  by  immunizing  animals  with  other  microorganisms,  a  fact 
demonstrated  previously  by  many  investigators. 

EFFECT    OF   X-RAY   RADIATION 

The  effect  of  X-ray  radiation  on  the  complement  and  the  antibodies 
was  then  undertaken.  Considerable  work  has  been  reported  in  the 
last  few  years  on  the  effect  of  X-ray  radiation  on  antibodies.  The 
results  obtained  by  various  workers  have  been  very  contradictory. 
Most  of  the  work,  however,  has  been  done  on  the  efTect  of  such  radiation 
on  the  production  of  antibodies  and  the  complement  in  vivo.  Murphy 
and  Ellis  (4),  by  exposing  normal  and  splenectomized  mice,  found  marked 
differences  of  susceptibility  to  tuberculosis  in  the  radiated  animals. 
Warner  (5)  believed  that  animals  exposed  to  X-rays  showed  an  increased 
production  of  complement,  while  on  the  other  hand  Simonds  and  Jones 
(6)  found  no  difference  in  the  agglutinins  and  precipitins  between  exposed 
and  normal  guinea  pigs.  The  latter  also  found  that  the  animals  exposed 
to  X-rays  did  not  show  much  variation  in  the  complement-fLxing  anti- 
bodies and  the  opsonins  from  the  normal.  Hektoen  (7)  obtained  the 
same  results.  In  a  careful  review  of  the  literature  we  failed  to  find 
any  account  of  the  elTect  of  X-ray  radiation  on  tuberculous  complement- 
fixing  antibodies  in  vitro. 

The  object  of  our  experiment  was  to  find  out  what  was  the  effect  of 
X-rays  on  antibodies  in  vitro.  The  sensitized  sheep  serum  was  diluted 
1  to  10  with  0.85  salt  solution  and  2  cc.  of  the  diluted  serum  was  distributed 
in  small  test  tubes  having  very  thin  walls.  All  tubes  were  subjected 
to  the  following  radiation:  Coolidge  tubes  5  milli-amperes,  9  inches 
spark,  7.5  inches  distance  and  exposed  at  different  intervals.  Tables 
4  A  and  b  give  the  details. 
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TABLE  4a 
Effect  of  X-ray  radiation  on  antibodies 


AUOUNT  OF  SERUU 

0.1 

0.05 

0.01 

0.005 

0.001 

0.0005 

0.0001 

o 
o 

§2 

Not  exposed 

Exposed  2  min- 

++++ 
++++ 
++++ 
++++ 
++++ 
++++ 

++++ 
++++ 
++++ 
++++ 
++++ 
++++ 

++++ 
++++ 
++++ 
++++ 
++++ 
++++ 

+  +  +  + 
+  +  +  + 
+  +  +  + 
+  +  +  + 
+  +  +  + 
+  +  +  + 

++++ 
++++ 
++++ 
++++ 
++++ 
++++ 

+  +  +  + 
+  +  +  + 
+  +  +  + 
+  +  +  + 
+  +  +  + 
+  +  +  + 

++++ 
++++ 
++++ 
++++ 
++++ 
++++ 

0 
0 
0 
0 
0 
0 

0 
0 

Exposed  4  min- 

0 

Exposed  6  min- 

0 

Exposed  8  min- 

0 

Exposed  10  min- 

0 

TABLE  4b 
Eject  of  X-ray  radiation  on  antigen. 

TITRE  OF  AKTIGEN    1-20  DILUTION 

0.1 

0.08 

0.06 

0.04 

0.03 

0.02 

0.01 

5° 

Not  exposed 

+  +  +  + 
+  +  +  + 
+  +  +  + 
+  +  +  + 
+  +  +  + 
+  +  +  + 

+  +  +  + 
+  +  +  + 
+  +  +  + 
+  +  +  + 
+  +  +  + 
+  +  +  + 

+  +  +  + 
+  +  +  + 
+  +  +  + 
+  +  +  + 
+  +  +  + 
+  +  +  + 

+  +  +  + 
+  +  +  + 
+  +  +  + 
+  +  +  + 
+  +  +  + 
+  +  +  + 

+  +  +  + 
+  +  +  + 
+  +  +  + 
+  +  +  + 
+  +  +  + 
+  +  +  + 

+  +  +  + 
+  +  +  + 
+  +  +  + 
+  +  +  + 
+  +  +  + 
+  +  +  + 

++ 
++ 
++ 
++ 
++ 
++ 

n 

Exposed    2  minutes 

Exposed    4  minutes 

Exposed    6  minutes 

Exposed    8  minutes 

Exposed  10  minutes 

0 
0 
0 
0 
0 

The  same  technique  was  also  carried  out  with  guinea  pig's  sera  to 
note  the  effect  of  radiation  on  the  complement,  as  shown  in  table  5. 


TABLE  5 
Efect  of  X-ray  radiation  on  complement 


Not  exposed 

Exposed  1  minute. . 
Exposed  2  minutes. 
Exposed  3  minutes. 
Exposed  4  minutes. 


AUODNT  OF  COUPLEIfENT.      1-20  DILUTION 


0.2S 

0.2 

0.15 

0.1 

0.05 

C.H. 

C.H. 

C.H. 

P.H. 

N.H. 

C.H. 

C.H. 

C.H. 

P.H. 

N.H. 

C.H. 

C.H. 

C.H. 

P.H. 

N.H. 

C.H. 

C.H. 

C.H. 

P.H. 

N.H. 

C.H. 

C.H. 

C.H. 

P.H. 

N.H. 
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Failing  to  destroy  the  complement  and  the  antil)odies  by  such  radi- 
ation, by  elimination  \vc  tried  to  find  where  the  error  lay.  The  temper- 
ature iluring  such  radiation  was  then  studied,  and  it  was  found  that 
at  seven  minutes'  exposure  the  temperature  under  the  tube  was  44.5°C., 
a  temperature  sufficient  to  alter  considerable  units  of  complement. 
The  temperature,  however,  was  that  of  the  human  body  when  a  fan  was 
used  in  cooling  the  X-ray  tube.  It  seems  that  X-ray  radiation  has  no 
elTect  on  the  thermolability  of  the  antibodies  and  the  complement.  The 
positive  results  obtained  by  some  investigators  could  not  be  corroborated 
by  us.  There  are  so  many  factors  which  must  be  taken  into  consider- 
ation that  a  slip  of  technique  may  lead  to  a  faulty  conclusion.  The 
fact  that  in  our  study  the  heat  factor  was  eliminated,  when  the  result 
was  then  negative,  strongly  suggests  that  the  destruction  of  complement 
as  reported  by  some  workers  is  probably  due  to  heat  radiation  and  not 
to  the  rays  themselves. 


EFFECT  OF   DIRECT   SUNLIGHT   ON  ANTIBODIES 

The  effect  of  direct  sunlight  on  antibodies  and  on  complement  was 
also  studied.  Diluted  serum  was  exposed  for  different  times  to  direct 
sunlight  and  titrated.  It  was  found  that  on  warm  days,  when  the 
solar  temperature  was  high,  a  considerable  amount  of  complement  was 
destroyed,  while,  when  the  weather  was  cold  and  the  temperature  in  the 
sun  was  not  ver\'  high,  very  little  complement  was  destroyed. 

We  obtained,  however,  entirely  ditTerent  results  when  we  subjected 
the  complement  and  the  antibodies  to  the  radiation  of  ultraviolet  rays. 
Here  the  destruction  of  complement  took  place  in  a  short  time  and  the 
temperature  of  the  radiation  was  that  of  the  body.  Tables  6  A  and  b 
explain  themselves. 

TABLE  6a 
E^ecl  of  ultra  violet  ray  on  antigen 


AUOUMT  or  ASTIGEJJ.      1-30 

0.01 

0.02 

0.03 

0.04 

0.06 

0.08 

0.1 

0.15 

0 
0 
0 
0 
0 
0 

=fc 

-I-1-  + 

-f-l-4- 
4-4-4- 
4-4-4- 
-1-1-4- 
4-4-4- 

4-h-h4- 
++  +  + 
4-4-4-4- 
4-4-4- 
-t-t-h 
4-4-4-4- 

-l-h-f-f 

4-4-4- 
4-4-4-4- 
4-4-4-  + 
4-4-4-4- 
4-4-4-4- 

4-f4-l- 
4-f+-f 
4-4-4-4- 
4-4-4-4- 
+-f++ 
4-4-4-4- 

4-4-1-+ 
-h-<-h4- 
4-4-4-4- 
4-4-4-4- 
4-4-4-4- 
4-4-f-l- 

4-t-H- 
4-4-1-1- 
4-4-t-4- 
4-f+4- 
4-4-l-f 
4-(--t-t- 

0 

10  minutes  

0 

15  iniDutes 

0 

0 

0 

Normal  untreated 

0 
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TABLE  6b 
Effect  of  ultra  violet  ray  on  antibodies 


Untreated  sera 

3  minutes 

5  minutes 

10  minutes 

15  minutes 

20  minutes 

30  minutes 


AUOUNT  OF  SERA 


0.1 


++++ 
+++ 
++++ 
++++ 
++++ 
++++ 
++++ 


0.05 


++++ 
++++ 
++++ 
++++ 
++++ 
++++ 
++ 


0.025 


++++ 
++++ 
++++ 
++++ 

+++ 

++ 
+ 


++++ 

++++ 

++++ 

++ 

+ 

0 
0 


0.005 


++++ 
++++ 

0 
0 
0 
0 
0 


0.0001 


++++ 
++ 

0 
0 
0 
0 
0 


CHEMICAL  NATUEE    OF   ANTIBODIES 

A  study  to  determine  the  chemical  nature  of  the  antibodies  was  then 
undertaken.  The  relation  of  the  lipoids  to  biological  phenomena  has 
received  much  consideration  in  the  last  few  years.  The  nature  of  the 
antibodies  responsible  for  the  Wassermaim  reaction  has  been  extensively 
studied.  Although  the  antibodies  giving  rise  to  a  positive  reaction 
have  not  yet  been  separated  in  a  pure  state  it  is  generally  beheved  among 
the  serologists  that  the  antibodies  are  lipoid  in  their  nature.  Thus 
Kolmer  and  Pearce  (8)  concluded  that  alteration  in  the  Upoid  content 
of  the  seriim  has  an  important  bearing  on  the  Wassermann  reaction. 
Bergel  (9)  from  his  experiments  concluded  that  a  positive  Wassermann 
reaction  is  due  to  the  presence  of  lipase,  which  is  produced  as  a  result 
of  the  antigenic  properties  of  the  lues  lipoid.  Citron  and  Reicher  (10), 
Peritz  (11)  and  others  maintain  that  the  lipase  content  of  the  serum  is 
considerably  increased  in  luetics. 

Attention  has  not  been  attracted  to  the  nature  of  the  antibodies 
responsible  for  the  complement-fixing  antibodies  in  tuberculosis.  To 
determine  their  nature  an  extensive  study  was  carried  on,  as  to  whether 
they  are  lipin  or  protein  in  nature. 

Fresh  serum  was  carefully  separated  from  the  clot,  and  extracted  with 
the  following  hpin  solvents:  Petroleimi  ether,  carbon  disulphide,  carbon 
tetrachloride,  acetone,  ethyl  alcohol,  methyl  alcohol,  ether  and  benzol. 
One  cubic  centimeter  of  immime  serum  was  mixed  with  the  different 
solvents,  shaken  continuously  for  a  long  time,  incubated,  and  extracted 
for  twenty-four  hours  at  37.5°C.  Thus  the  supernatant  extract  was 
obtained,  pipetted  off  and  evaporated  to  drjTiess.    The  residue  was 
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taken  up  with  1  cc.  of  0.85  per  cent  salt  solution  and  shaken  well  in 
the  shaking  machine  for  one  hour.  The  emulsoids  thus  obtained  were 
tested  for  their  complemcnt-lixing  properties. 

From  the  results  obtained  we  are  justified  in  concluding  that  the 
antibodies  bringing  about  the  complement-fixing  phenomenon  in  tuber- 
culosis are  not  lipins. 

GLOBULIN   NATURE    OF   ANTIBODIES 

Much  experimental  work  has  been  done  on  the  globulin  nature  of 
immune  bodies  during  the  course  of  pathological  conditions. 

The  first  to  study  the  nature  of  the  antibodies  very  carefully  were 
PfeifTer  and  Proskauer  (12),  who  found  that  the  globulin  fraction  of 
cholera  immune  sera  contained  the  substances  responsible  for  the  Pfeiffer 
phenomenon.  Brodic  (13)  concluded  from  his  experiments  that  the 
antitoxins  are  found  in  the  globulin  fraction  of  the  serum.  Pick  (14) 
likewise  found  that  the  immune  bodies  were  associated  with  the  globulin 
and  not  with  the  albumins.  Ledingham  (15)  found  after  immunization 
of  several  horses  with  diphtheria  toxin  that  the  titre  of  the  antitoxin 
could  be  correlated  with  the  titre  of  the  globulin  content.  Rodham 
(16)  observed  that  the  antibodies  of  the  antistreptococcus  serum  were 
very  much  more  concentrated  in  the  euglobulin  fraction  and  not  in  the 
pseudoglobulin  or  the  albumin  fraction.  Langstein  (17)  and  Mayer 
obtained  an  increase  of  globulin  and  a  decrease  of  albumin  in  the  serum 
of  infected  animals.  Glaessner  (18),  studying  animals  immunized  with 
bacteria,  toxins  and  animal  proteins,  noticed  an  increase  in  the  serum 
globulins.  But  when  the  immunization  was  carried  on  very  carefully 
by  using  small  amounts  of  antigens  this  increase  did  not  take  place, 
and  such  increase  was  not  necessarj'  for  the  immune  body  production. 
Disagreement  on  his  work  rests  in  the  fact  that  killed  bacteria  were  used 
in  the  experiments.  Tranter  and  Rowe  (19)  found  that  the  globulin 
fraction  was  increased  in  all  infectious  diseases  with  the  exception  of 
acute  tonsilitis,  t>phoid  fever  and  certain  mild  infections.  In  sj-philis 
the  globulin  was  much  increased,  but  it  had  no  direct  relation  to  the 
antibodies  which  give  rise  to  the  Wassermann  test. 

One  of  the  most  complete  works  on  this  subject  is  that  of  Hurwitz 
and  Meyer  (20),  who  found  that  the  progress  of  an  infecton  is  usually 
associated  with  an  increase  of  sero-globulins,  pro\ided  that  the  infection 
is  very  severe. 
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Our  aim  in  the  first  place  was  to  determine  whether  the  antibodies 
responsible  for  complement  fixation  in  tuberculosis  were  present  in  the 
globulin  fraction,  and,  in  the  second  place,  whether  any  increase  took 
place  after  sensitization,  and  what  the  variation  was  when  correlated 
with  the  titre  of  normal  serums  to  that  of  the  serum  of  the  patient 
giving  a  positive  reaction  in  tuberculosis. 

Globulins  were  obtained  by  half  saturation  of  the  serum  of  sensitized 
sheep,  having  a  high  titre  of  complement-fixing  antibodies  with 
(NH4)2S04.  The  mixture  of  serum  and  ammonium  sulphate  was  prepared 
and  after  shaking  for  a  short  time  it  was  centrifugated  at  high  speed  for 
ten  minutes.  The  supernatant  fluid  which  contained  the  albumin  fraction 
was  separated  from  the  sediment  which  represented  the  globuUn  fraction. 
The  two  fractions  were  then  dialyzed  for  a  long  time  in  order  to  remove 

TABLE  7 
Comparison  of  albumin  and  globulin  fraction  to  untreated  sera 


AMODNT  OF  GLOBOT.IN  FRACTION 

0.1 

0.06 

0.025 

0.01 

0.005 

0.001 

o.ooos 

0.0001 

g 
12 

u 

Albumin   frac- 
tion         

0 

+  +  +  + 
+  +  +  + 
+  +  +  + 

0 

-1-1-1-t- 

-l-l-t-l- 

0 

-|-  +  -H-f- 
-I-+-1-H 
++-f  + 

0 

+++-f 
-l-l-l-l- 
++++ 

0 

-l-^-h-l- 
-l-l-l-f 
-|-t-  +  -h 

0 

++++ 
++++ 
++++ 

0 
0 
0 

++++ 

0 
0 
0 

n 

Euglobulin 

Pseudoglobulin . 
Untreated  sera . 

0 
0 
0 

the  ammonium  sulphate.  From  time  to  time  the  dialysate  was  examined, 
and  this  was  carried  on  until  it  was  free  from  ammonium  sulphate.  The 
two  fractions  were  then  brought  to  the  original  volume  and  tested  for 
their  complement  properties. 

Our  knowledge  as  to  what  the  relationship  of  the  albumin  is  to  the 
globuHn  is  still  meagre.  It  has  been  observed  by  many  investigators 
that  during  the  process  of  dialysis  some  of  the  globuUn  fractions  which 
previously  have  been  thrown  down  by  half  saturation  of  ammonium 
sulphate  are  soluble  in  water.  According  to  the  investigations  of  Hof- 
meister  and  Pick  (21)  the  fraction  insoluble  in  water  corresponds  chiefly 
to  a  globulin  fraction  which  is  readily  precipitated  by  ammonium  sulphate 
(using  28-36  volume  per  cent  of  saturated  solution).  The  fraction 
soluble  in  water  resists  such  a  precipitation  by  the  above  percentage 
and  larger  amounts  of  saturated  ammonium  sulphate  (36-40  volume) 
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must  be  used  in  order  to  bring  about  a  complete  separation.  The 
former  is  the  euglobulin,  and  the  latter  are  the  pseudoglobulins.  Fol- 
lowing the  method  described  above  we  separated  the  two  globulins  and 
the  results  obtained  arc  presented  in  table  7. 

In  tills  table  we  see  that  the  globulins  of  the  sensitized  sera  contain 
the  antibodies  which  give  rise  to  the  complement-fixing  phenomenon. 

The  same  thing  was  found  to  be  true  with  the  scrum  of  patients  giving 
a  positive  reaction.  In  our  experience  it  seems  that  the  antibodies  are 
either  part  of  the  globulins  or  they  are  carried  down  with  the  globulins. 
It  was  also  noted  that  there  was  some  relation  between  the  titre  of  the 
globulins  and  the  strength  of  the  complement-fixing  reaction. 

OTHER  SEROLOGICAL  ANTIBODIES 

After  the  establishment  of  the  agglutination  reaction  as  a  specific 
reaction,  Kraus  discovered  a  new  serum  reaction,  that  of  precipitation. 
His  work  was  soon  confirmed.  This  reaction  was  observed  not  only 
when  bacteria  were  used,  but  also  with  the  use  of  any  proteins. 

The  question  whether  the  various  antibody  reactions  which  may  result 
from  immunization  with  a  given  substance  are  really  due  to  separate 
antibodies  is  very  important.  The  e\'idence  goes  to  prove  that  a  con- 
siderable degree  of  independence  exists.  Muir  and  Martin  (22)  have 
shown  in  the  case  of  bactericidal,  opsonic  and  agglutination  properties 
of  immune  serum  that  these  functions  vary  independently.  Mackie 
observed  that  the  complement-fixing  antibodies  and  the  agglutination 
phenomenon  reaction  are  two  entirely  independent  phenomena. 

As  to  what  relationship  exists  between  the  precipitating  and  the 
complement  fixation  phenomenon,  we  are  still  uncertain.  Wassermann 
and  Bruck  (23)  and  Friedberger  (24)  brought  out  the  fact  that  the  actual 
precipitation  formation  is  not  a  criterion  of  fixation.  The  latter  has 
shown  that  the  precipitating  power  of  the  serum  may  be  destroyed  by 
moderate  heat  without  a  corresponding  destruction  of  the  complement- 
fixing  antibodies. 

Dean  (25)  has  analyzed  the  relation  between  precipitation  and  comple- 
ment fixation  on  the  basis  of  extensive  experimentation,  coming  to  the 
conclusion  that  the  proportion  of  antigen  and  the  antibodies  which  is 
favorable  for  a  rapid  and  complete  precipitation  does  not  favor  the  most 
complete  complement  fixation.  He  states  that  the  two  phenomena 
do  not  run  parallel  courses,  and  that  they  probably  represent  different 
phases  of  the  same  phenomenon. 
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One  attempt  after  another  has  been  made  to  apply  this  phenomenon 
for  diagnostic  purposes  in  tuberculosis  with  very  little  success.  Baldwin 
(26)  studied  this  question  very  carefully  from  the  experimental  point 
of  \-iew.  Using  rabbits  and  two  different  antigens  in  producing  his 
antibodies,  he  obtained  sera  which  gave  him  fairly  good  titres  of  pre- 
cipitins. His  antigens  were  prepared  by  extracting  tubercle  bacilli  with 
sodium  bicarbonate.  The  supernatant  fluid  represented  one  of  the 
antigens  and  the  sediment  the  second  antigen.  After  the  immunization 
he  found  that  there  were  no  fundamental  differences  between  tuberculosis 
precipitins.     The  differences  were  quantitative. 

Bonome  (27)  has  claimed  that  he  was  able  to  differentiate  between 
human  and  bovine  tubercle  by  means  of  the  precipitin  test.  Stoerk, 
Szaboky  and  Porter  (28)  have  applied  with  indifferent  success  this  test 
in  cUnical  tuberculosis.  Time  after  time  we  have  studied  this  phenome- 
non with  the  hope  of  establishing  it  as  a  test  in  tuberculosis,  with  very 
little  success.  We  undertook  an  experiment  for  the  comparison  of  the 
complement-fixing  antibodies  and  the  precipitins,  and  quantitative 
determinations  of  both  were  made  at  different  intervals. 

For  this  study  three  different  antigens  were  used.  It  was  very  es- 
sential to  guard  as  much  as  possible  against  errors  which  may  occur 
from  using  turbid  antigens.  In  our  study  we  used  perfectly  clear 
antigens.  Potato  filtrate,  methyl  alcohol  extract  and  the  clear  super-, 
natant  fluid  of  glycerin  extract  antigens  were  used. 

We  have  stated  in  our  former  publication  that  the  whole  glycerin 
antigen  gave  us  the  strongest  reaction  in  the  fixation  test,  and  that  we 
beUeve  that  the  antigenic  properties  depended  largely  on  the  properly 
dispersed  phase  of  the  antigen.  This  may  be  explained  that  if  we 
separate  our  glycerin  antigen  into  two  components,  supernatant  fluid 
and  sediment,  we  find  that  80  per  cent  of  the  strength  of  antigenic 
properties  is  found  in  the  latter  fraction,  while  only  20  per  cent  can  be 
demonstrated  in  the  former.  For  example,  when  whole  glycerin  antigen 
was  used,  0.0001  cc.  of  immune  serum  gave  us  a  positive  reaction,  but 
the  reaction  could  be  demonstrated  with  only  a  dilution  of  1  to  2000 
when  the  supernatant  fluid  of  antigen  was  used. 

Active  and  inactive  sera  were  used  in  this  study.  The  senmi  was 
first  diluted  and  then  heated  at  various  degrees,  varying  from  56°  to 
80°C.  for  half  an  hour.  It  was  demonstrated  that  the  precipitins  are 
much  more  readily  destroyed  by  heat  than  the  complement-fixing  anti- 
bodies.    Thus  an  active  serimi  giving  us  a  reaction  of  0.0025  lost  only 
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a  trace  of  its  strength  when  it  was  heated  for  thirty  minutes  at  56°.  The 
change  after  such  heating  was  only  in  the  size  of  precipitating  particles. 
At  60°  for  thirty  minutes  the  loss  of  precipitation  was  50  per  cent  At 
70°  the  loss  was  complete.  It  is,  then,  clear  that  the  antibodies  responsible 
for  this  phenomenon  are  more  rcadiJy  destroyed  by  heating  than  the 
complement-fixing  antibodies.  The  minimum  time  of  incubation  for 
the  precipitation  phenomenon  was  found  to  be  thirty  minutes.  Con- 
centration of  antibodies  influenced  the  reaction  considerably,  that  is, 
the  reaction  took  place  much  more  rapidly  when  the  dilution  of  sera 
was  high.    The  maximum  temperature  was  twenty  hours  at  37.5°. 

The  concentration  of  the  antigen  is  one  of  the  most  important  factors. 
The  reaction  is  much  more  likely  to  occur  when  we  use  stronger  antigen 
and  diluted  sera  than  when  we  use  diluted  antigen  and  strong  sera. 

TABLE  8 
Comparison  of  complement  fixation  to  precipitation 
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0 

This  led  us  to  believe  that  the  substances  precipitated  are  part  of  the 
antigen  and  not  part  of  the  sera. 

It  makes  a  great  difference  which  antigen  we  use  in  the  reaction. 
The  unheated  antigens  always  give  us  much  better  results  than  the 
heated.  This  is  borne  out  by  the  fact  that  the  potato  filtrate  antigen 
is  the  most  suitable  for  the  reaction. 

It  seems  to  us  that  the  precipitins  and  complement-fixing  antibodies 
are  probably  the  same  antibodies.  The  former  are  not  so  easily  demon- 
strated until  the  titre  of  the  complement-fixing  antibodies  is  verj-  high. 
The  failure  to  demonstrate  such  precipitins  in  the  patients'  serum  is 
due  probably  to  their  low  concentration.  It  may  be  clearly  seen  from 
table  8  that  the  complement-fixing  antibodies  can  be  demonstrated 
fifty-fold  over  that  of  the  precipitins. 
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Different  methods  of  primary  incubation  of  antigen-antibody-comple- 
ment in  tuberculosis  fixation  have  been  compared  to  similar  methods 
in  the  Wassemiann  test.  The  value  of  the  ice-chest  method  used  in  the 
Wassermann  test  has  been  well  studied  by  such  men  as  McNeal,  Coca, 
L'Esperance,  Wile,  and  others,  who  strongly  recommend  the  ice-chest 
method  in  preference  to  that  of  the  water  bath  at  37.5°. 

The  value  of  this  method  was  studied  at  different  intervals.  After 
a  careful  study,  running  the  two  methods  parallel,  we  came  to  the  con- 
clusion that  the  water-bath  incubation  was  much  superior  to  that  of 
the  ice-chest  method.  The  reaction  was  more  constant  and  fewer 
intermediate  reactions  were  observed.  This  we  mentioned  in  one  of 
our  former  publications.  It  was  then  stated  that  the  optimum  temper- 
ature of  a  complete  antigen-antibody-complement  reaction  was  between 
35°  and  40°,  and  this  was  corroborated  in  the  later  study. 

SUMMARY  AND   CONCLUSIONS 

1.  Sensitized  animal  serum  having  a  high  titre  of  antibodies  was 
studied.  It  was  obtained  by  inoculation  of  shisep  intravenously  with 
human  tubercle  bacilU.    The  titre  was  0.000 1  cc. 

2.  Dead  tubercle  bacilli  or  products  of  tubercle  bacilli  do  not  produce 
as  high  a  titre  of  antibodies  as  the  living  organisms. 

3.  Complement-fbdng  antibodies  resist  heat  better  than  the  anti- 
bodies responsible  for  the  Wassermarm  reaction.  A  temperature  of 
60°C.  will  not  destroy  the  tuberculous  complement-fixing  antibodies 
obtained  in  experimental  animals. 

4.  X-ray  radiation,  when  a  full  erythema-producing  dose  is  given, 
does  not  destroy  the  antibody,  antigen,  or  complement. 

5.  Ultraviolet  rays  destroy  the  antibodies  and  complement,  but  have 
slight  effect  on  the  antigen. 

6.  Sunlight  at  1600  feet  elevation  has  a  slight  effect  on  antibodies, 
more  on  complement  and  least  on  antigen. 

7.  Complement- fixing  antibodies  are  colloids. 

8.  They  are  not  lipins  chemically,  but  are  either  globulins  or  are 
adsorbed  by  the  globulin. 

9.  The  precipitins  and  complement  fixation  have  been  studied 
parallel  with  each  other.  The  two  antibodies  responsible  for  the  two 
different  reactions  are  probably  the  same,  but  represent  two  distinct 
phases  of  one  and  the  same  phenomenon. 
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THE  RELATION  OF  SOUND  AND  LIGHT  TO  THE  INTER- 
PRETATION OF  X-RAY  EXAMINATIONS 
OF  THE  CHESTi 

J.  J.  SINGER 

Fram  the  Department  of  Internal  Medicine,  Washington  University  Medical  School,  St.  Louis, 

Missouri 

As  the  lungs  in  life  are  beyond  our  direct  vision  and  beyond  our  direct 
palpation  we  can  only  visualize  the  lungs  by  indirect  methods.  The 
indirect  methods  are  the  appreciation  of  the  variations  of  sounds  and 
light  ^•ib^ations  as  they  are  altered  in  transmission  through  the  lungs; 
and  then  only  as  these  altered  vibrations  manifest  themselves  on  the 
chest  wall.  In  order  to  properly  interpret  these  physical  phenomona 
one  must  thoroughly  imderstand  the  physical  properties  of  sound  and 
light. 

There  are  two  meanings  of  the  term  sound.  Sound  is  commonly  applied 
to  any  sensation  derived  through  (organ  of  hearing)  the  ear.  In  this  sense 
the  term  sound  does  not  e.xist  for  a  perfectly  deaf  person,  since  the  hearing 
organ  is  defective.  No  sensations  of  this  kind  are  produced.  The  word 
sound  is  also  used  in  a  general  way  to  indicate  the  external  physical  condition 
which  precedes  the  production  of  the  sensation,  such  as  \dbrations  of  the  source 
and  of  the  transmitting  medium.  In  this  sense  sound  exists  independently 
of  the  hearer.  In  physics  this  latter  meaning  of  the  term  is  the  one  chiefly 
used  (1). 

From  the  above  definition  of  sound  we  can  understand  that  vibrations 
or  energy  are  an  essential  factor  to  be  considered  in  the  discussion  of 
sound.  Energy  producing  sound,  as  all  other  energy,  diffuses  rapidly 
from  its  source  unless  confined  by  conditions  representing  a  greater 
force  than  the  vibrations  within.  Sound  waves  travel  in  all  directions 
from  the  source  and  travel  to  infinity.  The  character  of  the  sound  is 
not  changed,  but  the  energy  rapidly  diminishes  by  diffusion,  inversely 
as  the  square  of  the  distance. 

'  Read  before  the  Sixteenth  Annual  Meeting  of  the  National  Tuberculosis  Association, 
St.  Loub,  Missouri,  April  23,  1920. 
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Figure  1  represents  sound  waves  produced  at  point  A  diffusing  in  all  di- 
rections and  going  to  infinity.  The  energy  at  point  A  is  represented  by  KX); 
the  ten  lines  shown  in  the  chart  will  represent  energy  of  ten  each.  Assuming 
that  it  takes  vibrations  of  an  energy  of  thirty  to  activate  the  tympanum  to 
produce  the  sensation  of  sound,  it  would  become  necessary  to  prevent  diffusion 
of  at  least  three  lines,  C,  D  and  E  this  can  be  done  by  the  use  of  an  instru- 
ment, such  as  the  stethoscope),  and  to  conduct  this  energy  to  the  ear,  before 
the  sound  in  the  first  meaning  of  the  term  could  be  produced. 

It  is  the  appreciation  of  the  factor  of  diffusion  of  energy  and  prevention 
of  diffusion,  which  may  be  called  conduction,  that  makes  the  use  of  sound 
waves  so  valuable  in  making  our  deduction  of  lung  condition. 


Fig.  1 


Fig.  2 


Fig.  1.  The  illustration  is  made  to  represent  an  energy  of  100  at  a  source  A,  radiating 
in  all  directions.  Each  line  represents  an  energy  of  10,  and  the  larger  circle  represents  the 
aummation  of  the  ten  lines,  which  is  100. 

Fig.  2.  Illustrates  a  method  by  which  the  force  of  the  energy,  which  ordinarily  would 
diffuse  in  all  directions  from  its  source,  can  be  prevented  from  diffusing  by  confining  them 
by  means  of  the  stethoscope,  and  conducting  to  the  ear. 


Vibrations  of  the  chest  wall  are  produced  by  the  acts  of  breathing, 
whispering  or  speaking.  As  these  waves  have  such  weak  energy  as 
they  leave  the  chest  wall,  the  diffusion  is  prevented  by  placing  a  stetho- 
scope or  the  naked  ear  against  the  chest  wall  and  the  summation  of  this 
energy,  as  in  figure  2,  will  produce  enough  energy  to  give  an  impression 
of  soimd.  Each  individual  has  a  constant  factor  in  the  vocal  cord  and 
chest  wall,  and  each  hearer  (physician)  has  a  constant  in  the  auditory 
apparatus.  The  variable  factor  is  produced  in  the  transmission  of  the 
energy  through  various  densities  of  the  limg. 
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I  have  constructed  a  chart,  figure  3,  to  show  the  code  used  to  translate  the 
variations  of  vibrations  in  to  lung  pathology.  In  a  previous  paper,  Relations 
of  the  Physical  Signs  to  the  Roentgen  Plate  in  Pulmonary  Tuberculosis,  (2), 
I  have  shown  the  symbols  I  use,  but  I  will  again  mention  a  few  of  them  to 
clarify  the  chart: 


Fiilrio/ofCJ/t  mp/yysfnia 


WSt- 


B5' 


Ccojc  St/on. 
t^yP  eremt'a) 


vrsr 
Hyper  /fesonance 
Compensatory  Cmpfiysema 


B  5  + *  Normal  Brfain  5oon</S 

BSt  Lccrfased B'eaM  aooixjs 

BSt-t  f  inCKasea Brcalfi  Saunas. 

B5-Adienc.e  of  Brcatti  5oun</5. 

'^ISfNo/mal  Vi/niiBcrcd  5ou/i(ti 

W5  V-  ^  Incrtoicd  wnhpered  Sound i 

W  3  f  f  ^  VeryL  out/    \N/)iipereil  Sounds. 

W5-   Absence  of  Whiipered  Sourtdi. 

/*!  5  »    5li^/>f  /iuscje  Jpoi/n 

/^  ^-ttMarHed  flu-icle  Spasm 

M  /mpa/rcd  ffesoaaxce. 

mt  DMnsss 

♦r  f/afnea 

u's  ffa/cs 


sr 

B3*t* 

m 

r 

WS  - 

«r 

rr.  c.„,.t^ 

Fig.  3.  This  illustrates  the  author's  chart  to  show  the  variations  of  vibrations  of  the 
chest  wall  produced  by  the  transmission  of  sound  waves  (energy)  through  different  media. 
It  must  be  understood  that  it  is  through  the  combination  of  the  sound  waves  produced  by 
percussion,  breath  sounds,  and  whisper  sounds  that  an  interpretation  of  chest  pathology 
can  be  made. 
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Percussion:  represents  a  force  used  on  the  chest  wall  which  is  transmitted 
to  the  tissues  beneath;  the  resullinp;  vibrations  travel  in  all  directions. 
We  are  able  to  hear  only  the  outgoing  vibrations.  The  intensity  and 
the  pitch  of  these  vibrations  depend  on  the  force  of  percussion,  the  air 
content  of  the  tissue  in  vibration  and  the  physical  condition  of  the  tissue. 
Figure  3  represents  impaired  resonance,  dulness  and  flatness. 

Breath  sounds  (BS):  arc  the  vibrations  produced  on  the  chest  wall  in  the 
act  of  breathing.  These  vibrations  are  of  such  weak  energy  that  they  are 
not  appreciated  by  the  naked  ear,  unless  the  head  is  placed  against  the  chest 
wall  or  confined  by  the  means  of  the  stethoscope  and  conducted  to  the  ear. 

Whisper  sounds  (WS):  are  produced  by  expiration.  Air  e.xpelied  from 
the  lungs  by  expiration  set  the  vocal  cords  in  vibration  and  the  sounds  travel 
in  all  directions.  We  can  appreciate  the  whisper  sounds  on  the  chest  wall 
only  by  vibrations  which  travel  downward,  through  the  lung  and  out  by  the 
chest  wall.  The  unit  of  lung  consists  of  bronchus,  bronchioles  and  alveolus 
as  shown  in  diagram. 

It  is  estimated  that  there  are  400,000,000  alveoli  in  the  lung.  As  the  aver- 
age lung  volume  is  4000  ccm.,  1  ccm.  equals  100,(X)0  alveoli.  If  we  assume 
that  in  auscultating  over  an  area  of  lung  we  hear  sounds  from  a  depth  of  3 
cm.,  we  could  appreciate  sound  yielded  by  one-half  a  sphere  14  cm.  in  circum- 
ference; in  other  words,  we  would  hear  combined  sounds  of  1,400,000  alveoli 
(3).  We  can  readily  see  that  any  sound  heard  would  come  from  an  area  at 
least  14  cm.  in  circumference,  and  thus  it  would  be  impossible  to  locate  changes 
in  lung  tissue  at  any  given  point.  In  the  X-ray  interpretation  of  lung  pathol- 
ogy which  will  be  shown  later,  these  areas  will  be  shown  in  still  smaller 
variations  of  changes. 

If  we  refer  to  figure  3  we  see  that  the  vibrations  produced  by  breathing 
at  A  travel  in  all  directions.  Those  that  go  upward,  of  course,  never 
reach  the  chest  wall.  A  large  number  of  \-ibrations,  consequently  a 
great  deal  of  energy,  will  follow  along  the  lines  of  least  resistance,  that 
is,  through  the  tube  to  a  point  B,  where  they  will  be  diffused  at  the  chest 
wall.  Some  of  the  energy  will  be  lost  through  the  tube  walls  themselves. 
At  B  the  vibrations  resulting  are  too  weak  to  be  heard  without  the  use 
of  a  stethoscope  or  the  applied  ear,  due  to  the  diffusion.  The  character 
of  the  vibrations  (vesicular  breathing)  I  have  designated  in  the  chart 
as  BS+  +  .  The  whisper  vibrations  heard  at  this  point  will  also  be 
relatively  weak;  I  call  this  vibration  WS  +.  (This  presumes  the  loss 
of  a  great  deal  of  energy  from  the  vocal  cords  as  the  waves  pass  from  A 
to  B.)  The  percussion  note  over  this  area  is  resonant.  We  have  then 
three  factors  upon  which  to  base  our  impression  of  the  normal  lung. 
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The  normal  vesicular  breath  sounds,  BS  +  +  ,  the  normal  whisper,  WS 
+,  and  normal  resonance  could  only  result  from  a  good  air  content  in 
that  part  of  the  lung. 

In  explaining  the  sound  heard  at  H,  foUowang  the  same  line  of  reason- 
ing as  from  A  to  B,  we  have  the  vibrations  coming  from  A  travelling 
down  the  tubes  with  some  loss  through  the  walls,  and  the  energy  as  it 
reaches  the  waU  of  the  collapsed  alveolus  G  is  very  weak.  From  G  the 
energy  diffuses  through  the  dense  media  with  stiU  greater  loss  of  its 
energy  through  diffusion  plus  the  resistance  offered  by  the  dense  media, 
so  that  at  H  the  vibrations  are  entirely  too  weak  to  produce  the  sensa- 
tion of  sound  even  with  the  use  of  a  stethoscope.  This  I  have  designated 
BS  — ,  or  absence  of  breath  sounds.  The  whisper  being  also  relatively 
a  weak  form  of  energy  is  also  diminished  for  the  same  reason  (WS  —  ). 
Percussion  gives  a  flat  note  (high  pitched).  Analyzing  this  area 
we  have  again  the  three  factors,  diminished  breath  soxmds,  diminished 
whisper  and  flatness  denoting  diminished  air  content  (4) . 

The  above  illustrations  serv^e  to  explain  the  passage  of  air  in  two  dif- 
ferent types  of  transmitting  media.  Other  variables  are  noted  in  the 
chart  by  the  variations  of  these  three  factors.  We  have  therefore  per- 
cussion, whisper  sounds,  and  breath  sounds  over  any  area  in  their  proper 
combination  to  give  us  an  impression  of  the  condition  of  that  part  of 
the  lung.  As  the  sound  waves  come  from  such  a  large  area  it  is  impossible 
to  say  at  what  point  or  points  certain  pathology  exists,  except  in  a  gross 
way.  In  the  X-ray,  however,  we  have  variations  of  energy  in  points 
and  will  be  explained  later. 

RELATION   OF   LIGHT   X-R.\Y   AND   PHYSICAL   SIGNS 

In  order  to  properly  interpret  the  X-ray  we  must  have  a  knowledge 
of  the  physics  of  light.  A  ray  of  light  wiU  travel  in  straight  lines  to 
infinity  (just  as  any  vibration  will)  unless  it  is  refracted,  reflected  or 
absorbed.  In  relation  to  sound  waves  we  found  that  sound  waves 
follow  the  line  of  least  resistance  and  will  go  through  a  tube  no  matter 
how  tortuous  the  tube  may  be.  This  is  an  important  factor  in  interpret- 
ing t>pes  of  vibrations  of  light  and  soxmd. 

From  a  given  source  of  light,  rays  will  go  in  all  directions  and  the 
intensity  of  the  rays  will  vary  inversely  as  the  square  of  the  distance. 
If  the  intensity  of  the  ray  is  1,  at  3  feet  it  will  be  i  and  at  7  feet  it  will  be 
xSf  as  strong.    This  is  because  of  the  tremendous  diffusion  along  the  line. 
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In  thf  ordinary  physics  (jf  liK'it  this  is  spoken  of  as  the  illuminalinn 
power  of  the  ray,  but  for  our  purpose  I  prefer  to  change  the  won! 
"illuminating"  to  "penetrating." 

TOWEL   E>CPF.RIMF.NT 

The  rays  seen  when  viewing  a  light  through  a  towel  are  those  that 
penetrate  between  the  fibers,  while  the  others  are  absorbed  or  diminished 
in  energy  by  the  libers  themselves.  In  thinking  then  of  penetration  I 
woulil  prefer  to  think  of  the  variations  of  vibrations  resulting  from  the 
resistance  olTered  to  the  passage  of  light  waves  (energy),  just  as  in  sound 
we  have  variations  in  vibrations  due  to  densities. 

The  X-rays,  as  given  off  from  a  tube,  follow  the  laws  of  light  in  its 
penetrating  powers.  As  X-rays  penetrate  various  densities  the  potential 
of  the  individual  rays,  microscopical,  as  it  were,  are  diminished  in  their 
path  through  the  photographic  plate.  These  millions  of  tiny  forces 
penetrate  the  plate  in  straight  lines  so  that  the  negative  represents 
variations  in  vibrations  (the  densities  in  the  chest  being  responsible 
for  these  variations  of  vibrations,  just  as  sound). 

The  all  important  difference  is  that  the  plate  shows  these  differences 
in  densities  in  straight  lines — that  is,  differences  between  A  and  B  are 
seen  at  the  site;  while  by  sound  the  density  at  A  may  be  appreciated  an 
inch  or  so  about  this  area. 

Figure  4  is  shown  to  illustrate  the  passage  of  the  X-rays  from  the 
source  through  the  tissues  onto  the  plate.  It  will  be  noticed  that  as 
the  X-rays  penetrate  the  dense  lines  .1  and  B,  the  potential  of  these 
rays  are  so  reduced  that  they  do  not  atTect  the  plate,  while  the  rays 
penetrating  the  air  containing  space  between  the  lines  A  and  B,  meeting 
with  a  small  amount  of  resistance  such  as  air,  affect  the  plate  in  such 
great  energy  that  this  area  is  dark.  The  plate,  therefore,  will  show  the 
lines  A  and  B,  with  its  air  containing  space,  exactly  as  in  the  tissue 
itself.  The  pneumonic  area  around  these  lines  is  shown  by  the  white 
area  on  the  plate.  We  thus  can  see  that  the  variations  in  the  potential 
in  the  energy  of  the  X-ray  manifest  themselves  over  such  minute  areas 
that  the  plate  becomes  a  rather  high  power  "picture"  of  the  various 
units  of  the  lung. 

The  combining  of  the  low  power  method  (sound  waves)  with  the  high 
power  method  (light  waves)  and  their  proper  correlation  will  give  us 
the  factors  at  our  command  in  differentiating  lung  conditions. 
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Fig.  4.  A  schematic  dramng  representinR  X-ra\s  leaving  the  target  of  a  tube  in  their 
path  through  tissue  and  through  a  photographic  plate  and  on  to  infinity.  The  potential  of 
the  individual  rays  is  diminished  in  the  exact  relation  to  the  density  of' the  media  through 
which  they  travel.  It  also  represents  the  rays  travelling  in  straight  Unes  only;  and  thus  the 
photographic  negative  shows  .1  and  B  (walls  of  the  bronchus  with  its  contained  air)  in  the 
same  relation  as  thev  are  in  the  tissue. 
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THE  WORK  OF  THE  COMMISSION  FOR  THE  PREVENTION 

OF  TUBERCULOSIS  IN  FRANCE  IN  THE 

DEPARTMENT  OF  EURE-ET-LOIR 

BERNARD  LANGDON  WYATT» 

A  survey  of  the  tuberculosis  situation  in  France  which  was  carried  out 
in  the  summer  of  1917  seemed  to  indicate  the  dcsirabiHly  of  making  a 
demonstration  of  the  efTectiveness  of  certain  principles  and  methods  of 
organization,  an  important  part  of  the  work  of  the  Commission. 

The  reason  for  this  decision  becomes  clearly  apparent  when  one  con- 
siders the  importance  of  the  contributions  of  France  to  the  tuberculosis 
problem  from  a  scientific  and  clinical  point  of  view  together  with  the 
fact  that  in  the  United  States  a  great  measure  of  the  success  attained  has 
been  the  result  of  intensive  effort  along  the  lines  of  organization  and 
administration. 

A  centralized  form  of  government  and  the  division  of  the  country  into 
territorial  units,  or  "departments,"  for  administrative  purposes  were 
factors  favorable  to  the  Commission's  plan  of  a  "demonstration  unit;" 
because  a  single  departmental  organization  could  serve  as  a  model  for 
all  of  the  other  departments  and  any  legislative  acts  passed  by  the 
Chamber  of  Deputies  and  the  Senate  would  be  effective  in  every  one  of  the 
87  departments  into  which  France  is  divided. 

FACTORS  CONSIDERED  IN  THE  SELECTION  OF  THE  DEPARTMENT 

Much  thought  and  consideration  were  devoted  to  the  selection  of  the 
department  in  which  the  demonstration  was  to  be  carried  out.  For 
obvious  reasons  it  was  desirable  that  it  should  be  located  within  a  conven- 
ient distance  of  the  Paris  headquarters.  The  northern  and  eastern  de- 
partments of  the  coimtry  were  the  scene  of  intense  war  activities  and 
consequently  the  preliminary  sur\-ey  was  of  necessity  directed  elsewhere. 
Since  60  per  cent  of  the  population  of  France  is  rural  and  there  are  only 
15  cities  with  more  than  100,000  inhabitants,  a  region  mainly  agricul- 

'  Associate  Director,  Commission  for  the  Prevention  of  Tuberculosis  in  France,  Inter- 
national Health  Board. 
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tural  but  at  the  same  time  with  some  industrial  activities  was  looked 
for.  The  tuberculosis  death  rate  for  rural  France  (communities  under 
5000  inhabitants),  is  1.52  per  1000  of  the  population  and  consequently 
the  tuberculosis  mortality  rate  of  the  department  was  a  matter  of  im- 
portance. The  standards  of  living,  the  local  transportation  facilities 
and  the  existing  institutional  accommodations  were  also  taken  into 
consideration.  Lastly  and  most  important  were  the  people  themselves, 
for  upon  their  earnest  and  active  interest  and  cooperation  the  ultimate 
success  and  permanency  of  any  plan  carried  out  anywhere  must  depend 
to  a  very  great  extent. 

THE  EUEE-ET-LOm 

The  department  of  the  Eure-et-Loir  composed  of  portions  of  the  ancient 
provinces  of  Orleanais,  Normandy  and  Ile-de-France  was  finally  decided 
upon. 

This  department  has  a  population  of  approximately  275,000  inhabi- 
tants, an  area  of  about  1,500,000  acres  and  is  divided  into  4  arrondisse- 
ments,  24  cantons  and  426  communes.  Chartres,  the  chief  city  of  the 
department,  is  located  88  kilometres  southwest  of  Paris  and  numbers 
25,000  inhabitants.  With  this  exception  and  the  cities  of  Dreux,  Cha- 
teaudun  and  Nogent-le-Rotrou,  each  with  a  population  of  from  8,000 
to  10,000,  the  inhabitants  of  the  Eure-et-Loir  live  in  small  rural  commun- 
ities. There  might  have  been  certain  advantages  from  the  standpoint 
of  combining  the  features  of  an  urban  and  a  rural  demonstration  organi- 
zation had  the  department  contained  a  city  with  a  population  approach- 
ing 100,000  but  this  was  considered  and  has,  indeed,  proved  to  be  a 
factor  of  minor  importance  in  view  of  the  activities  of  the  Commission 
in  Paris  and  elsewhere. 

At  Saint-Remy-sur-Avre  which  is  located  about  8  kilometers  from 
Dreux,  some  3000  men  and  women  are  employed  in  the  manufacture  of 
cotton  goods  and  at  Dreux  employment  is  provided  for  from  700  to  800 
people  in  other  industries.  Dreux  may  therefore  be  said  to  be  the  centre 
of  the  industrial  activities  of  the  Eure-et-Loir. 

Topographically,  the  northern  half  of  the  department,  (known  as  the 
Beauce),  is  flat  and  the  inhabitants  are  engaged  almost  exclusively  in 
agriculture,  while  the  western  half  (perche),  is  rolling  pasture  land,  and 
horses  (the  famous  percherons) ,  cattle,  sheep  and  goats  are  raised  there. 
In  this  connection  it  may  be  of  interest  to  note  that  the  psychology  of 
the  situation  varied  with  the  topography  of  the  region  and  that  it  was  a 
factor  of  very  material  and  practical  importance. 
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While  a  matter  of  purely  academic  and  historic  interest,  the  fact  that 
Pasteur  did  his  experimental  work  on  anthrax  at  ("hartrcs  has  made  the 
departmental  work  of  the  Commission  of  special  interest  and  significance 
to  all  who  have  had  the  opportunity  and  privilege  of  sharing  in  it. 

The  departmental  death  rate  from  tuberculosis  was  1.62  per  1000  in 
1913. 

In  every  chief  city  of  the  arrondissements  and  almost  every  chief  city 
of  the  cantons  a  hospital  existed.  In  1872  the  Eurc-et-Loir  received  a 
legacy  which,  among  other  things,  provided  for  the  establishment  of  hos- 
pitals in  such  chief  cities  of  cantons  as  possessed  no  institutional  ac- 
commodations and  from  this  fund  7  small  hospitals  have  been  built 
and  maintained.  The  utilization  and  incorporation  of  these  institutions 
of  the  Fondation  Texier-Gallas  in  the  Commission's  plan  of  organization 
will  be  noted  elsewhere. 

With  reference  to  the  local  officials,  the  medical  profession,  the  clergy, 
the  school  authorities,  the  various  component  societies  of  the  French 
Red  Cross  and  tlie  other  departmental  organizations,  it  cannot  be  too 
strongly  emphasized  that  to  them  belongs  the  greater  share  of  the  credit 
for  the  results  obtained.  It  may  be  added  that  their  intense  interest 
and  whole  hearted  cooperation  in  a  common  cause  may  well  serve  as  a 
model  of  teamplay  of  the  highest  and  most  successful  order. 

A  concrete  example  of  the  interest  and  initiative  of  the  authorities  in 
matters  relating  to  public  health  is  to  be  found  in  a  recent  report  on  de- 
population which  was  made  by  a  special  commission  appointed  by  the 
General  Council  of  the  Eure-et-Loir.  This  report  deals  with  practi- 
cally every  phase  and  aspect  of  the  problem  in  a  manner  which  displays 
not  only  an  extensive  knowledge  of  the  subject  but  also  a  thorough 
understanding  of  the  measures  necessary  to  improve  many  of  the  existing 
conditions. 

PLAN  OF  0RG.\N1ZATI0N 

It  was  the  aim  of  the  Commission  to  cooperate  with  the  French  in 
the  organization  of  the  following  activities: 

1.  A  system  of  dispensaries  for  the  examination  of  all  patients  and 
the  members  of  their  families;  these  dispensaries  also  to  sers-e  as  admitting 
centers  for  the  hospitals  and  sanatorium  and  as  a  social  welfare  center 
for  the  acti\-ities  of  the  visileuses  d'hygiene. 

t      2.  Local  hospitals,  or  separate  wards  in  existing  institutions  for  the 
care  of  patients  with  advanced  disease. 
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3.  A  departmental  or  regional  sanatorium  for  the  early  and  hopeful 
cases. 

4.  Diagnostic  laboratories. 

5.  Educational  measures. 

While  the  commune  is  the  most  fundamental  of  the  administrative 
divisions  of  France  and  is  at  the  same  time  a  territorial  division  and  a 
corporate  personality,  the  number  of  communes  in  the  Eure-et-Loir 
(426),  made  it  necessary  to  look  elsewhere  for  the  "unit  of  organization." 
It  was  therefore  decided  to  take  the  canton  which  is  an  electoral  and 
judicial  unit  within  the  department  and  of  which  there  are  24.  The 
soundness  of  this  policy  becomes  apparent  when  one  recalls  that  the 
executive  head  of  the  department,  the  prefet,  is  required  to  work  with  a 
general  council  elected  by  the  inhabitants  and  comprising  one  member 
chosen  from  each  canton  for  a  period  of  six  years  and  that  this  council 
apportions  the  direct  taxes  and  concerns  itself  with  various  administra- 
tive problems. 

It  should  also  be  added  that  the  4  chief  cities  of  the  4  arrondissements 
or  districts  (the  division  next  above  the  canton)  are  the  principal  cities 
of  their  respective  cantons. 

With  this  scheme  of  organization  as  a  basis  the  field  work  was  begun, 
the  general  program  of  the  Commission  being  presented  to  the  Eure-et- 
Loir  public  under  the  auspices  of  the  Educational  Division. 

THE   DISPENSARIES 

The  organization  of  the  medical  work  was  commenced  by  the  estab- 
lishment of  a  system  of  dispensaries. 

Dispensary  plans  and  equipment  were  first  standardized.  This  pre- 
liminary work  and  the  policy  of  organizing  the  dispensaries  in  connection 
with  existing  hospitals,  wherever  it  was  possible,  were  factors,  the  value 
of  which  cannot  be  too  strongly  emphasized. 

After  the  organization  of  the  central  dispensaries  in  the  4  chief  cities 
of  the  4  arrondissements  (Chartres,  Dreux,  Chateaudun  and  Nogent- 
le-Rotrou) ,  the  work  was  extended  to  the  chief  cities  of  the  various  can- 
tons until  the  dispensary  system  was  completed.  Twenty-four  dispen- 
saries (4  central  and  20  branch  dispensaries)  were  ultimately  organized, 
of  which  17  are  in  connection  with  existing  hospitals,  4  are  in  rented 
buildings,  2  are  in  city  halls  and  1  is  in  a  building  which  was  formerly  a 
private  school.     The  Texier-Gallas  Fondation,  previously  referred  to, 
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had  construrtid  7  hospitals  in  the  chief  cities  of  cantons  having  no  in- 
stitutional facilities  ant!  in  evcr>'onc  of  these  7  cities  the  dispensaries  were 
established  in  these  hospitals.  In  every  instance,  except  one,  the  dis- 
pensaries arc  rent-free. 

It  is  the  custom  in  France  to  have  at  intervals,  varying  from  1  to  4 
times  a  montli,  what  is  called  "market  day."  The  more  important  mar- 
ket days  arc  held  in  the  chief  cities  of  the  arrondissements  and  the  others 
in  the  chief  cities  of  the  cantons.  Large  crowds  from  the  small  communes 
and  hamlets  attend  and  the  dispensary  service  has  been  so  organized  that 
in  practically  every  instance  tlie  clinic  is  held  in  every  city  on  a  market 
day  and  the  inhabitants  of  the  smallest  rural  communities  are  thus  enabled 
to  receive  the  benefit  of  the  dispensary  with  an  expenditure  of  a  mini- 
mum of  time  and  with  practically  no  inconvenience. 

LABORATORIES 

A  well  equipped  laboratory  wliich  serves  the  entire  arrondlssement 
was  organized  in  connection  with  each  central  dispensary.  These  lab- 
oratories serve  the  dispensaries  primarily  but  their  facilities  are  also 
available  for  the  various  hospitals  and  for  all  physicians. 

X-RAY    SERVICE 

Services  of  radiology  which  existed  in  several  of  the  larger  municipal 
hospitals  were  utilized  for  the  dispensary' work.  In  one  instance  the  dona- 
tion of  a  complete  X-ray  installation  was  made  and  thus  both  the  hos- 
pital and  dispensary  patients  provided  for. 

MEDICAL  AND  NITRSING  STAFF 

On  account  of  the  large  number  of  the  French  physicians  mobilized 
during  the  war  it  was  extremely  difficult  for  those  left  at  home  to  meet  the 
needs  of  the  ci^•il  population  and  especially  was  this  true  in  tlie  smaller 
cities  and  communes  where  the  number  of  physicians  even  under  ordi- 
nary circumstances  was  very  limited.  However,  in  each  of  the  chief 
cities  of  the  4  arrondissements  a  French  physician  was  found  who  was 
willing  to  serve  as  the  chief  of  the  dispensary.  The  American  medical 
staff,  which  is  limited  to  two  for  each  arrondlssement,  works  in  the  clos- 
est cooperation  with  the  French  physicians  at  the  central  dispensaries 
where  consultations  are  held  twice  a  week  for  tuberculous  adults  and 
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once  a  week  for  tuberculous  children  and  the  children  of  tuberculous 
families.  The  importance  of  a  complete  phj'sical  examination  is  em- 
phasized. The  American  physicians  also  hold  cHnic  sessions  twice  a 
month  at  the  various  branch  dispensaries,  the  work  being  so  arranged 
that  the  medical  ser\-ice  of  all  the  branch  dispensaries  in  an  arrondisse- 
ment  is  under  the  supervision  of  the  staff  residing  in  the  chief  city.  As 
soon  as  the  French  physicians  have  been  demobilized  the  entire  dispen- 
sary medical  service  will  be  transferred  to  them  and,  in  case  any  should 
desire  special  instruction  in  tuberculosis,  arrangements  have  been  made 
whereby  they  may  receive  it. 

Under  the  direction  of  a  French  specialist  an  excellent  service  of  laryn- 
gology has  been  organized  in  connection  with  each  dispensary  and  every 
patient  receives  a  throat  as  well  as  a  chest  examination  at  the  time  of 
the  first  visit. 

Patients  examined  at  the  dispensary  who  can  afford  to  pay  a  private 
physician  must  do  so  and  none  of  the  staff  physicians  employed  on  a 
full  time  basis  by  the  Commission  are  permitted  to  engage  in  private 
practice.  The  most  cordial  relations  with  the  local  departmental  physi- 
cians have  existed  from  the  very  first  and  the  spirit  of  cooperation  which 
has  resulted  has  been  both  a  great  source  of  satisfaction  and  an  important 
element  of  success. 

Regular  monthly  meetings  of  the  medical  staff  are  held  at  Chartres 
and  a  circulating  Hbrary  with  a  large  number  of  medical  works  and  cur- 
rent journals  (both  French  and  English)  has  been  established. 

The  dispensary  and  home  nursing  service  in  the  Eure-et-Loir  is  car- 
ried on  entirely  with  French  personnel.  These  visileuses  d'hygiene  have 
received  a  special  training  in  schools  organized  by  the  French  through 
the  efforts  and  with  the  cooperation  of  the  Commission. 

The  social  service  is  organized  along  the  same  lines  as  the  medical 
service  from  the  standpoint  of  the  relation  of  a  central  staff  to  the  branch 
dispensaries. 

There  are  at  the  present  time  14  visileuses  d'hygiene  in  the  department 
and  there  is  an  automobile  attached  to  each  central  dispensary  for  the 
use  of  the  medical  and  nursing  staff. 

The  medical  work  will  ultimately  be  done  by  the  local  physicians  in 
the  cities  and  towns  where  the  various  dispensaries  have  been  estab- 
lished and  in  a  corresponding  manner  there  will  be  a  decentralization 
of  the  nursing  work.  However,  it  is  highly  probable  that  the  nursing 
and  social  service  for  two  or  possibly  more  of  the  smaller  communities 
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should  he  (lone  by  one  visilcuse  d'hy^iene  and  that  such  an  arrangement 
will  l)cst  serve  the  local  needs  both  from  a  professional  and  an  economic 
standpoint. 

RELIEF 

From  the  time  that  the  dispensaries  were  opened  until  the  beginning 
of  the  present  year,  funds  for  relief  purposes  were  appropriated  by  the 
Tuberculosis  Bureau  of  the  American  Red  Cross. 

This  financial  responsibility,  however,  has  now  been  assumed  by  local 
committees  upon  which  are  represented  the  departmental  and  municipal 
authorities  and  all  of  the  various  organizations  previously  engaged  in 
war  activities  in  addition  to  prominent  persons  who  are  partisans  of  the 
policy  of  private  initiative. 

A  central  relief  committee  has  been  organized  in  each  of  the  chief 
cities  of  the  4  arrondissements  and  these  committees  in  addition  to  their 
local  obligations  are  also  responsible  for  the  raising  of  funds  for  relief 
purposes  in  these  cities  and  towns  where  branch  dispensaries  have  been 
established.  On  each  of  these  central  committees  there  is  a  representa- 
tive from  the  chief  city  of  every  canton  in  the  arrondissement  who  is  in 
charge  of  the  organization  of  a  local  relief  committee  in  the  community 
where  he  resides.     This  representative  in  most  instances  is  the  mayor. 

In  addition  to  subventions  from  the  department  and  the  municipality 
money  is  secured  by  donations  and  through  "tag-days,"  entertainments, 
etc. 

The  greatest  interest  is  manifested  in  this  part  of  the  work,  which  is 
being  carried  on  in  a  most  successful  manner  and  in  which  all  of  the  people 
in  the  department  are  heartily  cooperating  regardless  of  reh'gious,  politi- 
cal or  class  distinctions. 

INSTITUTIONS 

As  a  result  of  the  very  close  cooperation  between  the  departmental 
and  the  municipal  authorities,  the  local  hospital  boards,  the  Tuberculosis 
Bureau  of  the  American  Red  Cross  and  the  Commission  and  by  means 
of  appropriations  by  the  French  and  the  American  Red  Cross  an  institu- 
tional program  consisting  of  5  local  tuberculosis  hospitals,  a  day-camp 
and  a  departmental  sanatorium  is  in  course  of  realization. 

In  every  instance  the  beds  for  patients  with  advanced  disease  have 
been  established  in  connection  with  an  existing  hospital  which  has  as- 
sumed all  of  the  administrative  responsibilities;  in  other  words,  instead 
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of  creating  separate  institutions  for  the  care  of  such  patients  a  tuberculo- 
sis service  has  been  added  to  the  local  hospitals.  The  advantages  of 
such  a  plan  of  organization  from  every  point  of  view  are  too  obvious  to 
require  amplification. 

At  Chartres,  24  beds  are  available  at  the  Hospice  St.  Brice  and  from  45 
to  50  more  at  Haut  Saint- Jean  will  soon  be  ready.  This  latter  institu- 
tion is  being  remodelled  and  adapted  for  the  care  of  tuberculous  patients 
and  will  be  maintained  under  the  direction  of  the  Chartres  General 
Hospital. 

At  Dreux  a  separate  pa viHon  with  accommodations  for  36  patients,  situ- 
ated on  the  grounds  of  the  Dreux  General  Hospital  has  been  provided  ^ 
with  cure  galleries,  and  has  been  in  operation  since  July  4,  1918. 

A  pavilion  with  20  beds  is  in  course  of  construction  at  Chateaudun 
which  will  constitute  the  tuberculosis  service  of  the  Chateaudun  Hospital 
and  25  beds  are  being  provided  in  a  separate  pavilion  on  the  grounds  of 
the  hospital  at  Nogent-le-Rotrou. 

Hospital  beds  have  thus  been  provided  in  the  chief  city  of  each  of  the 
4  arrondissements  and  patients  requiring  hospitalization  can  be  taken 
care  of  in  the  arrondissement  in  which  they  reside. 

In  addition  to  the  beds  described  above,  numbering  more  than  150,  the 
central  administrative  Board  of  the  Texier-Gallas  Fondation  has  offered 
one  or  two  beds  in  each  of  its  seven  hospitals  for  patients  whom  it  may 
be  desirable  to  keep  under  observation  for  purposes  of  diagnosis,  etc. 

A  day-camp  with  accommodations  for  approximately  25  patients  has 
been  built  on  the  dispensary  groimds  at  Chateaudun  and  is  operated 
in  conjunction  with  the  dispensary  service,  the  local  dispensary  com- 
mittee providing  the  funds  for  its  maintenance. 

A  departmental  sanatorium  with  an  initial  capacity  of  100  beds  has 
been  voted  by  the  general  coxmcil  and  the  money  for  its  construction  is 
already  in  hand.  Appropriations  from  the  State  (300,000  francs),  the 
department  (300,000  francs),  and  the  American  Red  Cross  (300,000 
francs),  have  made  this  institution  possible  and  its  facilities  will  be  avail- 
able for  patients  in  the  early  stage  of  the  disease  residing  anywhere  in 
the  department. 

EDUCATIONAL   MEASURES 

No  campaign  against  tuberculosis  can  secure  the  best  and  most  satis- 
factory results  unless  a  presentation  of  the  fundamental  facts  of  correct 
and  healthful  living  are  made  a  prominent  part  of  it.     Unfortunately, 
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these  facts  are  known  by  a  limited  number  of  persons  and  it  is  essential 
that  the  scientific  knowledge  of  the  few  be  made  available  for  all. 

The  fundamental  on  which  public  health  etlucation  is  based  is  the  love 
of  life  and  the  desire  to  prolong  it  that  is  inherent  in  each  individual  and 
the  interest  of  the  people  is  secured  by  explaining  to  them  how  disease 
may  be  avoided  and  life  prolonged. 

The  formula  must  be  plain,  the  rules  simple  and  the  expense  not  out 
of  proportion  to  the  results  obtainable. 

The  various  methods  employed  in  the  educational  work  in  the  Eure-et- 
Loir  include  newspaper  articles,  exhibits,  posters,  brochures  and  public 
meetings. 

This  feature  of  the  departmental  organization  is  now  being  developed 
intensively.  Modern  Health  Crusaders  are  being  organized  in  the 
schools  and  the  educational  division  is  cooperating  with  the  local  authori- 
ties and  the  various  relief  committees  in  many  ways.  For  e.xample, 
ten  thousand  copies  of  the  report  of  the  special  commission  of  the  General 
Council  dealing  with  various  phases  of  the  health  problem  are  at  present 
being  printed  at  the  expense  of  the  Rockefeller  Commission  for  distribu- 
tion throughout  France. 

COSTS 

A  conservative  estimate  of  the  value  of  the  real  estate  and  buildings 
placed  at  the  disposition  of  the  Commission  for  the  24  dispensaries  is 
$50,000.  The  expense  of  new  construction,  adaptation  of  existing  build- 
ings and  installation  for  dispensary  purposes  has  amounted  to  855,000. 
Real  estate  and  buildings  to  the  value  of  891,000  have  been  given  over 
for  hospital  purposes  and  the  cost  of  new  construction,  remodelling  of 
existing  buildings  and  installation  will  amount  to  8120,000,  exclusive 
of  the  departmental  sanatorium,  the  buildings  and  site  of  which  will 
represent  an  expenditure  of  approximately  8250,000. 

The  sum  of  approximately  8566,000  may  therefore  be  said  to  represent 
the  capital  expenditure  for  the  dispensaries,  hospitals,  day-camp  and 
sanatorium  and  constitutes  the  combined  contributions  of  the  various  de- 
partmental organizations,  the  American  Red  Cross  and  the  Commission. 
Of  the  above  mentioned  sum,  slightly  less  than  13  per  cent  was  contrib- 
uted by  the  Rockefeller  Commission. 

Based  on  a  population  of  275,000  the  total  capital  expenditure  amounts 
to  slightly  more  than  S2.00  per  inhabitant.    The  work,  however,  was 
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undertaken  at  a  time  when  both  labor  and  material  were  not  only  expen- 
sive but  also  very  difficult  to  obtain  at  any  price.  Furthermore  the  most 
expensive  type  of  construction  for  the  sanatorium  (about  $2000  per  bed) 
was  voted  by  the  General  Council  and  this  amount  represents  nearly 
one-half  of  the  total  capital  expenditure  for  all  purposes.  In  this  connec- 
tion it  should  be  added  that  the  type  of  construction  in  France  is  generally 
more  substantial  and  expensive  than  we  use  in  the  United  States. 

MAINTENANCE 

The  annual  expense  for  maintenance  of  the  157  hospital  beds  (based 
on  war  prices)  will  amount  to  approximately  $50,000  or  about  18  cents 
per  year  per  inhabitant.  The  annual  maintenance  for  the  100  sanator- 
ium beds  (also  based  on  war  prices),  will  approximate  $52,000  or  about 
19  cents  per  year  per  inhabitant. 

With  regard  to  the  dispensary  system,  its  organization  under  war 
conditions  necessitated  a  great  deal  of  expense  for  automobile  transporta- 
tion, American  medical  personnel,  departmental  business,  office,  etc., 
that  is  now  being  rapidly  eliminated  and  the  annual  operating  expenses 
for  the  4  central  and  20  branch  dispensaries,  exclusive  of  physicians 
salaries,  will  not  exceed  $40,000. 

All  items  such  as  rent,  heat,  light,  repairs  and  renewals,  printing  and 
stationery,  office  and  general  expenses,  drugs  and  medical  supplies, 
X-ray  service  (fluoroscopy  only),  laboratory,  etc.,  have  been  included. 
This  estimate  is  based  upon  the  actual  maintenance  figures  for  the  past 
year  and  provides  for  a  nursing  staff  of  4  supervisors  at  500  francs  per 
month  and  14  visiteuses  d' hygiene  at  300  francs  per  month  in  addition 
to  the  requisite  technical  personnel  for  the  departmental  laboratory. 

The  maintenance  of  the  dispensary  feature  of  the  Commission's  pro- 
gram will  therefore  amount  to  approximately  14^  cents  per  year,  per 
inhabitant. 

It  should  be  stated  that  funds  for  relief  purposes  have  not  been  in- 
cluded in  these  calculations  as  relief  accounts  cannot  be  properly  charged 
against  dispensary  maintenance. 

GENERAL  REMARKS 

The  plans  for  the  departmental  organization  were  worked  out  in  ad- 
vance in  considerable  detail  particularly  from  the  standpoint  of  assuring 
its  establishment  upon  a  basis  that  would  be  economically  sound,  the 
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consideration  of  all  public  problems  from  this  point  of  view  being  funda- 
mental. 

It  had  been  considered  originally  that  a  rather  elaborate  system  of 
ambulant  dispensaries  would  be  required  as  an  important  feature  of  the 
departmental  organization,  but  careful  study  of  the  proportion  of  the 
population  to  be  reached  in  this  manner,  the  tuberculosis  mortality  rate 
of  this  group  and  the  expense  involved  showed  conclusively  that  at  least 
under  existing  conditions  and  for  the  present  the  cost  of  operation  would 
be  out  of  all  proportion  to  the  value  of  the  results  that  might  be  obtained. 

The  generally  accepted  principle  of  centralization  of  control  and  de- 
centralization of  operation  was  adhered  to  with  most  satisfactory  results. 
Upon  this  and  upon  the  standardization  of  dispensary  plans,  equipment, 
records,  method  and  procedure,  etc.,  was  placed  the  greatest  emphasis 
from  the  standpoint  of  their  fundamental  value  and  importance. 

In  at  least  one  rural  department  of  France  the  role  of  the  dispensary 
as  the  centre  of  the  tuberculosis  activities  has  been  demonstrated  to  be 
economically  feasible  and  the  proportion  of  the  population  not  reached 
by  the  present  dispensary  system  does  not  exceed  15  per  cent  of  the  to:al. 

In  considering  the  application  and  extension  of  the  Eure-et-Loir  or- 
ganization to  the  other  departments  of  France,  the  "unit  of  organization" 
for  dispensaries  should  be  the  arrondissement  rather  than  the  canton 
until  such  time  as  the  country-  is  pro\-ided  with  an  adequate  dispensary' 
system  every-where.  From  the  standpoint  of  a  theoretical  program  for 
the  control  of  tuberculosis  it  is  an  easy  matter  to  arrive  at  a  compara- 
tively accurate  estimate  of  the  number  of  hospital,  sanatorium  and  pre- 
ventorium beds  required;  but  the  number  of  dispensaries  needed  cannot 
be  arrived  at  with  the  same  degree  of  facility  or  accuracy  nor  by  the 
same  methods,  at  least  as  far  as  rural  departments  are  concerned.  No 
"rule  of  thumb,"  based  on  population  and  mortality  statistics,  can  be 
applied  here  and  the  number  of  dispensaries  required  can  only  be  deter- 
mined after  careful  study  and  consideration  of  such  additional  factors 
as  density  of  population,  transportation  fadlities,  etc. 

The  experience  of  the  Commission  in  the  Eure-et-Loir  has  demonstrated 
the  necessity  of  having  the  medical  statT  on  a  permanent  basis,  as  a  service 
of  rotation  is  most  unsatisfactory  both  from  the  standpoint  of  dispensary 
operation  and  also  of  administration.  The  success  and  usefulness  of 
any  dispensary  depends  almost  entirely  upon  the  quality  of  the  ser\'ice 
which  it  provides;  and  this  applies  to  both  the  medical  and  the  nursing 
personnel.  The  nurses  have  been  given  a  uniform  course  of  instruction 
embracing  both  tuberculosis  and  infant  welfare  and  the  special  instruc- 
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tion  given  the  local  department  physicians  is  to  be  made  available  for 
the  doctors  in  the  provinces.  In  this  connection,  it  should  be  made  clear 
that  this  instruction  relates  primarily  to  dispensary  method  and  pro- 
cedure rather  than  to  the  clinical  and  scientific  aspects  of  the  tuberculo- 
sis problem.  The  ultimate  use  of  the  dispensaries  for  general  medical 
climes  is  a  development  which  is  highly  desirable. 

From  the  standpoint  of  the  physicians  in  the  provinces  there  is  reason 
to  believe  that  their  connection  with  the  dispensary  service  on  a  non- 
salaried  basis  would  be  amply  compensated  by  the  increased  revenue 
from  patients  able  to  pay  for  their  professional  services  who  would  con- 
sult them  because  of  their  dispensary  affiliation.  Nevertheless  it  must  be 
admitted  that  from  the  standpoint  of  administrative  control  there  is 
much  to  be  said  in  favor  of  paying  the  physicians  at  least  a  small  fee 
for  their  dispensary  work. 

The  fact  that  laundry  facilities  were  not  established  as  an  integral 
part  of  the  Eure-et-Loir  dispensaries  has  been  commented  upon  by  some 
of  our  French  confreres,  who  feel  that  the  actual  danger  from  the  pa- 
tients' linen  is  such  as  to  warrant  the  expense  of  laundry  installations. 
The  Commission  does  not  share  this  point  of  view.  However,  for  entirely 
difi'erent  reasons  such  as  the  promotion  of  cleanHness  and  economy  in 
lavmdry  bills  (which  are  frequently  an  important  item  in  the  budget  of 
relief  committees),  the  installation  of  laundry  facihties  and  also  shower 
baths  in  certain  of  the  larger  dispensaries  might  be  considered. 

The  arrangement  of  having  a  separate  day  for  the  children's  consulta- 
tions is  a  detail  deserving  of  special  mention  and  the  use  of  stereoscopic 
plates  for  all  chest  pictures  is  an  innovation  which  has  been  very  cordially 
received  by  our  French  colleagues. 

With  reference  to  the  dispensary  laboratories  it  is  the  plan  of  the  Com- 
mission to  give  them  over  to  the  hospitals  in  which  they  are  located  and 
to  cooperate  with  the  General  Council  in  the  establishment  of  a  central 
laboratory  at  Chartres,  which  will  serve  the  entire  department. 

An  important  result  of  the  work  in  the  Eure-et-Loir  and  elsewhere  has 
been  the  demonstration  of  the  great  value  of  American  methods  of  pub- 
licity appUed  to  French  conditions.  The  demonstration  organization  is 
also  serving  to  make  known  in  France  American  dispensary  methods  and 
procedure  and  is  thus  contributing  in  a  small  way  toward  a  closer  medical 
rapprochement  between  the  two  nations.  Most  important,  however, 
from  every  point  of  view,  has  been  the  demonstration  on  the  part  of  the 
French  in  the  Eure-et-Loir  and  also  in  the  other  departments  of  France 
of  a  keen  desire  and  an  extraordinary  ability  to  do  things  for  themselves. 
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TABLE  1 
Total  number  of  admissions,  October,  1917,  to  December,  191S 


UEN 

WOMEN 

CHILDREN 
UNDER 
SIXTEEN 

TOTAL 

u 

e 
1 

469 
249 
100 

a 

ki 

<u 

15.8 
18.7 
17.7 

E 

3 

z 

a 

s 

J 

B 

3 

z 

a 

s 

ADMISSIONS 

"Pont-de-Flandre"  (opened  October,  1917) 

1390 
791 

318 

2499 

272 

215 

268 

79 

21 

855 

3354 

46.7 
59.5 
56.2 

51.3 

37.6 

42.4 
37.2 
44.4 
38.1 

39.1 

47.6 

1115 
289 

148 

1552 

304 

166 

310 

65 

20 

865 

2417 

37.5 
21.8 
26.1 

2974 

1329 

"Combat"  (opened  July,  1918) 

566 

Total  admissions  in  Paris 

818 

148 

126 

142 

34 

14 

465 

1232 

16.8 

20.4 
24.9 
19.7 
19.1 

25.5 

21.3 
18.2 

31.9 

42.0 
32.7 
43.1 
36.5 
36.4 

39.6 

34.2 

4869 

Chartres  (opened  January,  191S)           

724 

Chateaudun  (opened  Alarch,  1918) 

507 

Dreux  (opened  January,  1918) 

720 

St.  Remy  (opened  May,  1918)      

178 

Nogent-le-Rotrou  (opened  November,  1918)ttt 

55 

2184 

Total  number  of  admissions 

7053 

TABLE  2 
Number  of  tuberculous  among  patients  admitted  to  clinics 


MEN 

WOMEN 
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SIXTEEN 

TOTAL 

DISPENSARIES 
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818 
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34 

14 
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1282 

h 

249 
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71 
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79 
68 
69 
22 
4 
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3    M 

Zo 

a  3 

51 

53.1 

51.4 
71.0 

54.8 

53.4 
54.0 
48.6 
64.7 
28.6 

52.1 
53.8 

i 

—  C 
cd  o 

eS'" 

1390 
791 
318 

2499 

272 

215 
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21 

855 
3354 

3  <n 

■A 

559 
265 
143 

967 

107 

81 

94 

28 

6 

316 
1283 

40.2 
33.5 
45.0 

38.8 

39  3 

37.7 
35.1 
35.4 
28.7 

37.0 
38.2 

i 

a 
"a  a 

H" 

1115 
289 
148 

1552 

304 

166 

310 

65 

20 

865 
2417 

33 
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73 

12 
29 

114 

50 
26 
30 

7 
2 

115 
229 

—  3 
*j  * 
P  3 

u 

6.5 

4.2 

19.6 

7.3 

16.4 
15.7 
9.7 
10.8 
10.0 

13  3 
9.4 

2974 

1329 

566 

4869 

724 
507 
720 
178 
55 

2184 
7053 

3   tfl 

"1 

3 

°  S 

t 

881 
405 
243 

1529 

236 
175 
193 

57 
12 

673 
2202 

3  g 

0*3 

"Pont-de-Flandre". . . 

?9  6 

"Amerique  " 

30  ,S 

"Combat" 

4?  Q 

Total  in  Paris 

31  4 

Chartres 

3?  6 

U  S 

Dreux 

?6  8 

3?  0 

'1  S 

Total  in  Eure-et-Loir .  .  .  . 

30.8 

Total  tuberculous  among 
patients  admitted 

31.1 

TABLE  3 
CUusiJUalion  of  the  total  number  found  tuberculous;  men,  women  and  children 


DumcaAuxi 


"Pont-de-Flandre". 

"Amcrique 

"Combat" 


Total  in  Paris . 


Chartres 

Chateaudun 

Dreux 

St.  Remy 

Nogent-le-Rotrou . 


Total  in  Eure-et-Loir. 


Total. 


MKM 

woiaw 

CHILDUM    UNDU 

•inrm 

Number 

Per  cent 

Number 

Per  cent 

Number 

Percent 

249 

28  3 

559 

63  4 

73 

8.3 

128 

31  6 

265 

65.4 

12 

3.0 

71 

29.3 

143 

58.8 

29 

11.9 

44« 

29.3 

967 

63  2 

114 

7.5 

79 

33  5 

107 

45.3 

50 

21.2 

68 

38.9 

81 

46  3 

26 

14  8 

69 

35.8 

94 

48  7 

30 

15.5 

22 

38  6 

28 

49.1 

7 

12.3 

4 

33.3 

6 

50  0 

2 

16.7 

242 

36.0 

316 

46.0 

115 

17.0 

690 

31.3 

1283 

58.3 

229 

10.4 

881 
405 
243 
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175 
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57 
12 
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TABLE  4 
Diagnosis  and  stage  of  the  disease  on  admission 


wansin 

HOOERATELY 
ADVANCED 

rAS  AOVANCZD 

OTHU 

rORKS 

OF 
TCBEK- 
CCLOSIS 

.sa. 

Open 
lesion 

Close 
lesion 

Open 
lesion 

Close 
lesion 

Open 
lesion 

Close 
lesion 

TOTAI 
CUA 
TDB 
LOD 

"  Pont-de-Flandre"         

25 
44 
15 

292 
74 
35 

50 
37 
22 

120 
17 
22 

36 
17 
13 

48 

9 

12 

36 
2 
4 

607 

200 

"Combat"    

123 

Total  for  Paris 

84 
9.1% 

401 

43.1% 

109 

11.7% 

159 
17.1% 

66 

7.1% 

69 

7.4% 

42 

4.5% 

930 

100% 

485  or  52.2% 

268  or  28.8% 

135  or  14.5% 

Chartres 

1 
3 
16 
5 
0 

11 
IS 

27 
5 
0 

11 

11 

IS 

1 

0 

19 

4 

13 

5 
1 

9 
6 
10 
0 
0 

12 
9 

10 
3 
0 

9 
3 

7 

1 
0 

72 

51 

98 

St.  Remy-sur-Avre 

Noffent-le-Rotrou 

20 
1 

Total  for  Eure-et-Loir 

25 
10.3% 

58 
24.0% 

38 
15.7% 

42 
17.4% 

25 
10.3% 

34 
13.6% 

20 

8.7% 

242 
100% 

83  or  34.0% 

80  or  33.0% 

59  or  24.3% 

109 
9.3% 

459 

39.2% 

147 

12.5% 

201 
17.1% 

91 

7.8% 

103 

8.8% 

568  or  48. 5% 

348  or  29.7% 

194  or  16.5% 

62  or 

5.3% 

1172 
100% 

363 
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TABLE  5 
Total  clinic  sessions  held  and  average  attendance  at  clinic  sessions 


CUNIC 

SESSIONS 

HELD 

ATTENDANCE  AT  SESSIONS 

DISPEKSARIES 

Men 

Women 

Children 
under  sixteen 

TOTAL 

< 

1 

< 

1 
> 

< 

•i  it 

< 

1 
< 

u  a 
< 

1 

"  Pont-de-Flandre" 

299 

159 

98 

1,840 

1,146 

743 

6 

7 
8 

5,330 
3,401 
2,307 

18 
21 
24 

3,444 

1,080 

636 

12 

7 
6 

10,614 
5,627 
3,686 

36 

"Amerique  " 

35 

"Combat"  

38 

556 

3,729 

7 

11,038 

20 

5,160 

9 

19  927 

36 

114 

110 

135 

32 

9 

430 
489 
466 
132 
27 

4 
4 
3 
5 
3 

843 
711 
752 
260 
31 

7 
7 
6 
S 
4 

767 
415 
872 
204 
21 

7 
4 
6 
6 

2 

2,040 

1,609 

2,090 

596 

79 

18 

15 

15 

St.  Remy 

19 

Nogent-le-Rotrou         ....        ... 

9 

Total  in  Eure-et-Loir 

400 

1,544 

4 

2,591 

6 

2,279 

6 

6,414 

16 

Total  sessions  and   average 

900 

5,273 

6 

13,629 

15 

7,439 

8 

26,341 

?9 

TABLE  6 

Result  of  treatment  taken  on  1172  tuberculous  patients  discharged  from  clinics   {October,  1917 , 

to  December  31,  191S) 


PULMONARY 
TDBERCTLOSIS 

a 

H 
O 

h 

TOTAL  FOR 
PARIS 

PULMONARY 
TUBERCULOSIS 

S 

is 

H 

5 

0 

13 

1 
0 
0 

1 

0 
20 

TOTAL  FOE 

EURE-ET- 

Lom 

GRAND 
TOTAL 

C 

*E 

•c 

c 

II 

T3 

C 

■5 

J3 

1 

1 

u 

PL. 

7.2 
19.9 
62.2 
10  3 

0.1 
0.3 

100 

C 

'i 

5 

9 

40 

25 
0 
3 

1 
0 

83 

ll 

23 
17 
34 
6 
0 
0 
0 
0 

80 

1 

d 

g 

■s 

k. 

b, 

24 
10 

24 
0 
0 
1 
0 
0 

59 

E 
1 

57 

36 

111 

32 

0 

4 

2 

0 

242 

c 

g 

b 
a< 

23.6 
14.9 

45.8 
13.2 

1.7 
0.8 

100 

1 

z 

124 

221 

689 

128 

0 

5 

5 

0 

1172 

a 

s 

CLi 

Died 

14 

71 

64 

0 
1 
2 
0 

25 

74 

145 

23 

0 

0 

1 
0 

26 
35 
69 
5 
0 
0 
0 
0 

2 
5 

31 
4 

■  0 
0 
0 
0 

42 

67 

185 
578 
96 
0 
1 
3 
0 

930 

10  6 

18  8 

Stationary     

58  9 

Improved      

10  9 

Apparently  arrested .  .  . 

Definite  arrest 

Apparently  cured 

0.4 
0.4 

Total 

485 

268 

135 

100 
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TABLE  9 
I-englh  of  allendatue  at  dispensaries  of  discharged  cases 


DBPIMSAKIES 


"Pont-dc-Fl.indre" 

"Amcrique" 

"Combat" 

Total  for  Paris 

Charlres 

Chateaudun 

Dreux 

St.  Remy-sur-A\Te 

Nogent-le-Rotrou 

Total  for  Eure-et-Loir 

General  total 


PATII.VTS 

WHO 
ATTENDED 

OMCX 


mou  TWO 

DAYS 
TO  29  DAYS 


932 
353 
116 


43.8 
38.9 
33.8 


1401 


41.5 


121 
90 
94 

27 
2 


334 


1735 


33.2 
45.0 
20.7 
31.4 
100 


30.2 


38.7 


525 
312 
108 


24.7 
34.4 
31.5 


945 


98 
65 
99 
13 
0 


275 
1220 


28.0 


26.9 
32.5 
21.8 
15.1 


24.9 


27.0 


nou  ON-E 
UONTH 

TO  TUREE 
HONTHS 


419 

162 
78 


659 


84 

35 

125 

25 

0 


269 


928 


19.7 
17.9 
22.7 


19.5 


23.1 
17.5 
27.5 
29.1 


24.3 


20.8 


rsou 

THXXE 

HOHTHSTO 

SIX 

UONTHS 


raou  SIX 

UONTUS  TO 
ONE 
YKAK 


188 
65 
25 


278 


45 

10 

110 

19 

0 


184 


462 


8.8 
7.2 
7.3 


8.2 


12.4 

5.0 

24.2 

22.1 


16.6 


10.4 


64 

15 
16 

95 

16 
0 

26 
2 
0 

44 

139 


3.0 
1.6 
4.7 

2.8 

4.4 

5.8 
2.3 


4.0 


3.1 


2128 
907 
343 

3378 

364 

200 

454 

86 

2 

1106 
4484 
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REPORT  ON  THE  TUBERCULOSIS  SITUATION  IN 

GERMANY' 

EARL  H.  BRUNS 
Colond,  Medical  Corps,  U.S.A. 

An  investigation  of  the  tuberculosis  situation  in  Germany,  particularly 
in  the  area  occupied  by  the  American  Army,  was  undertaken  for  two 
principal  reasons:  first  and  most  important,  to  determine  its  bearing 
on  the  German  food  shortage,  and  second,  to  study  its  relation  to  the 
health  conditions  of  our  troops.  If  tuberculosis  was  increasing  in  the 
degree  claimed  we  would  naturally  seek  as  causes  increased  opportunities 
for  infection  and  factors  lowering  the  health  and  nutritional  standard 
of  the  people.  As  this  disease  is  influenced  greatly  in  its  clinical  develop- 
ment and  course  by  nourishment,  an  increase  in  its  morbidity  and  mor- 
tality would  have  a  direct  bearing  on  the  question  of  the  humane  neces- 
sity of  feeding  the  German  population.  As  suggested  in  the  final  report 
(1)  of  the  Senior  Consultant  in  Tuberculosis  for  the  A.  E.  F.,  that  possibly 
some  of  our  soldiers  dying  of  tuberculosis  had  been  infected  in  France, 
a  wide  prevalence  of  tuberculosis  in  the  area  occupied  by  our  troops 
in  Germany  might  necessitate  special  measures  to  prevent  such  infection. 
However,  upon  careful  analysis  of  the  incidence  of  tuberculosis  in  the 
A.  E.  F.,  it  is  not  believed  that  there  are  sufficient  grounds  to  base  such 
a  conclusion.  With  perhaps  rare  exceptions,  soldiers  dying  of  tuber- 
culosis showed  old  lesions,  and  they  succumbed  to  a  disease  which  they 
brought  with  them  when  they  arrived  in  Europe. 

THE   TUBERCULOSIS   SITUATION   EST   GERMANY   BEFORE   THE   WAR 

As  compared  with  other  countries  (2)  Germany  had  a  low  death  rate 
from  tuberculosis  before  the  war  (charts  1  and  2).  Whether  this  was 
due  to  the  better  housing  and  living  conditions  of  the  poor,  to  a  more 
perfect  immunity  possessed  by  the  German  nationahty  against  this 
disease  or  to  their  method  of  combating  it,  is  difficult  to  say.     It  is, 

'  From  the  office  of  the  Civil  Governor,  American  Area,  Department  of  Sanitation  and 
Public  Health,  Trier,  Germany,  May  20,  1919. 
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however,  true  that  for  a  number  of  years  they  had  been  carrying  on  an 
active  campaign  agiiinst  tuberculosis,  probably  more  so  than  any  other 
country,  and  those  interested  in  this  pointed  with  great  pride  to  the 
yearly  reduced  mortality  rate  and  cited  this  reduction  as  a  proof  of  the 
efTicacy  of  their  work.  It  is  to  be  assumed  that  a  nation  which  had 
discovered  the  cause  of  the  disease,  which  had  proved  its  infectiousness 
and  had  made  many  valuable  investigations  concerning  its  etiology, 
would  naturally  take  an  added  interest  in  its  prevention. 

In  Germany,  as  in  all  other  countries,  tuberculosis  had  been  recognized 
as  the  most  widespread  and  deadly  of  diseases.  During  peace  times 
the  yearly  death  rate  for  tuberculosis  in  Germany  was  in  round  numbers 

100.000  and  it  has  been  stated  that  about  a  third  of  the  people  between 
the  ages  of  sixteen  and  sixty  died  of  this  disease.  The  great  necessity 
of  combating  tuberculosis  having  become  recognized  and  the  preventive 
measures  made  clear  by  the  discovery  of  the  tubercle  bacillus,  it  only 
required  the  excellent  machinerj'^  of  the  German  public  health  system 
to  make  the  antituberculosis  campaign  successful.  Thus  in  Prussia 
before  the  war  the  tuberculosis  mortality  rate  had  gradually  fallen  from 

207.1  per  100,000  in  1899  to  136.5  per  100,000  in  1913  (chart  3)  (3). 

THE   TUBERCULOSIS   SITUATION  EST   GERMANY  DURING  THE   WAR 

In  undertaking  the  study  of  the  tuberculosis  situation  in  Germany 
during  the  war  we  would  expect  to  find  that  this  disease  had  increased. 
Even  without  our  investigation  we  could  assume  this  to  be  a  fact,  for 
the  severe  strain  which  such  a  prolonged  struggle  places  on  the  Uves  of 
a  people  will  always  lead  to  an  increase  in  tuberculosis.  Available 
reports  from  other  countries  involved  in  the  war  from  the  verj'  beginning 
show  an  augmented  mortality  rate.  In  England  compared  with  1913 
there  was  an  increase  of  1582  deaths  in  1914,  of  4521  in  1915,  of  4490 
in  1916  and  of  6058  in  1917  resulting  from  tuberculosis  (4). 

In  Germany  tuberculosis  is  not  a  reportable  disease  and,  as  it  is 
difficult  to  estimate  the  number  of  li\-ing  cases,  for  most  of  our  statistics 
we  must  consult  mortality  reports.  It  has  been  authoritatively  stated 
that  the  tuberculosis  mortaHty  rate  in  Germany  is  back  to  where  it 
was  twenty  years  ago.  In  1899  the  death  rate  per  100,000  for  tuber- 
culosis in  Prussia  was  207.1.  By  1913  it  had  been  reduced  to  136.5, 
and  now  at  the  end  of  1918  we  find  it  has  increased  again  to  240.4  (chart 
3).  While  the  increase  was  noted  at  the  end  of  the  first  year  of  the 
war,  it  was  more  marked  during  the  last  two  years. 
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Tuberculosis  death  rale  per  100,000  inhabitants  Prussia 

1899 207.1  1904 192.1  1909 155.9  1914 138.7 

1900 211.3  1905 191.3  1910 152.9  1915 144.5 

1901 195.4  1906 172.6  1911 151.2  1916 163.8 

1902 190.4  1907 171.6  1912 145.8  1917 215.5 

1903 197.0  1908 164.6  1913 136.5  1918 240.4 

The  marked  increase  during  the  last  two  years  is  also  noticeable  when 
we  come  to  consider  the  provinces,  districts,  cities  and  towns  of  Prussia 
separately.  Dr.  Hamel,  Medizinal  Referent  of  the  Imperial  Ministry 
of  the  Interior,  reported  (5)  at  a  special  session  of  Medical  Societies  in 
Berlin  on  December  18,  1918,  that  throughout  Prussia  in  the  cities  of 
over  15,000  inhabitants  there  died  of  tuberculosis  in  1913  40,144,  while 
in  the  first  half  year  of  1918  41,800  died  in  these  cities  from  the  same 
cause.  Many  striking  figures  may  be  cited.  For  instance,  at  the  same 
meeting  it  was  stated  by  other  authorities  that  in  Stettin  deaths  from 
tuberculosis  for  the  ages  of  from  one  to  fifteen  have  increased  from  0.35 
per  cent  in  1910  to  0.94  per  cent  in  1918.  In  Hamburg  in  the  year 
1917,  48.5  per  cent  and  in  1918  53  per  cent  more  people  died  from  tuber- 
culosis than  in  the  preceding  years  of  the  war  or  during  the  peace  years 
from  1909  to  1913.  In  the  country  district  of  Bonn,  for  all  ages  the  death 
rate  increased  from  98  in  1912  to  190  in  1918.  In  the  city  of  Cologne 
the  deaths  from  all  forms  of  tuberculosis  have  increased  from  916  in 
1913  to  2184  in  1918  and  during  the  first  four  months  in  1919,  951  deaths 
had  already  occurred  (chart  4).  In  the  region  {Regierungsbezirk)  of  Trier, 
the  increase  has  been  from  149.1  per  100,000  in  1913  to  267.5  per  100,000 
in  1918  (chart  9)  and  in  that  of  Coblenz,  159  in  1913  to  200.2  in 
1918  (chart  9).  This  increase  is  a  common  observation  of  all  physicians. 
They  see  more  cases  in  their  practice  whether  they  be  clinicians,  surgeons 
or  pediatricians.  More  cases  are  being  admitted  to  the  hospitals;  the 
tuberculosis  sanatoria  are  filled;  and  the  tuberculosis  dispensaries  have 
many  more  patients  under  supervision.  The  association  in  Breslau  for 
the  care  of  indigent  comsumptives  reports  the  following  consultations 
given  in  their  "Office  for  Information  and  Treatment:" 

1913-1914 8,692  patients  with  2906  cases 

1917-1918 20  669  patients  with  4277  cases 

The  number  of  patients  had  therefore  doubled  and  the  number  of 
new  cases  had  increased  almost  50  per  cent.  At  the  tuberculosis  dis- 
pensary in  Cologne,  the  number  of  tuberculous  famihes  under  super- 
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vision  increased  from  2070  in  1913  to  3122  in  1917  and  the  number  of 
patients  sent  to  sanatoria,  to  the  country  and  convalescent  homes, 
increased  from  811  in  1913  to  2017  in  1917  (7).  All  forms  of  tubercu- 
losis have  increased.  In  the  surgical  clinic  of  the  Lindenburg  Hospital, 
Cologne,  90  cases  of  surgical  tuberculosis  (tuberculosis  of  I\-mph  glands, 
bones,  joints,  etc.),  or  4.3  per  cent  of  the  entire  number  (2055)  of  surgical 
cases,  were  treated  in  191 1,  and  252,  or  10.8  per  cent  of  the  entire  number 
(2314),  were  treated  in  1918  (8). 

Scrofula  in  children  throughout  the  whole  of  Germany  is  said  to  have 
increased  30  per  cent  during  the  last  two  years.  In  Kiel,  the  city  school 
physician  found  among  30,000  students  of  the  public  schools  in  1914, 
800  and  in  1918,  6500  cases  of  pronounced  scrofula  (9).  Professor 
Noeggerath  reports  that  the  deaths  from  all  forms  of  tuberculosis  among 
the  children  of  the  cities  of  Baden  have  increased  from  190  in  1913  to 
262  in  1917  (10). 


TUBERCULOSIS   Df   THE    GERM.\N   ARMY 

The  incidence  of  tuberculosis  in  the  German  Army  before  the  war  had 
been  steadily  decreasing,  in  conformity  with  the  steady  fall  in  the  death 
rate  from  this  disease  in  the  civil  population.  The  following  table  shows 
the  percentage  incidence,  per  1000,  of  tuberculosis  in  the  German  Army 
during  peace  times. 


YEAR 

November  1  to  October  30 

TOTAL  CASES 

PERCESTACE 

1908-1909 

950 

17 

1909-1910 

1027 

1.9 

1910-1911 

1007 

1.8 

1910-1912 

io:6 

1.8 

1912-1913 

1036 

1.8 

These  figures  do  not  include  Bavaria,  the  statistics  for  which  are  not 
available  owing  to  unsettled  political  conditions  in  Munich,  but  for 
practical  purposes  the  Bavarian  figures  may  be  disregarded  as  they  only 
represent  three  out  of  twenty-four  army  corps;  that  is  to  say,  one-eighth 
of  the  total;  moreover  the  Berlin  authorities  are  positive  that  they  tally 
with  those  given  above. 

This  low  tuberculosis  rate  is  attributed  to  the  decrease  of  tubercu- 
losis in  tlie  ci\-il  population,  to  careful  physical  examinations  and  the 
following  up  of  every  soldier  with  a  cough  imtil  proved  nontuberculous. 
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In  peace  times,  Germany  was  able  to  choose  from  a  number  of  recruits 
far  in  excess  of  the  actual  needs  of  the  standing  army:  consequently 
every  man  showing  positive  or  even  remotely  suspicious  signs  of  tuber- 
culosis, including  the  inactive  forms,  was  rejected.  With  the  advent 
of  the  war  this  policy  was  altered,  especially  as  the  enemy  countries 
increased  and  it  became  apparent  that  the  war  was  to  be  prolonged. 
Man  power  became  essential  and  many  tuberculous  subjects,  that  is, 
those  with  arrested  lesions  were  accepted  for  mihtary  service. 

The  following  instructions  were  pubhshed  March  2,  1916,  similar  to 
orders  issued  previously: 

The  following  general  points  should  be  used  as  a  guide  in  judging  the  fit- 
ness of  tuberculous  subjects,  for  military  service  under  war  conditions. 

1.  The  efficiency  of  the  man,  measured  by  the  efficiency  of  the  labor  or 
occupation  he  would  still  be  capable  of  performing  in  civil  life. 

2.  The  danger  of  propagating  the  disease  through  the  dissemination  of 
bacilli. 

3.  The  probabiUty  (not  the  possibility,  which  is  always  present  under  war 
conditions)  of  an  aggravation  of  the  disease  by  military  service,  with  conse- 
quent ineffectiveness. 

Accordingly,  every  case  of  open  tuberculosis,  recognizable  as  such  by  posi- 
tive sputum  findings  or  by  clinical  signs,  excludes  war  service;  the  same  also 
applies  to  prolonged  fever  caused  by  the  process. 

Generally  speaking,"  a  progressive  or  not  yet  arrested  (active)  tuberculosis 
means  unfitness  for  war  service.  Whether  this  unfitness  is  permanent  or  a 
cause  of  discharge  from  the  army,  or  only  temporary  and  justifying  retention 
in  the  service  for  a  period  of  observation,  can  only  be  decided  in  each  separate 
case  by  a  careful  examination,  and  taking  into  consideration  all  the  circum- 
stances. 

An  inactive,  arrested  tuberculosis  even  if  manifest,  that  is  to  say,  con- 
firmed by  findings  of  a  physical  examination  including  the  X-ray,  does  not 
necessarily  exclude  fitness  for  war  service. 

The  general  nutrition,  the  condition  of  the  muscles  of  the  heart  and  other 
organs,  and  the  former  occupation  in  civil  life  are  to  be  taken  into  considera- 
tion when  deciding  upon  the  nature  of  the  duty  the  man  is  to  perform. 

No  statistics  are  available  to  show  the  number  of  soldiers  enlisted 
under  these  conditions  who  later  developed  active  tuberculosis.  It 
was  found  in  many  instances  however  that  men  with  arrested  lesions 
did  well  in  the  field  and  a  number  of  special  cases  are  reported  in  which 
soldiers  with  large  arrested  lesions  and  even  with  active  tuberculosis 
improved  in  the  army.    Autopsies  made  in  field  hospitals  often  showed 
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healed  lesions  which  had  remained  quiescent  in  spite  of  the  hardships 
of  active  warfare. 

During  the  I'lrst  year  of  the  war,  the  physical  examinations  were  con- 
ducted by  inexperienced  medical  ofhcers,  fresh  from  civil  life.  In  conse- 
quence many  active  cases  of  tuberculosis  were  accepted  and  the  incidence 
of  tuberculosis  in  the  army  increased  so  markedly  that  stringent  measures 
had  to  be  adopted.  A  more  experienced  medical  personnel  was  placed 
in  charge  of  all  physical  examinations  and  specific  instructions  issued 
for  the  guidance  of  medical  examiners.  The  result  was  very  satisfactory 
as  the  tuberculosis  rate  rapidly  decreased.  However  during  the  last 
year,  due  to  the  prolongation  of  the  strain,  to  greater  activities  and  to 
less  nutritious  food,  the  rate  increased  again  in  the  field  army. 

Incidence  of  tuberculosis  in  the  German  Army  during  the  -war 


raLO  ARMY 

BOICE  rORCES 

TOIAl 

AuRiut  1  to  July  31 

Cues 

Per  cent 
M.S. 

Cases 

Per  ceDt 
M.S. 

Cases 

Per  cent 
M.S. 

First        1914-1915 

7,166 
6,865 
5,523 
3,929 

2.8 
1.7 
1.1 
7.8 

8,153 
9,176 
8,392 
8,322 

4.4 
3.6 
3.7 
3.0 

15,319 
16,041 
13,915 
10,251 

3.4 

Second     1915-1906 

2.4 

Third       1916-1907 

1.9 

Fourth     1917-1908 

14 

In  peace  times,  tuberculous  soldiers  were  promptly  discharged  from 
the  army  and  treated  in  civil  sanatoria.  During  the  war,  several  sanatoria 
were  provided  or  designated  for  each  army  corps,  excepting  the  15th 
(barred  for  climatic  reasons),  where  tuberculous  soldiers  were  transferred 
to  receive  treatment  for  from  one  to  one  and  a  half  years,  in  exceptional 
cases  two  years.  At  the  end  of  this  period,  the  patients  are  discharged 
and  if  not  cured,  given  a  pension.  In  considering  tuberculosis  statistics 
for  the  civil  population,  soldiers  are  not  included  (13). 


GERMAN  METHODS   OF   COMB.A.TING   TUBERCULOSIS 

The  German  methods  of  controlling  tuberculosis  are  along  the  same 
lines  as  those  employed  in  other  progressive  countries.  Sanatoria, 
recuperation  resorts  in  the  woods,  vacation  colonies,  dispensaries,  open 
air  schools,  educational  campaigns  and  social  welfare  work  have  all 
been  highly  developed.  It  is  said  that  as  early  as  1913  Germany  had 
over  69,000  beds  for  consumptives  in  health  resorts.  The  individual 
among  the  working  classes  who  develops  tuberculosis  probably  receives 
better  treatment  than  in  most  countries.    This  is  due  to  the  government 


376  EARL  H.   BRUNS 

sickness  insurance  which  has  been  in  existence  since  1883  and  which 
provides  monetary  assistance,  medicines,  and  treatment  in  hospitals, 
sanatoria,  health  resorts,  etc.  Every  employee  with  a  salary  of  less 
than  4000  marks  must  carry  this  insurance,  one-third  of  the  premium 
being  paid  by  the  employer  and  two-thirds  by  the  employee.  In  ad- 
dition to  this  Germany  has  over  2000  dispensaries  and  every  day  new 
ones  are  being  opened.  The  dispensary  is  the  centre  of  almost  all  the 
tuberculosis  campaign  activities  in  a  community.  It  carries  on  a  prac- 
tical work  in  all  directions.  Patients  are  examined,  curable  ones  sent 
to  sanatoria  and  the  incurable  to  hospitals  or  suitable  treatment  is 
proxaded  at  home.  By  many  measures,  an  endeavor  is  made  to  prevent 
house  infection.  The  tuberculosis  dispensaries  at  Cologne  and  Trier 
have  been  visited  and  closely  studied.  They  have  the  same  organization 
and  are  run  on  the  same  plan. 

The  one  at  Cologne  is  larger  and  more  complete  and  a  model  institu- 
tion of  its  kind.  Located  in  a  modern  building,  it  consists  of  a  number 
of  large  airy  rooms  in  which  are  located  the  various  departments — 
receiving,  record,  examining.  X-ray  and  laboratory.  Three  doctors  and 
sixteen  visiting  nurses  are  on  duty  at  this  dispensary.  The  cit)'^  of 
Cologne  is  divided  into  sixteen  districts  and  a  visiting  nurse  assigned  to 
each  district.  Patients  are  sent  to  the  dispensary  by  their  family 
physicians;  or,  if  they  come  of  their  own  accord,  a  written  report  is 
always  made  to  the  family  physician  who  treats  the  case  with  the  advice 
and  assistance  of  the  dispensary.  In  this  way  the  good  will  of  the  practis- 
ing physicians  is  maintained  and  no  friction  results.  Careful  records 
are  kept  and  all  cases  are  followed  up  by  the  visiting  nurses.  The 
examination  consists  of  the  ordinary  physical  examination,  routine  use 
of  the  fluoroscope,  X-ray  plates  in  certain  cases,  sputum  examinations, 
and  Pirquet  tests  in  young  children.  Inquiries  are  made  concerning 
the  financial  conditions  of  the  patient  and  monetary  assistance  given. 
Through  the  visiting  nurse  the  conditions  of  the  home  are  ascertained 
and,  if  necessary,  better  living  quarters  are  rented,  extra  and  more  nourish- 
ing food  is  secured  and  bedding,  recHning  chairs  and  sputum  cups  are 
provided.  The  necessary  disinfection  is  carried  out  and  the  nurses 
make  frequent  visits  to  see  that  all  instructions  concerning  treatment 
and  prevention  of  infection  are  being  observed.  In  addition  to  this  all 
other  members  of  the  family  are  brought  to  the  dispensary  for  examina- 
tion. Treatment  is  provided  in  hospitals,  sanatoria,  convalescent  and 
country  homes;  and  while  the  parents  are  undergoing  such  treatment, 
the  care  of  the  children  is  looked  after.     This  dispensary  was  established 
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in  1907.  It  is  maintained  entirely  by  the  city.  Professor  Krautwiz 
{Bcigardtirlcr),  nicilical  deputy  to  the  hurgonu-istcr  of  C'olopne,  appears 
to  be  a  very  energetic  and  enthusiastic  health  oflicial  It  was  stated 
that  the  success  of  this  institution  is  largely  due  to  his  interest  and 
efforts.  The  Augusta  and  Lindenburg  Hospitals  in  Cologne  have 
annexes  with  excellent  facilities  for  the  open  air  treatment  of  tuberculosis. 
The  health  department  work  of  Cologne  is  highly  developed  and  well 
organized,  much  more  so  than  in  any  of  the  cities  in  the  American  area 
of  occupation.  This  is  to  be  expected  however,  as  Cologne  is  one  of 
the  largest  and  richest  cities  in  Germany. 

In  Trier  the  tuberculosis  dispensary  occupies  several  isolated  rooms 
in  a  building  used  as  a  general  clinic  for  the  infant  and  child  welfare 
and  maternity  work.  The  city  health  officer  (Kreisarzt)  holds  two 
weekly  consultation  hours  at  the  dispensary,  when  he  examines  and 
advises  cases  referred  to  him.  Connected  with  the  dispensary  are  six 
visiting  nurses.  This  dispensary  functions  about  the  same  as  the  one 
at  Cologne. 

Among  the  many  acti\aties  in  the  campaign  against  tuberculosis, 
the  forest  schools  in  Germany  are  very  commendable.  These  are  open 
air  schools  in  the  forest,  open  during  the  summer  months  for  scrofulous 
and  anaemic  children.  The  one  near  Trier  is  situated  within  easy 
walking  distance  of  the  city.  The  children  go  to  school  in  the  morning, 
taking  their  lunch  with  them  and  return  home  in  the  evening.  Three 
courses  of  sLx  weeks  are  given  yearly.  A  systematic  campaign  of  edu- 
cation has  been  carried  on  very  extensively.  Everj'thing  is  done  to 
enlighten  the  people  concerning  tuberculosis  by  distributing  pamphlets, 
posting  placards,  giving  lectures  with  magic  lantern  and  motion  pictures 
and  by  publishing  articles  in  the  daily  papers.  The  German  authorities, 
having  recognized  that  the  light  against  tuberculosis  must  start  in  early 
youth  and  continue  through  life,  on  the  basis  of  not  only  preventing 
infection  but  in  improving  the  health  and  the  powers  of  resistance  of 
the  individual,  speak  at  length  of  their  efforts  in  infant  and  child  wel- 
fare work;  inducing  mothers  to  nurse  their  babies;  providing  extra 
nourishment  and  more  nutritious  food;  sending  anaemic  and  scrofulous 
children  into  the  country;  providing  modern,  well  ventilated  school 
buildings  and  improving  the  housing  conditions  of  the  poor  people  and 
the  surroundings  of  the  working  man.  Women  play  a  large  part  in 
this  work,  being  in  charge  of  the  administration  side.  It  is  a  great 
organization  which  extends  its  activities  into  many  fields: — care  of 
infants,  small  children,  school  children,  weak  children,  orphans,  ille- 


378  EARL  H.    BRUNS 

gitimate  children,  cripples,  insane,  dumb,  blind,  alcoholics  and  venereals, 
and  correlates  all  similiar  functions  of  the  government  insurance-offices, 
church,  and  charitable  societies  with  that  of  its  own. 

Certain  general  health  regulations  exist  relative  to  the  control  of 
tuberculosis.  Deaths  from  tuberculosis  must  be  reported  to  the  police 
authorities  who  see  that  the  proper  disinfections  are  carried  out  and 
school  teachers  with  open  tuberculosis  are  not  allowed  to  teach.  In 
addition  certain  provinces  or  states  have  special  regulations  of  their 
own.  In  Bayern,  Sachsen,  Wiirtemburg,  Baden,  Oldenburg,  Thiiring- 
ische  States,  Waldeck,  Liibeck,  Hamburg  and  Elsass-Lothringen,  each 
change  of  a  residence  of  a  person  suffering  from  advanced  pulmonary 
or  laryngeal  tuberculosis,  or,  if  the  disinfection  of  the  dwelling  of  a 
tuberculosis  patient  is  considered  necessary  by  the  doctor,  is  reported 
to  the  pohce  authorities.  Furthermore  in  Bayern,  Baden,  Liibeck  and 
Elsass-Lothringen  if  such  a  patient  lives  in  an  educational  institution, 
a  report  is  required.  In  Wiirtemburg,  Baden,  Liibeck  and  Elsass- 
Lothringen  also,  a  report  must  be  made  if  the  patient  greatly  endangers 
those  around  him  in  respect  to  his  living  conditions.  In  Hamburg 
and  Liibeck,  if  he  is  actually  connected  with  the  handling  of  food  and 
thereby  endangers  surrounding  persons,  the  police  must  be  notified. 
In  Konigreich,  Sachsen,  Liibeck  and  Elsass-Lothringen  generally  speak- 
ing, every  case  in  private  hospitals,  orphan  and  poor  asylums,  lodging 
houses  and  boarding  schools,  is  to  be  reported  to  the  police  authorities 
within  three  days.  In  Waldeck  and  Schwarzburg-Rudolfstadt  all  cases 
are  to  be  reported  in  which  bacilli  are  demonstrable:  only  the  physician, 
however,  is  obliged  to  give  notice  to  the  police. 

During  the  war,  the  campaign  against  tuberculosis  has  probably 
relaxed  to  a  certain  degree,  due  to  self  evident  causes.  The  scarcity 
of  doctors  and  nurses,  the  shortage  of  food,  the  absence  of  soap  and  the 
demand  upon  labor  for  other  purposes,  leading  to  the  neglect  of  the  clean- 
liness of  dwellings  and  personal  hygiene  are  some  of  the  causes  to  be 
mentioned. 

THE   TUBERCULOSIS   SITUATION   JN  THE   AREA   OCCUPIED   BY   THE 
AMERICAN   ARMY   BEFORE   AND   DURING   THE   WAR 

The  tuberculosis  situation  in  the  area  occupied  by  the  American 
army  has  received  more  careful  study  by  the  writer  and  the  etiological 
factors  of  the  disease  will  be  considered  from  the  view  point  of  conditions 
in  this  part  of  Germany.     The  area  occupied  by  the  American  army 
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comprises  most  of  the  Region  {Regierungshezirk)  of  Trier,  and  a  part 
of  the  Region  of  C'oblenz.  In  this  area  are  two  small  cities  of  from 
50,000  to  60,000  inhabitants  each  and  many  small  towns  and  villages. 
The  principal  occupations  are  fanning,  wine  growing  and  truck  gardening, 
although  there  are  some  factories,  coal  mines  and  quarries.  The  con- 
ditions of  lar^e  intlustrial  centres  therefore  do  not  exist  and  all  the  people, 
even  in  the  two  small  cities  mentioned,  are  within  easy  access  of  the 
country.  This  area  has  a  civil  population  of  863,000.  The  Region  of 
Trier,  as  compared  with  the  whole  of  Prussia,  has  always  had  a  high 
death  rate  from  tuberculosis  (chart  3).  This  is  attributed  to  its  unfavor- 
able climate,  the  prevalence  of  respiratory  diseases,  and  the  lack  of  a 
sufficiently  organized  efTort  to  combat  the  disease.  The  Region  of 
Trier  is  not  an  area  with  large  cities  and  is  relatively  poor  in  comparison 
with  other  parts  of  Germany.  Its  population  consists  largely  of  farm- 
ers, who  as  a  rule  are  not  as  interested  in  health  measures  as  city 
people.  It  has  also  been  observed  that  the  housing  conditions  of  even 
the  farmers  are  not  as  good  as  one  would  expect,  and  the  cleanliness 
upon  which  people  in  other  parts  of  Germany  pride  themselves  is  not  so 
apparent.  Until  recent  times  this  region  has  been  more  or  less  isolated, 
so  that  considerable  intermarriage  has  occurred,  and  the  physical 
stamina  of  the  poeple  has  sulTered  in  consequence.  It  is  also  to  be  borne 
in  mind  that  the  principal  industry  is  wine  growing,  so  perhaps  the 
inhabitants  are  accustomed  to  consuming  more  alcohol.  All  of  these 
conditions  combined  are  sufficient  to  explain  the  relative  high  rate  of 
tuberculosis  in  peace  times.  The  present  health  officer  (Kreisarzt) 
in  the  City  of  Trier,  while  apparently  very  capable,  is  only  a  half-pay 
goverrmient  physician  devoting  part  of  his  time  to  private  practice. 
It  is  the  intention  soon  to  employ  an  ex-pert  health  officer  who  will  apply 
himself  only  to  health  problems.  During  the  war  there  has  been  a 
marked  increase  in  tuberculosis,  proportionately  greater  in  the  cities 
than  in  the  smaller  towns  and  country'.  The  increase  is  shown  by 
mortality  statistics  and  also  reports  on  living  cases.  The  latter  is  shown 
by  the  records  of  the  government  sickness  insurance  offices.  Two  hun- 
dred and  fifty  members  received  insurance  benefits  on  account  of  pul- 
monary tuberculosis  in  1914,  and  480  in  1918  (charts  5  and  6).  At  the 
tuberculosis  dispensary  in  the  City  of  Trier  in  1916,  189  cases  of  tuber- 
culosis were  imder  supervision,  and  in  1918  the  number  advanced  to 
350.  In  1913  the  death  rate  per  100,000  inhabitants  in  the  Region  of 
Trier  was  1491,  and,  by  the  end  of  1918,  this  rate  had  risen  to  267.5. 


380 


EARL  H.   BRUNS 


In  the  Region  of  Coblenz  the  rate  increased  from  1222  in  1913  to  1496 
in  1918. 

In  considering  the  various  districts  (Kreises)  in  the  area  occupied  by 
the  American  Army,  the  deaths  from  tuberculosis  since  1912  have  been 
distributed  as  follows: 


Trier  region: 

Trier  Stadt. . . 

Trier  Land . . . 

Bemcastle 

Bitburg 

Daun 

Priim 

Saarburg 

Wittlich 

Coblens  Region: 

Coblenz  Stadt 

Coblenz  Land. 

Cochem 

Neuw-ied 

Mayen 

Adenau 


POPULATION 


53,899 
91,595 
45,074 
45,977 
31,122 
37,238 
33,731 
41,530 

59,526 
64,035 
41,433 
93,500 

80,088 
25,742 


Number 

of 
deaths 


110 

41 
74 
49 
19 

37 
52 
70 

60 
50 
60 
69 

98 
16 


Number 

per 
100,000 


204.1 

44.8 

164.6 

106.6 

61.0 

99.4 

154.2 

168.6 

100.8 
78.1 

144.8 
73.8 

122.4 
62.2 


Number 

of 

deaths 


92 
118 
61 
23 
24 
25 
51 
69 

63 
65 
71 
59 
32 
17 


Number 

per 
100,000 


161.4 

128.8 

135.3 

50.0 

77.1 

67.1 

151.2 

166.1 

105.8 

101.5 

171.1 

63.1 

40.0 

66  0 


1915 


Number 

of 
deaths 


94 
131 
74 
25 
17 
26 
57 


66 
48 
39 
69 
108 
34 


Number 

per 
100,000 


167.8 

143  0 

164.6 

54.4 

54.6 

69.8 

169.0 

211.9 

110.9 

75.0 

94.1 

73.8 

134.0 

132.1 


Trier  Region: 

Trier  Stadt. . . 

Trier  Land . . . 

Bemcastle  .  . . 

Bitburg 

Daun 

Priim 

Saarburg 

Wittlich 

Coblenz  Region: 

Coblenz  Stadt 

Coblenz  Land 

Cochem 

Neuwied 

Mayen 

Adenau 


POPULATION 

1916 

1917 

1918 

Number 

of 
deaths 

Number 

per 
100,000 

Number 

of 
deaths 

Number 
100^000 

Number 

of 
deaths 

Number 

ioo!ooo 

53,899 

127 

230.9 

173 

320.4 

193 

364.1 

91,595 

87 

95.0 

165 

180.1 

152 

165.9 

45,074 

72 

159.7 

82 

181.9 

70 

155.3 

45,977 

27 

58.7 

31 

67.4 

24 

52.2 

31,122 

28 

90.0 

34 

109.2 

26 

83.5 

37,238 

23 

61.8 

46 

123  5 

71 

190.7 

33,731 

57 

169.0 

76 

225.3 

71 

210.4 

41,530 

72 

173.4 

101 

243.2 

96 

231.1 

59,526 

65 

109.2 

89 

149.5 

114 

191.5 

64,035 

45 

70.3 

73 

114.0 

61 

95.2 

41,433 

64 

154.5 

100 

241.4 

87 

209.9 

93,500 

69 

73.8 

83 

88.8 

101 

108.2 

80,088 

92 

114.9 

100 

124.9 

120 

149.8 

25,742 

24 

93  2 

23 

89.5 

19 

73.8 

1919 


(Four 
months) 


87 
63 
61 
8 
15 
20 
24 
44 

64 
52 
26 

34 

52 
5 
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From  the  above  table  it  will  be  seen  that  most  deaths  from  tuberculosis 
have  oiiiirrcd  in  the  districts  with  the  larger  cities.  The  significance 
of  this  will  be  discussed  later.  Outside  of  these  cities  very  little  anti- 
tuberculosis work  is  done,  although  in  some  of  the  larger  towns  tubercu- 
losis dispensaries  are  in  operation  on  a  small  scale.  The  dispen.saries 
in  Coblcnz  and  Trier  are  well  managed  and  doing  excellent  work.  A 
number  of  hospitals  in  these  cities  have  isolated  wards  or  annexes  for 
the  treatment  of  tuberculosis.  In  Trier,  as  well  as  in  Coblenz,  factory 
nurses  are  on  duty  at  all  the  large  factories  and  special  precautions  are 
taken  with  reference  to  tuberculosis  among  the  employees.  The  social 
welfare  work  of  this  area  is  well  organized.  At  its  head  is  the  Region 
President  {Regierungsprdsidenl).  Most  of  the  administrative  work  is 
done  by  women  workers  (Fiirsorgerinnc) .  The  chief  Fiirsorgerinnc  in 
the  ofSce  of  the  Region  President  has  under  her  one  or  more  workers 
in  each  district.  In  all  the  districts,  dispensaries  have  been  opened  on 
the  same  plan  as  the  one  at  Trier.  It  also  maintains  homes  for  working 
girls  and  e.xtcnds  its  aid  to  every  question  which  concerns  the  health  of 
the  people.  \\'hile  this  organization  cooperates  with  the  government 
and  correlates  all  health  activities,  it  functions  independently  and  is 
financed  by  the  invalid  insurance  offices,  by  the  individual  districts  and 
by  private  subscriptions.  It  has  been  in  existence  only  since  1917  and 
its  success  and  magnitude  will  depend  largely  on  the  financial  support 
which  it  receives.  In  addition,  there  are  a  number  of  country  and  con- 
valescent homes  in  various  parts  of  the  mountains  and  forest  for  the 
treatment  of  scrofulous  and  anaemic  children.  The  forest  school  near 
Trier  has  already  been  mentioned.  Two  tuberculosis  sanatoria,  one  at 
Griinewald  near  Wittlich,  and  one  at  Sonnenburg  near  Saarbriicken, 
are  maintained  by  the  sickness  insurance  offices  for  the  treatment  of 
their  members,  but  also  receive  other  patients.  Only  adult  males  are 
admitted.  The  one  at  Griinwald  was  visited.  It  is  located  in  a  forest 
on  the  side  of  a  mountain  and  affords  a  wonderful  outlook  for  the  patients. 
The  cost  of  maintenance  is  5.50  marks  per  day  per  patient.  Only  curable 
cases  are  admitted  and  receive  three  months'  treatment.  If  not  able  to 
work  then  they  are  taken  care  of  by  the  invalid  insurance  offices.  The 
great  difficulty  encountered  is  in  getting  enough  food  to  satisfy  the  sick. 
Those  from  the  countrj-,  especially,  complain  that  they  can  get  much 
more  to  eat  at  home,  and  for  this  reason  it  is  hard  to  keep  them  satisfied 
and  under  treatment.    The  meals  consist  of  as  follows: 
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First  breakfast:  7  a.m.:  milk,  two  slices  war  bread  and  butter 
Second  breakfast:  10  a.m. :  bouillon  or  soup,  one  slice  war  bread 
Dinner:  12  noon:  soup,  meat  (I5  pounds  per  week),  vegetables  (green 
vegetables  and  potatoes) 

Vesper:  4  p.m.:  coffee  substitute  with  milk,  two  slices  war  bread 
Supper:  7  p.m. :  meat  and  vegetables  or  soup,  one  slice  war  bread 

During  the  war  the  various  measures  in  the  prevention  of  tuberculosis 
had  to  be  neglected  to  a  certain  extent  due  to  the  shortage  of  doctors 
and  nurses  and  to  the  fact  that  interest  centered  more  in  the  care  of 
wounded  and  other  problems  more  directly  pertaining  to  the  military. 

VARIOUS  FACTORS  ENTERING  INTO  THE  TUBERCULOSIS  INCREASE  DURING 

THE   WAR 

Without  quoting  any  further  figures  it  is  apparent  that  there  has  been 
a  widespread  and  marked  increase  in  tuberculosis  throughout  Germany 
during  the  war.  The  bearing  this  has  on  the  food  situation  and  its 
etiological  significance  remain  to  be  explained. 

The  majority  of  civilized  persons  are  infected  with  tuberculosis. 
Infection  usually  occurs  in  childhood  and  most  people  harbor  latent 
foci  of  the  disease  in  their  bodies.  Whether  or  not  they  develop  clinical 
tuberculosis  is  largely  a  question  of  immimity  or  resistance.  Manifest 
tuberculosis  often  appears  during  a  period  of  overwork,  anxiety  and 
grief,  poverty,  dissipation,  following  other  diseases,  following  child- 
birth, etc.  In  our  army  before  the  war,  a  large  percentage  of  cases 
developed  during  tropical  service.  If  for  instance  a  soldier  became  sick 
with  tuberculosis  in  the  Philippine  Islands  and  was  fortunate  enough  to 
have  his  disease  discovered  in  an  early  stage,  he  often  arrived  at  the 
Army  Tuberculosis  Hospital,  Fort  Bayard,  N.  Mex.,  an  arrested  case. 
The  explanation  of  this  demonstrates  the  cause  and  principle  of  treat- 
ment of  tuberculosis.  The  depressing  influence  of  imfavorable  climate 
weakens  the  protective  forces  of  the  body,  thereby  permitting  latent 
infections  to  assume  disease  proportions.  As  soon  as  this  influence  is 
removed  and  resistance  returns  to  normal,  healing  occurs.  In  the  treat- 
ment of  tuberculosis,  every  effort  is  made  to  promote  the  resistance  or 
improve  the  health  of  the  patient.  The  importance  of  immunity  or 
resistance  in  the  case  of  tuberculosis  is  demonstrated  in  other  ways.  It 
is  a  well-known  fact  that  the  mate  of  a  tuberculosis  person  is  no  more 
likely  to  have  tuberculosis  than  any  other  person;  that  doctors,  nurses 
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and  attendants  of  sanatoria  who  come  in  constant  contact  with  the 
diso:isc,  do  not  necessarily  develop  it;  that  the  native  population  in 
health  resorts  for  consumptives  are  no  more  prone  to  the  disease.  In 
this  connection  the  tuberculosis  mortality  statistics  of  the  inhabitants 
of  Lippspringc  arc  of  interest  (11).  Lippspringe  has  been  a  health 
resort,  frequented  by  large  numbers  of  consumptives,  since  1833.  The 
patients  rented  rooms  and  boarded  with  the  inhabitants,  so  that  it  is 
said  that  every  second  house  sheltered  the  sick.  Thus  there  was  a 
crowiling  together  of  numerous  cases  of  pulmonary  tuberculosis  in  a 
relatively  small  place  and  in  a  small  community  with  enormous  pro- 
duction and  dissemination  of  tubercle  bacilli  for  seventy-six  years  and 
the  absence  of  all  protective  measures  until  about  1900,  or  sLxty-seven 
years.  The  tuberculosis  mortality  among  the  native  population,  although 
in  close  contact  and  greatly  exposed  to  infection,  diminished  about  one- 
third. 

Tuberculosis  more  than  any  other  disease,  therefore,  must  be  controlled 
from  the  standpoint  of  resistance;  and  too  much  prominence  should  not 
be  given  to  the  element  of  infection.  The  relative  part  infection  and 
resistance  have  played  in  the  tuberculosis  increase  is  very  difficult  to 
definitely  prove.  Attention  need  only  be  called  to  the  reports  on  tuber- 
culin tests  to  show  that  in  all  probability  plenty  of  opportunities  for 
infection  existed  prior  to  the  war,  but,  as  far  as  children  are  concerned, 
owing  to  the  undernourishment,  scarcity  of  clothing,  lack  of  care,  etc., 
occurring  during  the  war,  infection  resulted  more  often  in  clinical  tuber- 
culosis. If  the  mmiber  of  tuberculosis  infections  have  increased,  it 
will  require  later  years  to  verify  this.  The  age  curve  of  tuberculosis 
mortality  runs  about  parallel  with  that  before  the  war  (chart  9).  It  is 
true  that  more  cases  of  tuberculous  meningitis,  caseous  pneumonia 
and  miliary  tuberculosis  are  seen,  but  except  when  occurring  in  children 
they  are  usually  associated  with  old  lesions.  The  serial  autopsy  findings 
with  reference  to  latent  tuberculosis,  among  the  most  quoted  being 
Naegeli's,  who  found  signs  of  this  disease  in  97  per  cent  of  a  series  of 
500  bodies  examined  at  Zurich,  demonstrate  the  great  frequency  of 
latent  lesions  among  the  German  people  (12). 

All  authorities  will  agree  that  when  the  incidence  of  tuberculosis  in 
a  civilized  country'  is  increasing  we  must  by  all  means  search  for  causes 
which  are  lowering  the  health  and  resistance  of  the  population  as  well 
as  for  sources  of  infection. 
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It  has  been  suggested  that  the  tuberculosis  increase  in  Germany  was 
largely  due  to  the  dying  off  of  those  already  clinical  tuberculous.  Al- 
though death  has  reaped  a  rich  harvest  among  the  consumptives  in 
consequence  of  the  war,  there  is  plenty  of  evidence  to  show  that  many 
new  cases  have  developed.  This  we  know  from  the  records  of  dispen- 
saries, clinics,  insurance  offices  and  the  common  observation  of  all  doctors. 
The  new  cases  in  adults  comprise  mostly  those  due  to  a  flaring  up  of 
old  foci  never  before  manifest. 

It  is  very  difficult  to  detennine  the  relative  increase  with  reference  to 
sex  on  account  of  the  constant  shifting  of  the  male  population  during  the 
war.  The  fact  that  women  have  been  employed  largely  in  munition 
factories  and  have  had  to  perform  unusual  and  extra  work  would  lead 
us  to  expect  a  greater  increase  of  tuberculosis  among  them.  Weber 
reports  that  in  Berlin  the  working  women  were  hard  hit  by  tuberculosis 
(5).  According  to  his  report  the  average  annual  mortality  in  Berlin 
from  pulmonary  tuberculosis  in  the  years  1913-1916  was  3375,  and  in 
1917,  5045,  an  increase  of  49.5  per  cent.  A  comparison  of  the  first  nine 
months  of  1918  with  corresponding  periods  of  1917  and  1913-1916 
showed  an  increase  of  54.58  per  cent  for  1917  and  48.68  per  cent  for  1918. 
The  increase  among  males  was  43.47  per  cent,  in  1917  and  30.63  per  cent 
in  1918;  and  among  females,  68.72  per  cent  in  1917  and  71.67  per  cent 
in  1918. 

The  increase  in  communicable  diseases,  particularly  the  epidemic  of 
grippe,  may  have  played  some  role  in  the  greater  tuberculosis  rate. 
This,  however,  is  not  believed  to  have  been  a  very  important  factor,  as 
the  influenza  epidemic  was  confined  mostly  to  1918,  and  the  tuberculosis 
increase  was  already  very  marked  in  1916  and  1917.  From  data  obtained 
in  the  A.  E.  F.,  there  is  no  convincing  proof  that  measles,  bronchitis, 
pneumonia  and  influenza  played  a  very  large  part  in  the  etiology  of 
tuberculosis. 

The  living  conditions  of  the  German  poor  and  working  class  are  said 
to  have  been  comparatively  good  before  the  war;  but  at  the  present 
time,  judging  from  conditions  in  Trier,  this  cannot  be  said  to  be  the 
case.  A  thousand  of  the  poorer  families  were  visited  by  German-speak- 
ing American  nurses  and  first-hand  information  obtained  with  reference 
to  their  environment,  food,  clothing,  income,  etc.  The  result  of  this 
investigation  showed  that  in  the  poorer  tenements  large  families  are 
crowded  into  small  two  and  three  room  apartments,  badly  lighted, 
poorly  ventilated,  dirty  and    infested  with  vermin.     In  757  families 
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some  member  was  sick;  in  379  families  some  member  had  tuberculosis. 
There  were  343  cases  of  pulmonary  tuberculosis  and  249  cases  of  scrofula. 
These  figures  probably  overestimate  the  relative  amount  of  tuberculosis 
among  the  poor  people  of  Trier,  as  visits  were  made  in  company  with 
the  German  dispensary  nurses,  who  naturally  would  include  all  families 
under  supervision  of  the  clinic. 

The  effects  of  the  war  taking  away  sons,  fathers  and  brothers  put  an 
extra  amount  of  work  on  the  women,  causing  a  laxity  in  the  care  of  the 
infants  and  neglect  in  the  cleanliness  of  the  home.  Under  the  necessities 
of  a  severe  and  prolonged  war,  women  and  children  were  required  to  do 
the  work  of  men,  working  long  hours  under  high  pressure  and  at  unusual 
tasks.  Coupled  with  all  this,  the  worry,  an.xiety  and  sorrow  made  a 
favorable  soil  for  the  growth  and  development  of  the  tubercle  bacillus. 
How  large  a  part  environment  played  in  the  war  tuberculosis  cannot 
be  said.  That  it  was  not  as  important  an  etiological  factor  as  food  will 
be  shown  later.  We  are  told  that  the  tuberculosis  death  rate  in  France, 
although  high,  increased  very  little  during  the  war  (2).  The  industrial 
and  economic  conditions  were  about  the  same  in  France  as  in  Germany, 
but  the  suffering  for  want  of  food  was  much  less  in  France. 

In  examining  2500  school  children,  mostly  from  the  poorer  distr'cts, 
it  was  found  that  their  clothing  consisted  of  odds  and  ends  made  over 
from  their  parents'  clothing,  that  very  few  of  them  wore  any  underwear 
and  that  woolen  garments  were  rare.  Living  in  poorly  heated  houses 
and  not  being  warmly  clothed  have  therefore  predisposed  them  to  respira- 
tory infections,  which  would  indirectly  have  some  influence  on  the 
incidence  of  tuberculosis. 

Among  other  etiological  factors  usually  mentioned  with  reference  to 
tuberculosis  is  alcohol.  This,  however,  can  be  ruled  out  as  a  contributing 
cause  peculiar  to  the  war,  because  owing  to  a  shortage  of  grain  and  in- 
crease in  prices,  less  alcohol  was  consumed,  especially  by  the  poorer 
classes. 

Since  the  early  part  of  1915  all  the  people  of  Germany  have  been  on 
a  war  ration.  The  calory  value  of  the  food  eaten  daily  before  the  war 
was  3000,  of  which  12  per  cent  was  protein,  20  per  cent  fat  and  68  per 
cent  carbohydrates.  The  war  ration  contains  only  1400  calories,  of 
which  8  per  cent  is  protein,  9  per  cent  fat  and  83  per  cent  carbohydrates. 
Before  the  blockade  was  modified  each  person  was  recei\'ing  30  grams  of 
fat,  100  grams  of  meat,  20  grams  of  sugar,  7  pounds  of  potatoes  and  4 
pounds  of  war  bread  per  week.     We  would  naturally  expect  such  a  reduced 


386  EARL  H.   BRUNS 

diet  to  have  a  deleterious  effect  on  the  health  of  the  people,  especially 
children  and  those  doing  manual  labor.  In  the  examination  of  the  school 
children  of  Trier,  a  great  majority  showed  anaemia,  undernourishment 
and  undevelopment.  This  was  particularly  true  in  the  public  schools. 
In  examining  children  in  the  country  schools,  especially  in  the  richer 
farming  districts,  very  little  malnutrition  was  noticeable.  The  farmers 
have  been  able  to  hold  on  to  extra  supplies  and  have  not  been  as  hard 
hit  by  the  war  ration  as  the  city  people.  It  is  beUeved  that  children 
more  than  adults  have  suffered  from  the  great  reduction  in  fats.  The 
marked  increase  in  scrofula  probably  has  for  its  greatest  etiological 
factor  the  lowering  of  the  nutritional  standard.  The  health  ofl&cer 
{Kreisarzt)  of  Trier,  in  his  annual  reports,  points  to  the  food  shortage 
as  a  large  factor  in  the  increase  of  tuberculosis.  He  has  always  noted 
that  in  lean  years  tuberculosis  increased  and  that  during  the  war,  in  periods 
when  the  food  shortage  was  greatest,  more  cases  were  seen  by  him  in 
his  clinic.  In  the  early  fall  of  1916,  when  the  food  consisted  largely  of 
beets,  tuberculosis  began  to  increase.  In  May  and  June,  1917,  there 
was  a  marked  rise,  due,  he  beheves,  to  the  shortage  of  potatoes.  It  is 
interesting  to  note  that  the  tuberculosis  death  rate  and  number  of  living 
cases  has  increased  more  in  the  cities.  This  would  point  to  the  war 
ration  as  playing  a  large  factor,  for  the  coimtry  people  have  had  more 
and  better  food.  Thus  in  the  City  of  Trier,  the  tuberculosis  death 
rate  per  100,000  has  increased  from  161.4  in  1914  to  364.1  in  1918,  as 
compared  with  the  country  district,  which  has  increased  from  134 
in  1914  to  170  in  1918.  In  the  cities  of  Prussia,  the  tuberculosis 
deaths  increased  from  31,653  in  1913  to  50,495  in  1917,  but  in  the  coimtry 
districts  the  increase  was  less  marked,  namely,  from  25,208  in  1913  to 
35,722  in  1917  (chart  7).  Cases  of  pulmonary  tuberculosis,  applying 
for  sickness  insurance,  increased  in  the  City  of  Trier  from  44  in  1914  to 
208  in  1918;  in  the  City  of  Saarbriicken  from  44  to  110;  while  in  the 
country  circles  adjacent  to  these  cities  from  19  in  1914  to  46  in  1918 
(charts  5,  6,  7). 

In  opposition  to  such  proof  it  may  be  objected  that  the  country  people 
live  under  better  hygienic  surroundings.  This,  however,  is  not  the  case. 
In  Germany  the  farming  population  does  not  live  in  isolated  homes  such 
as  we  see  in  America,  but  in  small  villages,  and  it  is  a  well-known  fact 
that  the  housing  conditions  are  not  as  good  and  sanitation  not  as  perfect 
as  in  the  cities.  In  examining  school  children,  two  different  country 
schools  were  selected,  one  in  a  poor  section  where  the  farmers  had  been 
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to  a  large  extent  on  the  war  ration,  and  another  in  a  richer  section  where 
the  food  shortage  has  not  been  felt.  In  the  latter  the  children  were 
almost  up  to  the  standard,  but  in  the  former  they  showed  marked  under- 
nourishment and  underdevelopment. 

SUMMARY 

The  following  points  seem  to  stand  out  most  prominently  with  refer- 
ence to  the  tuberculosis  situation  in  Germany: 

1.  The  German  methods  of  combating  tuberculosis  are  about  the 
same  as  those  employed  by  the  best  state  health  organizations  of  our 
own  country. 

2.  Before  the  war  Germany,  by  means  of  a  well-organized  and  efficient 
health  organization,  was  carrying  on  a  successful  campaign  against 
tuberculosis.  Due  to  this  and  also  to  the  fact  that  as  a  great  in- 
dustrial and  commercial  power  she  had  become  a  tuberculosis-immune 
nation,  her  comparatively  low  death  rate  from  tuberculosis  was  steadily 
decreasing.  The  latter  especially  necessitates  studying  the  tuberculosis 
situation  during  the  war  more  from  the  standpoint  of  lowered  resistance. 
In  other  words,  we  have  a  nation  highly  infected  with  tuberculosis, 
with  chronic  and  curable  forms  of  the  disease  and  with  few  deaths.  A 
large  percentage  of  the  population  were  harboring  latent  foci  or  holding 
in  check  quiescent  lesions.  Under  the  favorabe  conditions  of  peace, 
they  could  do  this  successfully,  but  under  the  depressing  influence  of 
the  war,  clinical  and  fatal  tuberculosis  resulted. 

3.  In  the  area  occupied  by  the  ,\merican  Army,  tuberculosis  is  slightly 
more  prevalent  and  the  death  rate  relatively  higher  than  that  of  Prussia. 
In  this  area  an  active  campaign  is  being  carried  on  against  the  disease, 
which  at  least  in  the  cities  is  well  organized. 

4.  Tuberculosis  in  all  its  forms  and  for  all  ages  has  markedly  increased 
during  the  war. 

5.  Of  all  the  etiological  factors  entering  into  this  increase,  the  short- 
age of  food  is  most  important. 

Thus  we  have  undernourishment,  overwork,  the  stress  and  strain  of 
a  long  war  and  unfavorable  environment  preparing  a  fertile  soil  for  the 
tubercle  bacillus  to  flourish  in  all  its  glory.  The  anxieties  of  war  have 
ceased,  although  the  wounds  of  sorrow  have  not  healed.  En\-ironment 
largely  the  result  of  poverty  cannot  be  greatly  improved  imtil  Germany 
is  once  more  prosperous.     The  food  situation,  which  is  no  doubt  the 
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greatest  factor  in  the  cause  of  the  tuberculosis  increase,  can,  however, 
be  remedied.  Tuberculosis  patients  are  dying  because  they  cannot 
obtain  the  proper  nourishment  so  essential  to  the  treatment  of  their 
disease.  Those  infected  are  becoming  clinically  tuberculous.  Un- 
questionably the  children  of  the  poorer  classes  in  the  cities  and  the  sick 
are  suffering  as  a  result  of  the  shortage  of  food  and  should  be  the  first 
to  receive  relief.  The  increase  in  tuberculosis  is  relative  to  the  shortage 
of  food,  and  improvement  of  the  food  supply  is  necessary  for  its  reduction. 
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THE  ELIMINATION  OF  TUBERCULOSIS  FROM 
THE  ARMY 

RALPH  C.  MATSONi 
Portland,  Oregon 

The  end  of  the  war  leads  necessarily  to  a  contemplation  of  the  applica- 
tion in  civil  life  of  some  of  the  lessons  learned  during  the  war,  and  in 
this  connection  the  utilization  of  the  principles  formulated  by  Colonel 
George  E.  Bushnell,  of  the  Surgeon  General's  Office,  for  the  elimination 
of  tuberculosis  from  the  army,  is  well  worth  a  serious  consideration. 

On  account  of  the  report  authorized  by  Professor  Landouzy,  one  of 
France's  most  prominent  physicians,  that  86,000  French  soldiers  were 
discharged  the  first  year  of  the  war  because  of  tuberculosis,  it  was  justly 
assimied  that  the  situation  was  indeed  serious  and  that  warfare  exerted 
a  very  disastrous  influence  upon  the  development  and  spread  of  pul- 
monary tuberculosis.  Accordingly,  laymen  and  physicians  expressed 
themselves  that  the  slightest  indication  of  the  presence  of  tuberculosis 
or  its  preexistence  was  sufiicient  basis  for  rejection  of  registrants  or  dis- 
charge of  our  soldiers  from  mihtary  service. 

Apprehension  was  felt  at  the  time  we  entered  the  war  by  not  only  the 
National  Tuberculosis  Association,  but  also  by  the  Surgeon  General's 
Office,  that  we  should  find  our  combatant  forces  menaced  by  tuber- 
culosis. Accordingly,  the  Surgeon  General  decided  that  the  entire 
army,  if  possible,  should  be  examined  for  tuberculosis  by  specially  trained 
physicians,  as  it  was  even  a  more  vital  issue  with  us  than  with  the  French 
and  British,  on  account  of  our  long  lines  of  communication,  shortage  of 
transport,  and  difficulty  of  hospitalization.  To  have  the  added  handi- 
cap of  large  numbers  of  tuberculosis  cases  would  not  only  materially 
reduce  the  fighting  effectiveness  of  our  army,  but  would  fill  beds  that 
should  take  care  of  the  inevitable  percentage  of  sick  and  wounded. 

The  occurrence  of  any  surplus  of  tuberculosis  among  the  French  and 
British  troops  was  excused  on  the  grounds  that  these  were  mobilized 
quickly  and  that  existing  extenuating  circumstances  made  examination 
impossible,  but  laymen  assumed  that  we  had  no  excuse.  Granting  we 
were  forewarned,  it  must  be  remembered  that  we  also  mobilized  quickly, 

>  Major,  M.  C,  U.  S.  Army.  Chief  of  Medical  Service,  U.  S.  A.  General  Hospital  No. 
21,  Denver,  Colorado. 
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especially  the  second  draft.  At  that  time  the  German  armies  were 
making  headway  toward  Paris,  and  the  machinery  of  mobilization  and 
training  in  this  country  was  working  to  its  utmost  to  send  soldiers  to  the 
aid  of  our  allies  at  the  earliest  possible  moment.  Registrants  were  pour- 
ing into  camps  in  great  numbers  and  the  time  allowed  for  examination 
was  too  short. 

At  Camp  Lewis,  for  instance,  increments  approximating  15,000  men 
arrived  about  the  first  of  each  month.  These  men  were  examined  at 
the  rate  of  1500  a  day  and  the  examination  completed  within  twenty- 
four  hours,  and  the  men  assigned  to  organizations,  or  rejected  and  sent 
home  to  make  room  for  others.  Decision  to  accept  or  reject  had  to  be 
made  at  once.  There  were  no  facilities  for  extending  observation.  Fur- 
thermore, there  was  a  scarcity  of  competent  trained  examiners,  and  the 
necessity  for  examinations  being  made  rapidly,  in  surroundings  decid- 
edly unfavorable  for  auscultation  and  percussion,  made  it  obvious  that 
all  that  could  reasonably  be  expected  was  the  detection  and  rejection  of 
manifest  cases  of  pulmonary  tuberculosis.  Moreover,  the  diagnosis  of 
tuberculosis  at  military  camps  was  exceedingly  difficult  because  of  the 
enormous  numbers  of  acute  respiratory  infections  due  to  the  hemolytic 
streptococcus  which  in  many  instances  invaded  the  peribronchial  tissues, 
producing  an  interstitial  bronchopneumonia.  Added  to  this,  there  were 
still  other  difficulties  encountered  in  military  examinations  which  did  not 
exist  in  civil  practice.  There  were  first,  the  statements  of  men  as  to  s>Tnp- 
toms  which  could  not  be  accepted  at  anything  like  their  appraised 
value  in  civil  practice,  but  required  the  support  of  objective  evidence, 
because,  where  one  man  through  patriotic  motives  misrepresented  the 
truth  regarding  his  physical  condition  to  get  in,  another  of  the  slacker 
type  would  deliberately  lie  to  get  out  of  the  service,  while  still  others  seek- 
ing enlistment  concealed  s>Tnptoms,  hoping  to  obtain  treatment  or  com- 
pensation. Many  claimed  they  were  tuberculous,  and  supported  their 
claims  by  letters  from  physicians.  Hundreds  of  these  letters  were  brought 
to  Camp  Lewis  by  registrants  from  the  Southwestern  States. 

Moreover,  there  was  not  only  the  responsibility  that  obtains  in  civil 
practice  of  deciding  what  was  best  for  the  individual,  but  a  national 
crisis  existed,  and  we  had  also  a  responsibility  to  the  country.  It  was 
important  to  secure  soldiers,  and  while  we  had  enormous  manpower,  we 
had  no  right  to  waste  it  by  permitting  men  with  questionable  signs  of 
tuberculosis,  in  the  way  of  sUght  or  questionable  de\'iations  from  the 
normal,  to  escape  service.    It  was  therefore  necessary  that  conclusions 
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as  to  the  existence  or  nonexistence  of  tuberculosis  be  based  on  carefully 
weighed  evidence. 

In  spite  of  all  these  difficulties,  very  definite  plans  formulated  by 
Colonel  Bushnell  were  under  way  within  two  months  after  the  declara- 
tion of  war.  Colonel  Bushnell  outhned  the  principles,  and  standardized 
the  methods  and  indications  which  were  to  govern  in  deciding  as  to  the 
existence  of  pulmonary  tuberculosis  in  a  form  incapacitating  for  military 
service.  These  principles  were  outlined  in  a  somewhat  radical  way  per- 
haps, and  issued  in  the  form  of  a  War  Department  circular  (circular  20), 
which  naturally  aroused  some  opposition  among  the  tuberculosis  special- 
ists of  the  country.  However,  this  was  rather  to  be  expected;  for,  nat- 
urally, concrete  statements  regarding  what  was  and  what  was  not  tu- 
berculosis, of  a  character  rendering  the  individual  unfit  for  military  serv- 
ice, was  a  new  problem  with  which  none,  with  the  exception  of  Colonel 
Bushnell,  had  had  practical  experience;  and  controversy  was  inevitable, 
because  it  contemplated  accepting  for  service  those  with  arrested  or 
healed  lesions  of  minimum  extent  and  in  good  physical  condition,  con- 
trary to  the  generally  accepted  idea  that  an  individual  who  had  even  a 
history  of  tuberculosis  should  not  render  military  service. 

Time  permits  only  the  briefest  reference  to  some  of  the  more  important 
principles  outhned  by  Colonel  Bushnell.  He  maintained  that  the  first 
tuberculous  focus  accessible  to  physical  examination  is  not  the  initial 
focus  of  the  disease — in  other  words,  he  revived  the  teachings  of  Laennec 
and  held  that  physical  examination  does  not  reveal  the  existence  of  an 
incipient  focus  of  active  tuberculosis  before  the  advent  of  rales,  and  that 
many  of  the  generally  accepted  signs  of  recent  or  incipient  disease,  such 
as  bronchovesicular  breathing  or  roughened  inspiration  with  prolonged 
expiration,  combined  with  impairment  of  percussion  resonance  over  the 
upper  part  of  the  upper  lobe  of  a  lung,  in  the  absence  of  rales,  is  evidence 
of  an  old  or  obsolete  lesion  rather  than  incipient  or  recent  one,  as  these 
signs  are  due  to  induration  of  lung  tissue;  and  induration  caused  by  acute 
inflammation  is  relatively  rare  in  pulmonary  tuberculosis  of  a  type  likely 
to  be  present  in  registrants  reporting  to  a  camp  for  examination,  as  the 
process  is  not  generally  met  with  in  an  ambulant  adult  in  apparently 
good  health,  and,  when  it  does  occur,  the  individual  is  manifestly  ill. 

Colonel  Bushnell  also  pointed  out  that  most  of  the  above  types  of 
lesions  are  old  lesions,  and  possibly  abortive  types  of  tuberculosis  de- 
scribed by  Bard,  and  that  manifest  tuberculosis  of  the  cortex  of  the  lung, 
which  clinicians  are  accustomed  to  call  an  early  lesion,  is  a  relatively  late 
development. 
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This  view  is  supported  by  I'iery,  who  stales  (quoted  by  Bushnell), 
"The  error  of  thirty  years  has  been  to  attribute  to  an  incipient  lesion 
what  really  proceeds  from  an  old  attenuated  or  abortive  tuberculosis, 
and  from  this  error  has  sprung  eminently  disastrous  results  in  the  field 
of  practical  medicine."  Laennec,  the  father  of  modern  diagnosis,  taught 
that  discrete  tubercles  in  the  healthy  lung  tissue  could  not  be  recognized 
until  the  occurrence  of  riles.  Grancher  and  his  followers,  however, 
taught  that  changes  in  breathing  became  apparent  before  the  focus  soft- 
ened. The  Laennec  view,  however,  as  Colonel  Bushnell  points  out,  is 
supported  by  the  post  mortem  evidence  that  early  miliary  tubercles 
cannot  be  detected  by  physical  signs,  and  that  the  size  of  the  tuberculous 
focus  found  at  autopsy  is  much  greater  than  determined  during  life  by 
physical  diagnostic  methods.  Furthermore,  autopsy  shows  that  recent 
extensions  from  old  lesions  escape  detection  by  clinical  methods;  there- 
fore, it  is  not  reasonable  to  expect  that  incipient  circumscribed  foci  in 
the  apex  would  be  detected  by  auscultation  and  percussion  before  riles 
make  their  appearance,  because  if  auscultation  cannot  detect  foci  of 
miliary  tubercles  or  recent  fresh  extensions  of  chronic  tuberculosis  before 
riles  develop,  there  is  no  reason  why  it  should  be  expected  to  detect 
scattered  or  minute  foci  of  apical  tuberculosis. 

Colonel  Bushnell  insisted  upon  proper  interpretation  of  the  significance 
of  riles,  which  he  divided  into  those  of  acute  inflammatory  processes, 
the  crepitant  and  subcrepitant,  and  those  of  chronic  inflammatory  proc- 
esses, which  he  termed  "indeterminate"  riles,  because  they  have  no 
fixed  place  of  origin,  no  fixed  size,  and  are  not  connected  with  any  definite 
period  of  respiration.  These  latter  are  the  riles  associated  with  chronic 
inflammatory  processes  of  manifest  pulmonary  tuberculosis.  Colonel 
Bushnell  maintained  that  the  only  trustworthy  sign  of  activity  was  the 
presence  of  persistent  moist  riles. 

There  has  been  a  constant  effort  on  the  part  of  clinicians  to  devise  new 
methods  of  early  diagnosis,  assuming  that  the  earlier  the  diagnosis  the 
greater  the  percentage  of  cures,  and  because  of  the  difficulty  of  diagnosis 
of  early  tuberculosis,  innumerable  ultrarefined  methods  of  percussion 
have  been  brought  out,  largely  through  proteges  of  the  Grancher  school. 
However,  the  physiological  range  of  normal  disparities  is  so  great  that  one 
should  not  and  cannot  e.xpect  auscultation  or  percussion  to  furnish  posi- 
tive evidence  regarding  questionable  deviations  from  the  physiological, 
bordering  on  pathological  changes. 
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Undoubtedly,  active  tuberculosis  is  often  diagnosed  when  no  clinical 
tuberculosis  exists;  and  old,  spontaneously  healed  and  arrested  foci  are 
mistaken  for  incipient  lesions,  subjecting  patients  to  unnecessary  treat- 
ment, which  often  can  be  ill  afforded  and,  what  is  of  more  moment,  the 
real  disease  being  overlooked.  This  not  only  obtains  in  civil  practice, 
but  in  military  service  also,  as  an  enormous  percentage  of  the  cases, 
diagnosed  as  tuberculosis  and  sent  to  the  army  tuberculosis  hospitals  from 
base  hospitals  and  camps,  were  found  to  be  incorrectly  diagnosed.  The 
mistakes  comprised  overlooked  focal  infections,  syphilis,  hyperthyroid- 
ism, acute  respiratory  infections  of  the  streptococcic  type,  pernicious  ane- 
mia, carcinoma,  sarcoma,  lung  abscess,  bronchiectasis,  foreign  bodies  in 
lungs,  etc.  Thus,  hospitals  and  sanatoria  have  been  filled  needlessly, 
and  statistics  as  to  the  curability  of  tuberculosis  and  methods  of  treat- 
ment vitiated;  and  in  military  service  this  is  even  more  vital,  because 
men  quaUtied  for  service  are  excluded.  According  to  Major  Rist,  of  the 
French  army,  subsequent  histories  of  the  86,000  discharged  French  sol- 
diers, referred  to  above,  showed  that  less  than  20  per  cent  were  ulti- 
mately determined  to  be  tuberculous.  The  services  of  these  soldiers 
were  lost  to  France  at  a  time  she  needed  men  badly.  Furthermore,  in 
this  country  during  demobilization,  the  discharge  of  soldiers  thought  to 
be  suffering  from  tuberculosis  by  careless  examiners  was  delayed  and 
they  were  held  for  unnecessary  treatment,  as  War  Department  orders 
prohibited  demobilization  of  tuberculous  soldiers,  and  aU  had  to  be  sent 
to  army  tuberculosis  hospitals  for  treatment. 

Aside  from  the  economic  cost  to  the  country  of  these  mistakes  in  civil 
practice,  we  must  consider  the  cost  of  such  mistakes  to  the  United 
States  Government,  when  it  is  estimated  that  the  cost  is  about  $5000  for 
every  soldier  returned  as  tuberculous  from  overseas,  and  $1000  for  every 
soldier  who  broke  down  in  this  country. 

Mistakes  in  diagnosis  are  commonly  based  upon  misinterpretation  of 
X-ray  findings.  The  X-ray  cannot  detect  fresh  tubercles  in  the  lungs 
when  discrete,  and  it  should  be  appreciated  that  careful  physical  exami- 
nation generally  predicts  the  roentgenological  findings,  except  in  deep 
peribronchial  types  of  tuberculosis.  The  roentgenological  findings  alone 
are  of  little  value  imless  interpreted  by  one  having  a  knowledge  not  only 
of  roentgenology,  but  also  of  tuberculosis  from  a  clinical  and  pathological 
standpoint.  As  compared  with  the  physical  examination,  the  roent- 
genological examination,  even  when  done  by  an  expert,  occupies  a  place 
of  secondary  importance  in  the  diagnosis  of  tuberculosis  of  clinical 
significance. 
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Of  570  second  draft  men  at  Camp  Lewis  rejected  with  clinically  evi- 
dent tuberculosis,  the  roentgenologists  recognized  54  per  cent  as  positive 
tuberculous.  In  an  other  group  of  343  men  whom  the  roentgenologist 
stated  were  unqualifiedly  tuberculous  and  should  be  rejected  on  X-ray 
findings  alone,  irrespective  of  physical  findings,  only  315  were  rejected 
after  physical  examination.  The  remaining  28  were  considered  either 
nontuberculous,  or  to  have  obsolete  lesions,  and  were  accepted  for  serv- 
ice. We  have  been  able  to  follow  these  men  through  their  military 
career,  and  none  has  developed  tuberculosis.  Among  another  group  of 
1500  whom  the  roentgenologist  diagnosed  as  very  suspicious  of  tubercu- 
losis, physical  examination  revealed  only  128  cases  of  tuberculosis,  which 
were  rejected.  No  case  of  tuberculosis  developed  among  the  remaining 
1372  who  were  accepted  for  service. 

Before  presenting  the  results  of  the  examination  of  174,212  men  in 
military  ser\-ice,  and  a  study  of  3000  clinical  records  at  U.  S.  Army  Gen- 
eral Hospital  No.  21,  permit  me  to  refer  to  the  organization  and  plan 
of  examination  used. 

The  organization  and  plan  of  examination  employed  at  Camp  Lewis 
has  already  been  described  by  the  writer  (1)  (2).  The  plan  was  the  out- 
come of  observations  by  Major  Ray  W.  Matson  in  the  examination  of 
the  command  for  tuberculosis  at  Vancouver  Barracks,  Washington, 
August,  1917.  During  the  course  of  these  examinations  it  became 
apparent  that,  in  the  absence  of  specially  trained  tuberculosis  examiners, 
some  plan  would  have  to  be  worked  out  which  would  bring  masked  forms 
of  tuberculosis  and  those  with  minimum  physical  findings  to  the  atten- 
tion of  the  president  of  the  board.  Accordingly,  an  informal  history  was 
devised  and  adopted  for  the  work  at  Camp  Lewis  and  carried  out  under 
my  direction  (Form  1,  Camp  Lewis  Board). 

The  Camp  Lewis  Tuberculosis  Examination  Board  for  the  second 
draft  was  organized  to  examine  1500  men  daily  and  comprised  twenty 
preliminary  examiners  (ten  inexperienced)  and  two  experienced  exam- 
iners, who  acted  as  refer  examiners  (the  president  of  the  board  and  his 
assistant). 

In  selecting  preliminary  examiners,  an  effort  was  made  to  get  officers 
who  were  especially  interested  in  the  subject,  the  idea  being  to  give  a 
considerable  number  of  medical  officers  service  on  the  board  so  that 
organizations  going  overseas  would  have  at  least  one  medical  ofi&cer  with 
some  special  knowledge  of  the  diagnosis  of  tuberculosis.  Therefore,  fully 
half  the  personnel  of  the  board  was  constantly  changing  on  account  of 
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temporary  assignments  for  duty  during  the  incoming  draft  increments. 
The  other  half  constituted  a  permanent  board  and  was  made  up  of  ofHcers 
who,  during  their  temporary  assignment,  exhibited  special  talent.  Each 
peimanent  member  took  a  temporarily  assigned  officer  under  his  super- 
vision. 

The  preUminary  examiners  were  instructed  to  interrogate  every  man 
verbally  regarding  family  history,  past  and  present  history  along  the 
hues  indicated  in  Circular  B  of  the  Camp  Lewis  Board,  and  according  to 
the  informal  history  form  (Form  1  of  the  Camp  Lewis  Board).  The 
physical  examination  was  then  made  as  suggested  in  Circular  A  of  the  Camp 
Lewis  Board  and  Circular  20,  S.G.O.,  following  the  principles  so  master- 
fully outlined  by  Col.  George  E.  Bushnell.  If  the  preliminary  examiner 
had  reasons  to  suspect  tuberculosis,  either  from  the  man's  family  history, 
past  history,  or  the  results  of  the  physical  examination,  he  was  required 
to  initiate  the  blank  history  Form  1,  send  the  man  in  for  fluoroscopic 
examination  and  to  the  refer  examiner  for  opinion  and  disposition.  In 
any  event,  this  procedure  was  carried  out  in  cases  presenting  any  of 
the  following  circumstances: 

A.  History  of  prolonged  contact  with,  or  death  in  the  family  from, 
tuberculosis. 

B.  Inability  to  work  because  of  ill  health. 

C.  Well-defined  history  of  previous  pleurisy,  pneumonia,  frequent  or 
protracted  colds,  typhoid  fever  or  any  other  past  illness  of  prolonged  cough 
accompanied  by  expectoration,  hemorrhage  from  the  lungs  or  expectoration 
of  bloody  sputum,  loss  of  weight  or  strength,  night  sweats,  fatigue,  etc.  (A 
sputum  examination  was  carried  out  in  every  case  in  which  cough  or  expecto- 
ration was  asserted,  or  rales  of  any  description  were  heard  on  auscultation, 
except  marginal  rales.) 

D.  Existing  cervical  adenitis,  tuberculosis  of  the  bones  or  joints,  or 
rectal  fistula. 

E.  Asthenia  and  all  cases  in  which  the  physical  condition  was  manifestly 
below  par;  or  lack  of  evidence  of  stamina  or  resistance  to  disease. 

F.  Cases  of  chest  deformity;  scoliosis,  kyphosis,  funnel  chest,  pigeon 
breast,  flat  chest  and  barrel  chest. 

G.  Cases  in  which  physical  examination  revealed: 

1.  Impaired  resonance  on  percussion. 

2.  Increased  transmission  of  voice  sounds  over  areas  in  which  these 
are  not  normally  increased. 
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3.  Abnormal  breathing,  such  as  sharpened  vesicular  or  roughened 
inspiration,  with  prolonged  expiration,  over  areas  in  which  this  was  physiolog- 
ically abnormal,  even  though  no  riles  are  detected. 

4.  All  cases  presenting  riles,  except  marginal  riles. 

5.  Fixation  of  lung  borders  or  Turban  shading. 

If  the  examination  as  just  indicated  was  distinctly  negative  and  the 
preliminary  examiner  was  of  the  opinion  that  there  was  no  evidence  of 
disease  of  the  lungs,  pleura  or  mediastinum,  he  accepted  the  man  and 
indicated  this  action  by  placing  his  number  in  an  assigned  space  on 
Form  88,  M.D.  This  enabled  us  to  determine  the  examiner  who  was 
responsible  in  any  case  brought  to  our  attention  later,  and  acted  as  a 
counter  check  on  demobilization. 

On  the  other  hand,  if  the  man  fell  into  any  of  the  above  groups  (A,  B, 
C,  D,  E,  F  or  G)  the  History  Form  1  was  initialed  by  the  preliminary 
examiner  who  filled  in  the  important  data  bearing  on  the  case.  He  also 
wrote  in  the  result  of  the  physical  examination.  In  case  of  abnormal 
physical  findings,  the  preliminary  examiner  was  obliged  to  record  the 
results  of  inspection,  percussion  and  auscultation.  A  diagnosis  was 
required  if  a  lung  abnormality  was  noted.  If  tuberculosis  was  diagnosed, 
the  examiner  was  obliged  to  indicate  the  character,  location,  extent  and 
activity  of  the  lesion.  In  case  of  other  lung  disease,  sufficient  e\'idence 
was  given  to  justify  the  diagnosis.  The  preliminary  examiner  then 
checked  for  sputum  examination,  pro\-ided  the  man  stated  that  he  suf- 
fered from  cough  and  expectoration,  or  if  any  kind  of  riles,  other  than 
marginal  riles,  were  detected  on  auscultation.  He  wrote  his  recommen 
dation  to  the  president  of  the  board  and  his  reason  for  referring  the 
case  to  the  roentgenologists  and  refer  examiners;  such  as,  "family  his- 
tory," "past  histor>%"  "physical  findings,"  "chest  deformity,"  " asthe- 
nia," etc.  The  preliminary'  examiner  signed  the  blank  and  placed  his 
number  on  Form  88,  together  with  an  "H"  to  indicate  that  a  history 
had  been  written.  The  papers  were  then  returned  to  the  conscript, 
who  passed  them  on  to  the  clerks.  They  completed  the  history  and  sent 
the  man  in  for  fluoroscopic  examination,  which  was  carried  out  at  once, 
the  findings  being  typed  on  the  history  form,  which  was  then  sent  to  the 
refer  examiner,  who  reviewed  all  the  evidence;  namely,  the  completed 
history,  physical  examination  by  the  preliminary  examiner  and  his  diag- 
nosis, and  the  roentgen-ray  findings.  The  refer  examiner  then  either 
accepted  the  man  on  accumulated  evidence  without  examination,  or  the 
man  was  brought  in  for  careful  examination  by  the  refer  examiner. 


406  RALPH  C.  MATSON 

If  1500  men  were  examined  by  the  board  a  day,  it  is  probable  that  from 
300  to  400  fell  into  some  of  the  above  groups.  All  records  of  these  men 
were  gone  over  by  the  refer  examiners,  but  all  men  were  not  reexamined, 
as  reexamination  of  all  refer  cases  was  unnecessary.  For  instance,  sup- 
pose in  a  given  case  the  preliminary  examiner  found  the  lungs  negative, 
but  that  there  was  a  family  history  and  contact  history  of  tuberculosis, 
for  which  reason  the  man  was  referred ;  the  refer  examiner  would  accept 
the  man  without  reexamination,  if  the  record  showed  the  man  to  be 
working  steadily,  maintaining  top  weight,  without  cough  or  expectora- 
tion, in  good  general  condition,  good  strength  and  roentgen-ray  negative 
or  revealing  only  an  abnormality.  However,  if  the  roentgenologist  diag- 
nosed positive  or  suspicious  tuberculosis  or  the  man  stated  he  was  unable 
to  work  on  account  of  sickness  or  loss  of  weight  amounting  to  10  per  cent 
in  the  two  years  previous  to  entering  service,  although  this  might  be 
attributed  to  hard  work,  the  man  was  reexamined.  A  reexamination 
was  done  in  nearly  every  case,  irrespective  of  roentgen-ray  findings, 
whenever  the  preliminary  examiner  noted  a  lung  abnormahty,  whether 
diagnosed  tuberculosis  or  not.  In  fact,  reexamination  by  the  refer  exam- 
iner was  carried  out  in  aU  cases  when  there  was  any  evidence  suggesting 
tuberculosis  either  in  the  past  or  present  history,  physical  findings  by 
the  preliminary  examiner  or  by  fluoroscopic  examination. 

Rejections  were  made  by  the  refer  examiners  only  and  always  after 
reexamining  the  man.  Rejections  were  based  on  physical  findings 
supported  or  unsupported  by  roentgenology.  No  man  was  rejected  or 
diagnosed  tuberculous  on  roentgenologic  findings  alone. 

For  demobilization  purposes,  this  scheme  was  altered  somewhat  to 
meet  changed  conditions  and  to  faciUtate  reference  to  records  of  men 
previously  examined  by  the  Camp  Lewis  Board,  in  order  that  a  check- 
up could  be  made.  (A  complete  report  of  this  work  will  be  published 
later.)  For  demobilization  purposes,  the  following  instructions  were 
issued  to  the  examiners  on  the  Camp  Lewis  Board : 

THE  PLAN  OF  EXAMINATION  AS  CARRIED  OOT    BY  THIS  BOARD  IS  MODIFIED  AS  FOLLOWS  FOR 

DEMOBILIZATION   PURPOSES 

Examiners  will  refer  to  Form  13S-3  or  395-1  and  note  whether  the  ofiScer  or  soldier  claims 
to  be  suffering  from  the  effects  of  any  wound,  injury,  or  disease  or  any  disability  or  impair- 
ment of  health  that  is  directly  or  indirectly  related  to  the  lungs,  pleura  or  chest  wall.  Next 
ask  the  officer  or  soldier  whether  he  was  mustered  in  this  camp,  when,  and  whether  he  was 
X-rayed  in  this  building,  thus  indicating  that  he  was  referred  to  the  refer  examiner  at  that 
time.     Consequently,  a  previous  record  of  the  ofiScer  or  soldier  is  on  file.    Then,  ask  him  if 
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he  hus  been  overseas,  and  if  so,  whether  in  zone  of  advance,  suggesting  possibility  of  having 
l>ccn  pissed.  He  will  be  verbally  interrogated  regarding  his  family,  [wst  and  present  history, 
paying  particular  altcntiun  to  the  manner  in  which  the  oflicer  or  soldier  stood  up  under 
military  training.     He  will  then  be  examined. 

V\'hcn  a  written  record  or  blank  history  form  is  prepared,  the  examiner  will  always  record 
the  clinical  history  and  physical  Imdings  upon  which  the  diagnosis  is  based,  and  the  reason 
the  case  is  referred  to  the  X-ray  and  refer  examiner.  He  is  also  responsible  for  recording  on 
this  form  all  important  data  bearing  on  the  base,  leaving  the  remaining  blank  spaces  to  be  filled 
in  by  the  history  clerks.  If  the  officer  or  soldier  is  passed  by  you  without  reference  to  refer 
examiner,  place  your  number  in  the  space  assigned  to  the  tuberculosis  team.  If  the  officer 
or  soldier  was  mustered  and  X-rayed  in  this  building  or  p.isscd  through  this  Iward  with 
his  organization  when  it  was  examined,  indicate  this  by  |>lacing  a  "P"  (previous  history) 
behind  your  number.  If  you  write  a  histor>'  and  the  present  history  is  the  only  one  that 
has  been  written,  indicate  this  by  placing  an  "H"  behind  your  number.  If,  in  addition 
to  the  present  histor>',  there  has  been  a  pre\ious  one  written,  only  your  number  is  placed 
upon  the  blank  card. 

A  written  record  on  blank  form  will  be  prepared  and  the  case  sent  to  the  X-ray  and  refer 
e.xaminer  under  the  following  conditions: 

A.  Every  officer  or  man  claiming  a  disability  of  the  lungs,  pleura  or  chest  wall  on  135-1 
or  395-4. 

B.  History  of  prolonged  contact  or  death  of  a  member  of  the  family  from  tuberculosis, 
except  in  case  the  officer  or  soldier  was  mustered  in  this  camp  and  historied  upon  admission, 
when  it  will  not  be  carried  out  again. 

C.  Inability  to  keep  up  military  duties  on  account  of  sickness  or  bad  physical 
condition. 

D.  Every  officer  or  man  who  gives  a  well  defined  historj'  of  previous  pleurisy,  pneu- 
monia, typhoid  or  any  other  illness  of  a  prolonged  character  which  could  have  been  tuber- 
culosis during  the  five  years  prior  to  entering  service,  except  in  the  case  of  officers  or  men 
mustering  in  this  camp  upon  whom  a  record  has  been  made  and  the  officer's  or  man's 
physical  condition  is  as  good  as  upon  acceptance  for  service. 

E.  Every  officer  or  man  not  mustered  at  this  camp  claiming  prolonged  cough  and  expec- 
toration, progressive  loss  of  weight  or  strength,  hemorrhage  from  lungs  or  expectoration  of 
bloody  sputum,  either  before  entering  service  or  after,  and  every  officer  or  man  mustering 
at  this  camp  claiming  above,  since  entering  ser%'ice. 

F.  Every  officer  or  man  who  has  had  pneumonia,  pleurisy,  influenza,  bronchopneu- 
monia or  other  disease  of  the  lungs  or  pleura  which  confined  him  to  a  hospital  since  entering 
service. 

G.  Existing  cervical  adenitis,  tuberculosis  of  the  bones  and  joints,  or  rectal  fistula. 
H.  All  cases  of  chest  deformity,  scoliosis,  kyphosis,  funnel  chest,  pigeon  breast,  flat 

chest  and  barrel  chest,  except  those  mustered  in  the  camp  and  referred  to  X-ray  and  refer 
examiner  upon  entering  service  and  where  physical  condition  is  not  in  a  class  lower  than 
on  entering  service. 

I.  All  cases  wherein  physical  examination  reveals: 

1.  Impaired  resonance  on  percussion. 

2.  Increased  transmission  of  voice  sounds  over  areas  where  it  is  normally  not 
increased. 

3.  Abnormal  breathing,  such  as  sharpened  vesicular  or  roughened  inspiration  with 
prolonged  expiration  or  bronchovesicular,  over  areas  where  it  is  not  physiologically  normal, 
even  though  no  r&les  are  found. 

4.  .Ml  cases  presenting  r4les,  except  marginal  lAles. 

5.  Fixation  of  lung  borders  or  Turban  shading. 
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J.  Every  officer  or  soldier  returned  from  overseas  having  been  gassed  or  claiming  to 
have  been  gassed. 

K.  Every  officer  or  soldier  who  has  received  a  wound  of  the  thorax  or  neck,  whether 
penetrating  or  not. 

(Form  13S-3  and  395-1  were  forms  which  every  officer  and  soldier  signed  prior  to  separa- 
tion from  military  service.  These  forms  were  given  to  the  soldier  or  officer  by  the  discharge 
officer,  as  authority  for  examination,  as  shown  on  the  Board's  unofficial  records.) 

It  will  thus  be  seen  that  the  system  enabled  us  to  check  up  our  work 
fairly  well.  Moreover,  the  writer  was  not  only  President  of  the  Tuber- 
culosis Board,  but  camp  tuberculosis  specialist  and  President  of  the 
Discharge  Board  as  well.  In  addition  to  the  cases  seen  in  these  capaci- 
ties, he  saw  every  case  occurring  in  the  camp,  and  was,  through  the 
courtesy  and  cooperation  of  Capt.  Thos.  G.  Clement,  tuberculosis  spe- 
cialist at  the  base  hospital,  able  to  see  every  case  transferred  from  the 
base  hospital  to  other  hospitals. 

A  further  advantage  accrued  from  the  fact  that  the  Ninety-first  Divi- 
sion was  under  observation  for  ten  months  at  Camp  Lewis  and  then 
ordered  overseas.  During  both  this  domestic  service  and  subsequent 
overseas  ser\ice,  this  division  was  accompanied  and  observed  by  Major 
Ray  W.  Matson,  who  was  President  of  the  Tuberculosis  Board  examining 
the  first  draft.  Later  it  was  largely  demobilized  at  Camp  Lewis  by  the 
board.  The  Thirteenth  Division  was  examined  and  mobilized  at  Camp 
Lewis,  and  under  observation  six  months,  then  demobilized.  Thus  we 
were  able  to  compare  entrance  examinations  with  exit  examinations  of  an 
enormous  number  of  men  who  had  been  more  or  less  under  observation  at 
home  and  overseas,  from  October,  1917,  until  August,  1919;  and  finally 
as  a  further  check,  records  of  3000  patients  at  U.  S.  A.  General  Hospital 
No.  21  have  been  studied  to  determine  place  of  mobilization,  and  whether 
or  not  they  had  been  previously  examined  for  tuberculosis,  and  by  what 
board.     (This  report  will  follow  later.) 

Now,  as  to  results,  were  the  examinations  worth  while?  Reference  to 
the  appended  tables  answers  the  question  very  decisively  in  the  affirma- 
tive. Furthermore,  the  value  was  in  direct  proportion  to  the  thorough- 
ness of  the  work  of  the  different  tuberculosis  boards,  as  well  as  the  ideals 
and  qualifications  of  individual  members  of  the  boards. 

The  rejection  rate  of  the  first  million  men  was  0.873  per  cent.  The 
breakdown  rate  was  0.29  per  cent.  The  rejection  rate  at  Camp  Lewis 
was  0.78  and  the  breakdown  rate,  0.028  per  cent.  This  difference  in 
results  is  attributed  to  the  general  absence  of  check  on  examiners  in  the 
other  camps. 
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Table  1  illustrates  the  comparative  value  of  tuberculosis  examinations 
by  qualified  and  unqualified  examiners  before  and  after  muster.  The 
first  draft  sent  to  Camp  Lewis  comprised  37,000  men.  They  were  given 
the  usual  physical  examination  formerly  given  recruits  by  medical 
officers  assigned  the  mustering  duty.     It  is  not  known  how  many  cases 

TABLE  1 
Summary  of  Camp  Leu-is  Examinations 


CHAiAcnx  or  uateual 


Referred  by  mustering  officer  at 
muster  in  e.xaminations  of  37,000, 
first  draft 

Examination  of  command  after 
muster,  first  draft 

Regular  Anny  organizations 

Second  draft  e.Tamined  before  mus- 
ter  

Demobilization:  63,575 

Previously    examined    at    Camp 

Lewis 

Not     previously     examined     at 
Camp  Lewis 

Camp  consultations;  miscellaneous 
cases:  breakdowns;  mustered  at 
other  camps;  not  examined  at 
Camp  Lewis  on  entrance  into 
service 

Total  examined 


KZJKCRD 

roR 

SEKVICZ    BY 
TUBERCU- 
LOSIS 
BOARD 
CAHP  LEWIS 


HUHBU 
EXAKIMSO 


1,670 

33,374* 
2,610 

72,983 


55,075 
8,500 


174,212 


329 


570 


0.86 


0.78 


TUBEHCTLOSIS  CASrS  fOCND  BY  THE 

TUBERCULOSIS   nOARO   ArTtR    E.S'TRANCI 

INTO  SERVICE  DISCHARGED 

OR  TRA.VSrERRES  TO  BOSPITALS 


c  u 


■o        — 


372t 
18 


57 


38 


1.11 
0.68 


0.67 


Previously  examined 
by  Ctinp  Lewfs  Tuber- 
culous Board 

Pint  drari 

Second 
draft 

6 

o'= 
Z 

10 

1 
11 

o 
.2 

X 

3 

h 

o  *" 

Z 

20 

27 

1 

o 

X 

1 
1 

2 

14 


21 


*  Among  the  3626  not  examined  out  of  37,000,  9  cases  of  tuberculosis  were  found  in 
General  Hospital  Xo.  21. 

t  278  of  these  men  were  discharged  by  Discharge  Board  at  Base  Hospital,  Camp  Lewis. 
X  1  case  found  in  General  Hospital  No.  21,  table  2,  included. 
$  3  cases  sent  to  General  Hospital  No.  21,  table  2,  included. 
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the  latter  rejected  for  tuberculosis,  because  only  questionable  cases  were 
sent  to  the  tuberculosis  board,  which  acted  as  a  refer  board  only.  Of  the 
1670  cases  referred  by  the  mustering  officer,  329  were  found  to  be  tuber- 
culous and  were  rejected. 

After  the  37,000  were  mustered,  an  examination  of  the  command  was 
begun  by  the  tuberculosis  board.  However,  only  33,374  were  available, 
as  the  rest  had  already  been  sent  away  to  fill  up  other  organizations. 
Among  the  33,374  men,  372  or  1.11  per  cent  cases  of  tuberculosis  were 
found.  These  cases  had  of  course  been  overlooked  by  the  medical 
officers  at  muster  in  examination.  Since  these  soldiers  were  already  in 
service,  they  could  not  be  rejected,  but  were  transferred  to  the  base 
hospital  and  discharged  on  certificate  of  disability,  or  transferred  to  the 
army  tuberculosis  hospitals.  This  not  only  put  the  government  to  the 
needless  expense  involved  in  equipping  and  training  these  men,  and  then 
caring  for  them,  but  also  in  compensating  them.  Many  of  these  men 
had  already  been  trained  to  fill  important  positions  and  had  become 
valuable  personnel;  consequently,  their  early  discharge  disrupted  the 
machiner}'  and  training  of  the  organizations  to  which  they  were  assigned. 
Special  problems  and  "hikes"  frequently  had  to  be  abandoned  to  allow 
groups  of  men  in  training  to  appear  for  examination. 

A  rejection  rate  of  1.11  per  cent  seems  rather  high  at  first  thought. 
However,  it  is  not  high,  considering  the  character  of  the  material  which 
came  largely  from  the  Southwest,  and  contained  enormous  numbers  of 
health  seekers  who  had  been  sent  by  the  first  draft  boards,  actually 
thinking  change  of  climate  and  enwonment  might  benefit  the  mani- 
festly tuberculous  individual. 

Of  the  33,374  first  draft  men  examined,  30,168  were  accepted  by  the 
preliminary  examiners  on  their  own  responsibility;  among  them,  ten 
cases  of  tuberculosis  developed.  The  preliminary  examiners  referred 
3206  cases  to  the  refer  examiners,  who  rejected  the  372  referred  to  above, 
as  tuberculous  (only  refer  examiners  had  authority  to  reject).  Among 
the  remaining  2834  accepted  for  serxdce,  4  developed  tuberculosis.  Two 
of  these  cases  occurred  after  four  months'  service,  one  broke  down  over- 
seas and  was  returned  to  U.  S.  A.  General  Hospital  No  21,  (attention 
to  this  case  is  in\ited  in  connection  with  table  2),  and  the  other  case 
was  accepted  as  a  healed  lesion,  but  six  months  later  became  active  after 
an  attack  of  measles. 

The  figures  relating  to  the  findings  in  a  Regular  Army  organization 
reveal  the  percentage  of  tuberculosis  we  would  expect  to  find  in  an 
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organization,  none  of  whom  had  had  other  than  the  former  usual  enh'stmcnt 
physical  examination.  The  percentage,  however,  is  considerably  lower 
than  the  rejection  rate  of  the  first  million  men. 

The  second  draft  examination  comprised  72,98.?  men,  of  whom  15,831 
came  from  the  Southwest,  and  contained  many  health  seekers.  Cali- 
fornia, for  instance,  sent  in  the  draft  13,995  men  to  Camp  Lewis,  among 
whom  178  or  1.27  per  cent  were  rejected  as  tuberculous;  whereas,  Mon- 
tana sent  10,2vS0,  of  whom  42  or  2.4  per  cent  were  rejected  on  account  of 
tuberculosis.  Still,  the  physical  condition  of  these  men  was  considera- 
bly better  on  the  whole  than  the  first  draft,  and  the  splendid  work  of  the 
medical  advisory  boards  was  evident  in  preventing  many  cases  of  mani- 
fest tuberculosis  from  being  sent  to  camp.  Of  the  72,983,  570  or  0.78 
per  cent  were  rejected  as  tuberculous.  Twenty-five  per  cent  of  the 
rejects  had  tubercle  bacilli  in  their  sputum  upon  arrival  at  camp,  no  case 
having  been  seen  by  a  medical  advisory  board. 

Of  the  72,413  accepted  for  service,  the  preliminary  examiners  accepted 
on  their  own  responsibility  56,400,  among  which  number  20  subsequently 
developed  tuberculosis.  SLx  of  these  cases  were  accepted  by  one  incom- 
petent examiner.  Sixteen  thousand  five  hundred  and  eighty-three  were 
referred  to  the  refer  examiners,  of  whom  570  were  rejected,  as  noted  above. 
One  of  those  accepted  by  the  refer  examiners  developed  tuberculosis. 
This  case  was  accepted  as  an  arrested  lesion,  but  became  active  after 
an  attack  of  influenza-pneumonia. 

From  a  study  of  the  20  cases,  occurring  among  those  accepted  by 
the  preliminary  examiners,  it  w£is  evident  that  had  instructions  been 
followed,  these  cases  would  have  fallen  into  the  hands  of  the  refer 
examiners,  and  would  have  been  rejected. 

The  demobilization  examination  of  63,575  men,  although  even  more 
painstaking  and  with  of  course  an  already  well-trained  and  more  experi- 
enced board,  revealed  only  66  cases  of  pulmonary  tuberculosis.  Our 
board  had  pre\'iously  examined  55,075  of  these  men,  the  date  of  former 
examination  ranging  from  three  months  to  two  years  before.  Among 
the  55,075  previously  examined  by  the  board,  9  cases  or  0.016  per  cent 
of  pulmonary  tuberculosis  were  found  on  demobilization  (the  average 
in  all  camps  was  0.058  per  cent).  All  of  these  men  had  rendered  full 
military  service.  One  was  a  first  draft  man  accepted  by  preliminary 
examiners.  Seven  were  second  draft  men  accepted  by  preliminary 
examiners.  (Three  of  these  were  sent  to  General  Hospital  No.  21,  and 
included  in  table  2.)     One  was  seen  by  a  refer  examiner,  who  considered 
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the  case  an  arrested  lesion  upon  entrance  five  months  previously.  In 
all,  214  cases  of  arrested  tuberculosis  were  accepted;  two  became  active. 
However,  the  following  is  a  typical  case  of  the  type  accepted,  and 
performed  full  military  service: 

E.  B.  R.,  aged  twenty-two,  a  private  in  the  Infantry,  entered  the  service  June  24,  1918. 
His  occupation  was  that  of  farmer, — working  steadily.  He  was  examined  at  Camp  Lewis, 
June  26.  There  was  no  tuberculosis  in  the  family.  Past  history:  He  stated  he  had  typhoid 
fever  in  1911,  and  had  spat  blood  for  three  months  before  the  onset  of  the  fever  (aspiration 
tuberculosis).  Present  history:  He  stated  that  he  had  a  cough  for  three  days.  He  said  he 
had  "caught  cold"  on  the  train,  but  he  stated  he  had  raised  sputum  from  the  lungs  all 
his  life.  His  strength  was  good.  He  had  no  night  sweats  or  other  complaints.  Examina- 
tion: His  height  was  65J  inches;  his  weight  was  131  (his  highest  weight);  his  general  condi- 
tion was  good;  the  habitus  was  normal,  and  his  attitude  was  active.  The  preliminary 
examiner  reported  tlie  lungs  negative.  The  man  was  sent  to  the  roentgenologist  and  to  the 
refer  examiner  on  account  of  past  history.  The  roentgenologist  reported:  "Marked  increase 
in  density  left  apex.  This  is  not  marked  but  rather  even  uniform  density.  Right  apex  illu- 
minates much  better  than  left  on  coughing.  Diagnosis:  fibrocaseous  tuberculosis."  (An 
unjustifiable  fluoroscopic  diagnosis  from  findings  noted.)  The  sputum  was  negative.  The 
refer  examiner  reexamined  the  man  and  found  impairment  of  percussion  resonance,  broncho- 
vesicular  breathing,  bronchophony,  with  narrowing  of  Kronig's  isthmus  over  the  upper  part 
of  upper  lobe  of  left  lung.  There  were  no  r&les  on  expiratory  cough.  The  diagnosis  was: 
Healed  tuberculosis. 

The  man  was  accepted  for  full  military  service  and  was  soon  overseas.  He  returned  from 
overseas  to  Camp  Lewis  for  demobilization,  February  10,  1919.  The  soldier  stated  he  had 
kept  up  his  military  duties  and  had  had  no  sickness  until  he  went  into  action  in  the  Argonne, 
September  24,  1918,  at  which  time  he  was  gassed.  He  was  sent  to  a  field  hospital,  in  which 
pneumonia  developed,  October  8,  1918.  He  was  confined  to  hospitals  until  January  6.  1919, 
and  was  then  sent  home  with  a  convalescent  detachment.  His  weight  at  the  time  of  demo- 
bilization was  138  pounds  (seven  pounds  more  than  when  he  entered  the  service),  but  he 
weighed  150  pounds  at  the  time  he  was  gassed. 

The  preliminary  examiner  recorded  that  the  general  condition  was  good,  the  habitus  nor- 
mal, the  attitude  active,  and  the  lungs  negative.  The  man  was  sent  to  the  roentgenologist 
and  to  the  refer  examiner  because  of  the  history  of  gassing.  (All  men  stating  that  they  had 
been  gassed  were  sent  to  refer  examiners.)  The  roentgen-ray  examination  was  made  by  one 
of  the  refer  examiners  in  this  instance,  who  reported;  "Fan-shaped  area  of  increased  density 
extending  upward  and  outward  from  left  hilum  to  apex.  The  left  apex  hazy  and  does  not 
illuminate  on  coughing.     Diagnosis:    fibrocaseous  tuberculosis." 

Reexamination  of  the  man  by  a  refer  examiner  revealed  identically  the  same  findings  as 
noted  on  his  entrance  examination  and  a  diagnosis  of  healed  tuberculosis  was  made. 

The  two  records  were  compared  and  since  the  man  was  accepted  with  a  healed  lesion  and 
it  had  remained  apparently  the  same,  the  man's  general  condition  being  even  better,  he  was 
discharged  with  a  notation  made  on  the  certificate  of  physical  examination  prior  to  sepa- 
ration from  military  service  (135-3  A.  G.  O.)  that  a  healed  tuberculosis  was  present  but  existed 
prior  to  induction  into  military  service  and  had  not  been  aggravated.  The  soldier  claimed 
no  disability  and  none  was  given. 

Had  the  refer  examiner  accepted  the  roentgenologic  diagnosis,  the  man  would  have  been 
an  original  reject,  and  the  army  would  have  been  deprived  of  the  services  of  an  efficient 
soldier.  On  the  other  hand,  had  we  not  had  a  previous  record  of  the  case,  or  had  some  other 
method  of  examination  been  used,  this  soldier  very  likely  would  have  been  considered  a  case 
for  one  of  the  tuberculosis  hospitals." 
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Of  the  63,575  men  examined  on  <lemobiliz;ilion,  8500  had  not  been 
previously  examined  for  tuberculosis  by  any  board.  These  men  be- 
longed to  the  National  Guard  and  various  other  organizations.  Among 
this  small  ^roup,  57  or  67  per  cent  with  pulmonary  tuberculosis  were 
found,  as  shown  above.  This  is  practically  the  same  percentage  found 
in  Regular  Army  organizations.  Three  cases  of  this  group  belonged  to 
the  v^626  first  draft  men  mustered  at  Camp  Lewis,  but  sent  away  before 
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they  were  examined  by  the  tuberculosis  board.  Camp  consultations  were 
comprised  of  cases  picked  up  by  me  as  camp  tuberculosis  specialist,  from 
soldiers  transferred  from  other  places  to  fill  up  organizations  at  Camp 
Lewis.  The  number  of  troops  from  which  these  cases  occurred  is 
impossible  to  state.  Few  of  these  had  been  previously  examined  for 
tuberculosis. 

Table  2  throws  additional  light  upon  the  value  of  carefuly  supervised 
tuberculosis  examination. 
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Among  3000  records  of  the  patients  at  U.  S.  A.  General  Hospital  No. 
21  studied,  there  were  183  from  the  contributing  states  to  Camp  Lewis 
who  claimed  they  had  been  examined  for  tuberculosis  by  various  boards. 
Of  the  183,  170  were  not  mustered  or  examined  at  Camp  Lewis,  but  at 
various  other  camps  and  places  of  mobilization  in  the  area  contributing 
to  Camp  Lewis.  Of  the  13  cases  in  General  Hospital  No.  21  who  were 
mustered  at  Camp  Lewis,  9  were  breakdowns  from  the  3626  first  draft 
men  sent  away  from  Camp  Lewis,  having  been  accepted  by  the  mustering 
ofiQcer,  but  before  they  could  be  examined  by  the  board.  Three  of  these 
cases  were  picked  up  on  demobilization  by  the  Camp  Lewis  Board  and 
transferred  to  the  hospital.  One  was  a  first  draft  who  had  been  examined 
and  his  discharge  recommended  by  his  company  commander.  The  com- 
pany was  about  to  be  transferred  to  another  camp,  and  as  this  soldier 
was  considered  valuable  to  the  company  commander,  he  did  not  initiate 
the  form  necessary  for  discharge.  Consequently,  the  soldier  left  Camp 
Lewis  and  was  later  sent  overseas,  where  he  broke  down  and  was 
returned  to  the  United  States  to  General  Hospital  No.  21.  This  case  is 
the  only  one  occurring  in  the  Ninety-first  Division  among  those  exam- 
ined for  tuberculosis  by  the  Camp  Lewis  Board.  Three  cases  were  from 
the  56,400  accepted  by  the  preliminary  examiner  without  reference  to 
the  refer  examiner.  Study  of  these  cases  in  the  hospital  made  it  evident 
that  they  should  have  been  historied  and  referred,  and  imdoubtedly 
would  have  been  rejected. 

Table  2,  while  accurate  so  far  as  the  material  studied  at  General  Hos- 
pital No.  21  is  concerned,  is  on  the  other  hand  only  relatively  accurate, 
because,  of  course,  not  all  cases  from  the  contributing  states  to  Camp 
Lewis  found  their  way  into  General  Hospital  No.  21;  and  while  there 
was  only  one  breakdown  overseas  in  the  Ninety-first  Division,  this  case 
being  sent  to  General  Hospital  No.  21,  it  is  of  course  possible  that  cer- 
tain troops  examined  at  Camp  Lewis  and  sent  away  to  fill  up  other  divi- 
sions could  have  developed  tuberculosis,  and  found  their  way  into  tuber- 
culosis hospitals  other  than  General  Hospital  No.  21,  and  no  record  be 
available.  Nevertheless,  it  is  not  probable  that  the  breakdown  among 
the  smaller  group,  examined  on  entrance  but  not  on  demobilization  at 
Camp  Lewis  and  whose  subsequent  history  is  therefore  unknown,  was 
higher  than  among  the  55,075  who  had  been  examined  by  the  board  on 
entrance  into  service,  and  again  on  discharge,  after  having  been  under 
obsers^ation  from  three  months  to  nearly  two  years.  In  other  words, 
we  know  of  170  cases  of  tuberculosis  that  developed  from  among  192,302 
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or  0.08  per  cent  (there  were  of  course  many  others  we  do  not  know  about, 
as  the  average  breakdown  rate  was  0.29  per  cent  for  the  army),  as  com- 
pared with  13  or  0.011  per  cent  we  have  traced  back  to  the  113,614. 
While  it  could  not  be  determined  absolutely  whether  the  170  had  actu- 
ally been  examined  by  a  special  board,  it  was  determined  that  9  of  the 
13  who  claim  they  were  examined  at  Camp  Lewis  had  not  been  examined 
by  the  special  board,  but  had  received  only  the  usual  muster  in  e.xamina- 
tion.  The  same  may  have  held  true  with  regard  to  those  mustered  at 
other  camps.  It  may  be  mentioned,  then,  in  passing  that  an  effort  was 
made  to  verify  statements  as  to  whether  the  soldier  was  examined  for 
tuberculosis  or  not. 

Granting  that  there  is  the  same  large  percentage  of  error  in  statements 
and  clinical  records  of  the  170  referred  to  above,  and  not  mustered  at 
Camp  Lewis  as  among  those  who  were,  the  balance  is  still  very  much  in 
favor  of  Camp  Lewis. 

TABLE  3 
Number  cases  in  U.  S.  A.  General  Hospital  No.  21 

Studied 3000 

E.xamined  for  tuberculosis  on  entrance  into  service 902 

Not  examined  for  tuberculosis  until  onset  of  present  illness 2098 

Table  3  is  also  only  relatively  correct,  because  it  would  appear  that  the 
902  examined  for  tuberculosis  upon  admission  into  service  are  cases  in 
which  the  disease  was  overlooked,  when,  as  a  matter  of  fact,  study  of 
these  records  shows  that  590  are  first  draft  men  who  were  imperfectly 
examined,  and  the  disease  in  many  cases  was  found  by  tuberculosis 
boards  after  the  men  had  been  mustered  into  service.  Being  already  in 
the  service,  they  could  not  be  rejected,  as  was  done  in  case  of  the  second 
draft,  but  were  hospitalized.  Absolute  figures  giving  the  number  of  the 
above  cases  who  were  examined  by  tuberculosis  boards  and  passed,  and 
later  broke  down,  are  not  possible,  because  the  information  is  not  con- 
tained in  the  clinical  records,  and  the  patients  themselves  are  unable  to 
throw  much  light  upon  the  problem.  The  balance  of  the  902,  or  312,  are 
second  draft  men.  .\11  were  examined  for  tuberculosis  and  probably 
should  have  been  rejected,  judging  from  a  study  of  the  cases  missed  by 
the  Camp  Lewis  Board.  However,  the  table  shows  ver>'  clearly  the 
value  of  the  tuberculosis  examination,  because  the  percentage  of  break- 
downs among  the  men  who  were  not  examined,  constituting  the  small 
group,  is  enormously  greater  than  the  percentage  of  breakdowns  from 
the  large  group  that  was  examined. 
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It  has  been  very  clearly  shown,  I  think,  that  the  principles  so  outlined 
by  Colonel  Bushnell  have  been  of  value  in  eradicating  tuberculosis  from 
the  army,  and  that  the  examinations  were  worth  while.  It  is  of  national 
importance  that  the  principles  followed  in  the  army  examinations  should 
be  projected  into  medical  practice  of  civil  life,  and  that  examination  of 
working  classes,  etc.,  be  undertaken.  Pulmonary  tuberculosis  exists  to 
an  enormous  extent  in  our  cities,  in  our  industries  and  in  other  institu- 
tions. Wheaton,  in  a  survey  of  Chicago,  found  among  165,700  persons 
examined  2240  moderately  advanced,  and  323  far  advanced  cases  of 
tuberculosis,  or  1.34  per  cent,  which  is  about  the  percentage  found  in 
the  first  draft  examinations.  He  found  in  various  institutions  from  8 
to  20  per  cent  easily  detected  tuberculosis  cases,  and  it  is  safe  to  assimie 
that  similar  figures  would  be  found  in  any  city.  As  a  matter  of  fact, 
whole  communities  could  be  examined  by  a  dispensary  organized  along 
the  lines  used  at  Camp  Lewis.  It  is,  furthermore,  most  important  that 
a  juster  attitude  be  taken  regarding  the  diagnosis  of  early  tuberculosis 
in  civil  life.  Undoubtedly,  if  our  medical  students  and  physicians  were 
taught  these  principles,  fewer  mistaken  diagnoses  of  pulmonary  tubercu- 
losis would  be  made  on  the  erroneous  interpretation  of  either  topical 
variations  of  normal  physical  signs  or  misinterpretation  of  physical 
signs,  due  to  other  diseases. 

Grateful  appreciation  for  valuable  assistance  is  hereby  acknowledged  to  my  assistant  on 
the  Camp  Lewis  Board,  Contract  Surgeon  B.  R.  Wallace,  and  to  other  members  of  the  Board, 
to  Capt.  Thos.  G.  Clement,  former  Tuberculosis  Specialist,  Base  Hospital,  Camp  Lewis, 
and  later  Assistant  Chief  of  Medical  Service,  U.  S.  Army  General  Hospital  No.  21;  and 
also  to  members  of  the  Medical  Service  and  Miss  Ruth  Bond  of  General  Hospital  No.  21, 
for  valuable  assistance  in  collecting  data  from  patients  and  from  clinical  records. 
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THE  CLASSIFICATION    OF   PULMONARY  TUBERCULOSIS 

BASED  UPON  SYMPTOMS  AND  PHYSICAL 

AND  X-RAY  FINDINGS 

LAWRASON  BROWN,  FRED  11.  HEISE  and  H.  L.  SAMPSON 
From  the  Trudeau  SjtuUorium,  Trudeau,  Xav  York 

The  classification  of  pulmonary  tuberculosis  has  always  been  unsatis- 
factory and,  since  it  is  impossible  to  exclude  entirely  the  personal  equa- 
tion, it  probably  always  will  be  so.  The  modification  of  the  National 
Tuberculosis  Association's  classification  suggested  by  Rathbun  and 
adopted  by  the  American  Sanatorium  Association  is  an  attempt  to  re- 
duce the  error  due  to  the  personal  equation.  \Maile  the  classification 
of  the  National  Tuberculosis  Association  depends  upon  both  physical 
signs  and  symptoms,  the  classification  of  the  American  Sanatorium  As- 
sociation depends  primarily  only  upon  physical  signs  and  subdi\-ides  the 
incipient,  moderately  advanced  and  far  advanced  groups  into  three 
other  groups,  depending  upon  s}Tnptoms.  It  has  long  been  recognized 
that  any  classification  that  rested  upon  physical  signs  was  very  likely  to 
be  erroneous,  for  physical  signs,  though  they  tell  only  what  has  happened 
and  not  what  is  happening,  do  not  always  tell  the  whole  story.  In  fact, 
many  have  come  to  believe  that,  accepting  a  diagnosis  of  pulmonary 
tuberculosis,  the  sjinptoms  reveal  what  is  happening  at  the  time  of 
examination  and  consequently  of  classification.  These  facts  have  long 
been  known,  and  even  Turban,  whose  classification  based  on  physical 
findings  has  been  most  widely  used,  recognized  that  it  did  not  wholly 
suffice.  Be  this  as  it  may,  to  the  majority  of  workers  in  pulmonary  tu- 
berculosis it  has  appeared  that  a  classification  based  on  the  extent  of  the 
pulmonary  disease  is  to  be  preferred  to  all  others. 

In  another  communication  we  have  attempted  to  show  that  the  in- 
ferences in  regard  to  the  extent  of  disease  drawn  from  the  study  of 
physical  signs  may  greatly  mislead.  In  48  per  cent  of  the  814  instances, 
the  disease  was  more  extensive  than  the  inferences,  drawn  from  the 
physical  signs,  would  suggest. 

For  these  reasons  it  has  seemed  worth  while  to  us  to  suggest  that  the 
classification,  based  primarily  upon  the  extent  of  pulmonary  disease, 
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should  rest  not  only  on  the  notoriously  uncertain  physical  signs,  but  also 
upon  the  extent  of  disease  as  shown  by  X-ray  plates.  We  therefore  sug- 
gest that  the  following  additions  be  made  to  existing  definitions: 

/.  To  the  definition  of  Incipient  {or  Minimal): 
X-ray  findings  to  show  a  total  area  involved  (parenchymatous)  not 
greater  than  the  area  to  the  upper  level  of  the  2nd  chondrosternal  junction 
on  one  side  (both  sides  may  be  involved)  in  the  form  of  scattered  mottling,  or 
an  intense  shadow  interpreted  as  pleuritic. 

2.  To  the  definition  of  Moderately  Advanced: 

X-findings  to  show  an  intense  shadow,  not  interpreted  as  pleuritic,  of 
no  greater  extent  than  the  area  above  the  upper  level  of  the  4th  chondro- 
sternal junction  on  one  side;  or  areas  of  rarefaction  interpreted  as  cavities 
limited  to  one  interspace;  or  scattered  mottling  over  a  greater  area  than  under 
Minimal,  but  not  greater  than  the  area  of  one  entire  lung  and  to  the  level  of 
the  2nd  chondrosternal  jimction  on  the  opposite  side. 

3.  To  tite  definition  of  Far  Advanced: 

The  X-ray  to  show  an  intense  shadow,  not  interpreted  as  pleuritic,  of 
greater  extent  than  the  area  to  the  level  of  the  4th  chondrosternal  junction, 
or  areas  of  rarefaction  interpreted  as  cavities,  greater  than  one  interspace,  or 
scattered  mottHng  greater  in  extent  than  under  Moderately  Advanced. 

The  classification  of  any  case  would  be  made  either  by  physical  signs 
or  by  X-ray  findings,  selecting  the  one  that  revealed  the  greater  extent 
of  disease.  This  should  of  course  be  indicated  by  P.  S.  in  brackets  when 
the  classificarion  depends  upon  physical  signs,  or  by  X-R  in  brackets 
when  it  depends  upon  X-ray  plates. 

We  would  also  suggest  that,  even  when  the  symptoms  fall  in  the  in- 
cipient group  (Group  A),  the  case  may  nevertheless  be  active,  and  even 
in  the  moderately  advanced  group  the  disease  may  be  inactive.  Hence, 
it  seems  to  us  wise  to  consider  whether  it  is  well  to  attach  the  letters  A 
or  I,  indicating  "active  disease"  and  "inactive  disease,"  to  each  record. 
We  fully  realize  that  it  might  be  well  to  define  these  terms  more  fully 
before  accepting  such  additions  to  the  classification. 

The  term  Incipient  has  long  been  a  stumbling  block.  The  word  im- 
phes  time,  and,  as  used  in  our  classification,  it  ignores  time.  For  ex- 
ample, a  patient  may  go  to  Colorado  and  be  classified  as  Moderately 
Advanced.  After  a  year's  residence  he  may  return  east  for  a  change 
and  seek  admission  to  another  institution.     WTiile  in  Colorado  he  may 
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have  improved  so  much  that,  on  his  return,  it  would  be  necessary  to 
classify  him  as  Incipient.  The  whole  struggle  about  the  definition  of  the 
incipient  group  was  to  make  it  define  a  type  of  case  that  was  in  a  stage 
about  as  early  as  any  in  which  a  positive  diagnosis  could  be  made.  For 
these  reasons  it  seems  to  us  that  the  term  Minimal  would  express  this 
idea  far  better,  and  for  future  workers  remove  the  stumbling  block  of 
time;  for  they  would  no  longer  wonder  how  disease  of  ten  or  more  years 
duration  could  be  called  incipient. 

CLASSIFICATION  OF  PULMONARY  TUBERCULOSIS 

1.  On  Admission. 

These  definitions  indicate  the  furthest  extent  of  disease  and  the  greatest 
severity  of  sjinptoms  that  a  patient  can  present  and  still  belong  to  the  stage 
defined.  All  patients  beyond  the  minimal  stage  fall  in  the  moderately  ad- 
vanced stage,  unless  the  physical  signs,  X-ray  findings  and  symptoms  exceed 
those  of  the  moderately  advanced  stage,  when  they  should  be  classified  as 
far  advanced. 

Minimal.  Slight  or  no  constitutional  s>Tnptoms  (including  particu- 
larly gastric  and  intestinal  disturbance  or  rapid  loss  of  weight),  slight  or  no 
elevation  of  temperature  or  acceleration  of  pulse  at  any  time  during  the 
twenty-four  hours. 

Expectoration  usually  small  in  amount  or  absent. 

Tubercle  bacilli  may  be  present  or  absent. 

Slight  infiltration  limited  to  the  apex  of  one  or  both  lungs,  or  a  small 
part  of  one  lobe. 

X-rays  findings  to  show  a  total  area  involved  (parenchymatous),  not 
greater  than  the  area  to  the  upper  level  of  the  2nd  chondrostemal  junction 
on  one  side  (both  sides  may  be  involved)  in  the  form  of  scattered  mottling,  or 
an  intense  shadow  interpreted  as  pleuritic. 

No  tuberculous  complications. 

Moderately  Advanced.  No  marked  impairment  of  function,  either 
local  or  constitutional. 

Localized  consolidation  moderate  in  extent  with  litde  or  no  e\'idence 
of  cavity  formation;  or  infiltration  more  extensive  than  under  Minimal. 

The  X-ray  to  show  an  intense  shadow,  not  interpreted  as  pleuritic,  of 
no  greater  extent  than  the  area  above  the  upper  level  of  the  4th  chondro- 
stemal junction  on  one  side;  or  areas  of  rarefaction  interpreted  as  ca\'ities 
limited  to  one  interspace;  or  scattered  mottling  over  a  greater  area  than  under 
Minimal  but  not  greater  than  the  area  of  one  entire  lung  and  to  the  level  of 
the  2nd  chondrostemal  junction  on  the  opposite  side. 
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No  serious  complications. 

Far  Advanced.     ^Marked  impairment  of  function,  local  or  constitutional. 

Marked  consolidation  of  an  entire  lobe. 

Or  disseminated  areas  of  beginning  cavity  formation. 

The  X-ray  to  show  an  intense  shadow,  not  interpreted  as  pleuritic,  of 
greater  extent  than  the  area  above  the  upper  level  of  the  4th  chondrosternal 
junction  of  one  side,  or  areas  of  rarefaction  interpreted  as  cavities,  greater 
than  one  interspace,  or  scattered  mottling  greater  in  extent  than  imder  Mod- 
erately Advanced. 

Or  serious  complication. 

Miliary  tuberculosis. 

2.  On  discharge. 

Apparently  arrested.  All  constitutional  symptoms  and  expectoration 
with  bacilli  absent  for  a  period  of  three  months;  the  physical  signs  and  X-ray 
findings  to  be  those  of  a  healed  lesion. 

Quiescent.  Absence  of  all  constitutional  symptoms;  expectoration  and 
bacilli  may  or  may  not  be  present;  physical  signs  and  X-ray  findings  to  be 
stationary  or  retrogressive;  the  foregoing  conditions  to  have  existed  for  at 
least  two  months.  It  must  be  borne  in  mind  that  increase  of  physical  signs 
with  lessening  of  symptoms  and  improvement  of  general  condition  may  occur 
in  quiescent  cases.  However,  in  these  cases  the  X-ray  must  show  a  stationary 
or  retrogressive  condition.  The  length  of  time  mentioned  is,  of  course, 
somewhat  arbitrary,  but  it  is  intended  to  cover  the  cases  which  frequently 
occur  where  the  patients  leave  a  sanatorium  for  various  reasons,  contrary  to 
advice,  after  a  stay  of  a  few  weeks,  although  all  active  symptoms  may  have 
ceased  completely  soon  after  entrance. 

Improved.  Constitutional  symptoms  lessened  or  entirely  absent; 
physical  signs  and  X-ray  findings  improved  or  unchanged;  cough  and  expec- 
toration with  bacilli  usually  present. 

Unimproved  or  Progressive.  All  essential  symptoms,  physical  signs 
and  X-ray  findings  imabated  or  increased. 

Died. 

3.  Ultimate  results. 

Apparently  Cured.  All  constitutional  symptoms  and  expectoration 
with  bacilli  absent  for  a  period  of  two  years  under  ordinary  conditions  of  life. 

Well.  Patients  who  fulfill  all  the  conditions  required  under  Appar- 
ently Cured  but  about  whose  sputum  no  definite  information  can  be  obtained. 

Arrested.    See  Quiescent  above. 

Improved.    See  above. 

Progressive.    See  above. 

Dead. 
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DEFINITION  OF  TERMS 

Terms  used  in  definition  of  minimal. 

1.  Slight  constitutional  disturbance.  Slight  loss  of  appetite,  of  strength, 
of  weight;  lassitude;  possibly  slight  acceleration  of  pulse  or  possibly  slight  ele- 
vation of  temperature.  The  impairment  of  health  may  be  so  slight  that  the 
patient  does  not  look  or  feel  sick  in  the  ordinary  sense  of  the  word. 

2.  Slight  elevation  of  temperature.  Maximum  temperature  after  rest 
for  one  hour  never  over  99.5°  to  100°F.  by  mouth  (or  100.5°  per  rectum). 

3.  Slight  acceleration  of  pulse.  Ma.vimum  pulse  rate  not  over  90  after 
rest  for  one  hour,  sitting  or  lying,  except  when  due  to  causes  other  than  tuber- 
culosis. 

4.  Absence  of  tubercle  bacilli.  Each  monthly  examination  (if  the  spu- 
tum be  negative)  to  consist  of  a  careful  microscopic  examination,  with  a 
mechanical  stage,  of  two  smears,  devoting  at  least  three  minutes  to  each  smear, 
made  from  selected  particles  (at  least  si.x  from  different  parts)  of  the  sputum 
on  each  of  three  successive  days.  The  morning  sputum  should  always  be 
obtained,  or,  better,  the  minute  bits  that  some  arrested  patients  raise  at  very 
infrequent  intervals.  It  is  not  yet  deemed  wise  to  insist  on  digestion  and 
centrifugalization  or  on  inoculation  of  guinea  pigs. 

5.  Physical  signs  of  infillralion.  Slight  prominence  of  the  clavicle, 
lessened  movement  of  chest,  narrowing  of  apical  resonance  with  lessened  move- 
ment of  base  of  lung,  slight  or  no  change  in  resonance,  distant  or  loud  and 
harsh  breathing,  with  or  without  some  change  in  the  rhythm  (that  is,  pro- 
longed expiration),  vocal  resonance  possibly  slightly  increased;  or  fine  or 
moderately  coarse  riles  present  or  absent.  If  sputum  contains  tubercle 
bacilli,  any  one  of  these. 

6.  Apex.  That  portion  of  the  lung  situated  above  the  clavicle  and 
the  third  vertebral  spine. 

7.  A  small  part  of  one  lobe.  An  area  of  one  or  two  intercostal  spaces, 
or  an  area  not  exceeding  60  to  80  sq.  cm.  in  extent,  according  to  the  size  of 
the  patient. 

Terms  used  in  definition  of  moderately  advanced. 

1.  Marked  impairment  of  function,  either  local  or  constitutional.  Local: 
Marked  dyspnea  on  exertion  limiting  seriously  the  patient's  activity.  Con- 
stitutional: Marked  weakness,  anorexia,  tachycardia. 

2.  Moderate  extent  of  localized  consolidation.  An  area  of  one  half  lobe 
or  less,  but  may  in\-olve  both  apices;  marked  dulness,  bronchial  or  decidedly 
bronchovesicular  breathing;  markedly  increased  vocal  resonance;  riles  usually 
present.  These  signs  to  be  sharply  limited  as  to  area  instead  of  gradually 
shading  into  normal  phj'sical  signs. 
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3.  Evidence  of  destruction  of  tissue.  Presence  of  tubercle  bacilli  or 
elastic  fibers  in  the  sputum  or  the  presence  of  the  physical  signs  of  a  cavity. 
There  are  no  absolutely  certain  physical  signs  of  cavity  but  a  combination 
of  any  four  of  the  following  signs  is  to  be  taken  as  indicative  of  a  ca\'ity:  (1) 
cracked-pot  note;  (2)  amphoric  breathing;  (3)  intense  whispering  pectorilo- 
quy; (4)  a  veiled  puff  or  post-tussive  suction;  (5)  bubbling  r&les.  "Physical 
signs  of  softening"  do  not  admit  of  any  definition  apart  from  that  of  cavity 
formation,  and  the  term  should  not  be  used. 

4.  Disseminated  fibroid  deposits.  More  or  less  localized  areas  of 
fibrous  tissue,  producing  on  physical  examination  some  change  in  dulness  in 
the  percussion  note,  more  or  less  increase  of  vocal  resonance,  harsh,  suppressed, 
or  bronchovesicular  breathing,  riles  sibilant  or  sonorous  usually,  but  at  times 
fine  and  moderately  coarse. 

5.  Serious  complications.  These  should  be  limited  to  tuberculous  com- 
plications, such  as  meningitis,  pharyngitis,  laryngitis  (except  slight  thicken- 
ing of  the  posterior  interarj-tenoid  space,  and  superficial  ulceration  of  a  vocal 
cord),  enteritis,  peritonitis,  nephritis,  cystitis,  orchitis,  adenitis  (unless  very 
slight),  etc. 

Terms  used  in  definition  of  far  advanced. 

1.  Marked  consolidalion.  Indicates  dulness  merging  into  flatness, 
bronchial  or  tubular  breathing  and  other  signs  of  consolidation  as  defined  in 
paragraph  2,  Moderately  Advanced. 

Definition  of  terms  used  in  X-ray  classification. 

These  conditions  are  judged  from  plates  (negatives)  and  not  from  fluoro- 
scopic screen  or  photographic  prints  (positives). 

1.  Mottling.  Characterized  by  numerous  various  sized  transparent  or 
translucent  spots  with  iU  defined  margins,  usually  fusing  with  one  another;  or 
the  smaU  spots  may  be  scattered  and  may  be  discrete,  though  usually  they 
have  ill  defined  margins  and  tend  to  fuse  with  surrounding  shadows.  The 
term  mottling  is  not  to  be  used  to  describe  isolated  small  densities  where  they 
can  almost  be  counted.    The  term  mottling  implies  nimierous  tubercles. 

2.  Intense  shadow.  An  area  or  areas  (of  an  interspace  or  more)  of 
almost  transparency.  This  is  to  be  intrapulmonary  and  if  possible  differentiated 
from  pleuritic  changes  which  may  also  cast  an  intense  shadow.  The  mam- 
mae, the  pectorales  and  the  sternocleidomastoid  muscles  are  often  confusing 
but  can  be  differentiated  by  proper  technique.  The  character  of  an  intense 
shadow  is  about  like  that  cast  by  the  heart. 

3.  Area  of  rarefaction.  Characteristic  areas  of  rarefaction  are  the  lu- 
men of  the  trachea  in  the  mediastinal  shadow  or  a  bleb  of  gas  in  the  fundus  of 
the  stomach.    These  areas  transmit  more  X-ray  when  compared  with  the 
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shadows  cast  by  the  tissues  in  the  immediate  neighborhood.  These  areas  of 
rarefaction  reveal  a  diminution  or  complete  absence  of  lung  markings  and 
imply  intrapulmonar\'  cavity.  Ver>'  often  overlying  shadow-producing  tissue 
and  pathological  changes  (thickened  pleura)  make  the  detection  of  an  area  of 
rarefaction  difficult.     Annular  shadows  are  to  be  differentiated  if  possible. 

Terms  used  in  definition  of  apparently  arrested. 

1.  Constitutional  symptoms.  These  include  elevation  of  temperature, 
loss  of  weight,  loss  of  strength,  night  sweats,  chills,  tachycardia,  cyanosis, 
loss  of  appetite,  amenorrhea,  etc. 

2.  Physical  signs  of  a  healed  lesion.  These  may  embrace  every  physi- 
cal sign  of  infiltration  or  consoUdation  (see  paragraphs  5  Minimal  and  2  Mod- 
erately Advanced)  with  the  exceptions  of  riles,  which  must  be  permanently 
absent,  except  possibly  a  few  fine  riles  at  the  baise,  probably  atelectatic  in 
origin,  and  at  one  apex  or  over  a  small  part  of  one  lobe.  Riles  in  the  latter 
two  places  are  to  be  heard  only  during  the  cough,  at  the  end  of  a  prolonged 
expiration,  or  during  the  inspiration  which  follows  the  cough. 

3.  X-ray  findings  in  a  healed  lesion.  The  condition  to  be  stationary 
or  retrogressive  for  the  preceding  three  months. 

Terms  used  in  definition  of  improved. 

1.  Constitutional  symptoms  lessened  or  entirely  absent.  By  this  is 
meant  an  improvement  in  the  general  condition  as  shown  by  a  gain  in  both 
weight  and  strength  or  by  reduction  of  previous  febrile  temperature  to  normal 
without  loss  of  strength. 

Terms  used  in  definition  of  unimproved  or  progressive. 
1.  Essential  symptoms  and  signs.     These  include,  among  others,  weight. 
Strength,  appetite,  night  sweats,  hemoptysis,  pleurisy,  dyspnea,  temperature, 
pulse  rate,  dulness,  changes  in  vocal  resonance  and  respiratory  movement, 
rfiJes. 

Terms  used  in  definition  of  apparently  cured. 

1.  Ordinary  conditions  of  life.  This  term  as  used  implies  that  the 
patient  is  able  to  live  in  an  environment  where  he  is  able  to  support  himself 
without  the  assistance  of  others,  or  to  live  in  his  former  surroundings  and 
pursue  his  former  occupation. 


THE  CLASSIFICATION  OF  PULMONARY  TUBERCU- 
LOSIS AS  MODIFIED  BY  STEREOSCOPIC 
ROENTGENOGRAMS! 

BERTRAM  H.  WATERS  and  J.  BURNS  AMBERSON,  Jr. 
Loomis  Sanatorium,  Loomis,  New  York 

A  review  of  the  literature  of  recent  years  upon  the  diagnosis  of  pul- 
monary lesions,  especially  that  referring  to  the  value  of  the  roentgen 
ray,  is  interesting.  In  the  earHer  contributions  of  clinicians  there  may 
be  found  expressions  of  doubt;  and  even  the  most  enthusiastic  radio- 
graphers, absorbed  in  the  technical  development  of  their  art  and  strange 
to  the  new  method  of  examination,  were  unprepared  to  insist  upon  its 
accuracy  or  the  interpretation  of  their  findings. 

With  more  general  use  of  the  fluoroscopic  screen  and  photographic 
plates,  and  rapid  improvement  in  technical  methods,  a  new  note  of 
assurance  appears  in  the  discussions  of  the  relative  value  of  established 
methods  of  examination  by  the  clinician  and  the  newer  one  of  the  roent- 
genologist, in  the  diagnosis  of  early  pulmonary  tuberculosis.  At  this 
period  the  former  had  learned,  often  by  discomfiting  experience,  that 
roentgenograms  coiild  disclose  cavities  of  size  which  he  had  missed  and 
gross  lesions,  generally,  the  extent  of  which  he  had  not  suspected;  while 
the  latter  was  beginning  to  realize  that  many  appearances  of  infiltration 
and  even  definite  shadows,  were  not  accompanied  or  followed  by  the 
symptoms  of  clinical  tuberculosis.  But  with  a  tenacity  almost  pathetic, 
the  clinician  on  the  one  hand,  is  often  found  still  opposing  the  inference 
that  classic  procedures  in  the  physical  examination  of  the  chest  are  not 
sufficient,  or  even  superior  for  the  diagnosis  of  early  lesions;  and  indeed 
he  is  often  rewarded  by  the  failure  of  the  radiograph  to  disclose  them  in 
patients  unquestionably  tuberculous,  while  on  the  other,  the  roentgeno- 
logist, with  an  eagerness  and  assurance  born  of  conscious  possession  of 
new  and  valuable  methods  of  study,  contends  for  the  significance  of 
sUght  variation  from  the  normal  intensity  of  linear  markings  and  peri- 
bronchial or  localized  parenchymatous  shading. 

1  Read  before  the  Clinical  Section  of  the  Sixteenth  Annual  Meeting  of  the  National 
Tuberculosis  Association,  St.  Louis,  Missouri,  April  23,  1920. 
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III  1916,  Minor  (1)  in  a  splendidly  fair  discussion  of  ihc  suljjcct,  while 
maintaining  that  "the  solution  of  the  question  of  the  exact  diagnostic 
value  of  the  X-ray  is  not  yet  possible,"  conceded  it  to  be  indispensable 
in  determining  the  character  and  extent  of  grosser  or  deeply  placed 
lesions,  admitted  that  "in  a  few  difiicult  cases  the  stereoscopic  plate  is 
needed  for  a  final  diagnosis,"  and  urged  the  routine  use  of  the  fluoroscope, 
and,  for  more  leisurely  study  and  permanent  record,  stereoscopic  plates. 

Since  then  much  careful  and  illuminating  study  has  been  given  to  the 
interpretation  of  roentgen  findings,  especially  by  radiographers,  with  the 
effect  of  more  firmly  establishing  their  case,  in  the  course  of  which  the 
further  perfection  of  their  technical  methods  and  the  use  of  stereoscopic 
plates  have  been  most  important  factors. 

While  it  is  true  that  even  so  recently  as  1919,  Walsh,  Wood  and  Thomp- 
son (2)  reported  experimental  work  tending  to  the  conclusion,  among 
others,  that  "much  of  the  teaching  and  speculation  in  regard  to  X-ray 
shadows  in  connection  with  tuberculosis  of  the  lungs  is  far  from  correct 
as  is  proved  by  autopsy,"  they  are  in  agreement  with  the  majority  of 
clinicians  and  roentgenologists  alike,  in  the  expression  of  their  opinion 
that  "the  best  results  are  achieved  by  careful  diagnosis  compared  with 
the  X-ray  plates,  and,  if  differences  are  found,  submission  of  these  to 
physical  examination  before  conclusion  is  reached." 

For  several  years  it  has  been  the  custom  at  Loomis  Sanatorium  to 
make  and  study  stereograms  of  each  patient,  but  no  critical  comparison 
of  these  findings  with  those  of  the  physical  examination  was  made  as  a 
roudne  procedure  until  December,  1918.  Since  then,  with  the  hope  of 
contributing  to  this  important  subject,  and  with  the  thought  that  such 
comparison  might  modify  somewhat  the  classification  of  our  patients, 
■which  prior  to  that  time  had  been  determined  solely  upon  the  character 
and  extent  of  the  pulmonary  lesion  as  revealed  by  physical  signs,  100 
patients  and  at  least  one  set  of  stereograms  of  each  have  been  studied 
in  the  following  manner: 

The  initial  physical  examination  of  appro.ximately  all  of  them  has 
been  made  by  one  of  us  (W.)  and  quite  independently  of  the  results  of 
this  the  stereogram  of  each  has  been  read  by  the  other  (A.).  In  a  few 
instances  only  the  physical  examination  as  well  as  the  interpretation  of 
the  plates  has  been  done  by  the  same  examiner  (A.),  but  in  ever)' instance 
the  original  physical  examination  has  been  checked  up  at  least  one  month 
later  either  by  the  other  author  (W.)  or  by  other  members  of  the  medical 
staff.     At  their  stated  conferences  each  case  has  been  reviewed,  the 
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stereogram  again  studied,  the  findings  compared  with  those  of  the  orig- 
inal and  later  physical  examinations,  and,  if  necessary,  a  reclassification' 
made,  in  the  determination  of  which  the  history  and  clinical  symptoms 
have  been  given  their  proper  values.  In  a  few  instances,  when  very 
marked  discrepancies  were  apparent  in  these  critical  reviews,  the  physical 
examination  was  repeated  and  all  obviously  defective  plates  were  rejected 
and  new  ones  made. 

The  patients  studied  have  been,  with  few  exceptions,  of  the  moderately 
or  far  advanced  type  and  do  not,  therefore,  present  sufficient  data  for 
conclusions  relative  to  the  advantage  of  either  method  in  the  diagnosis 
of  sHght  abnormahties  of  doubtful  character  or  of  early  (incipient) 
tuberculosis.  Nor  in  lesions  of  the  latter  type,  or  even  in  those  of  more 
advanced  degrees,  are  we  prepared  to  contend  that  the  stereogram  alone 
gives  us  more  dependable  information  as  to  their  activity  than  physical 
examination  alone.  We  are  incUned  to  beheve,  however,  that  very 
frequently  indeed  the  stereogram  discloses  areas  of  conglomerate  tubercles 
in  the  lung  parenchjona  so  well  described  by  Minor  (1)  as  "  cloudy  masses 
floating  over  the  lung  picture  like  a  sea  fog  blowing  over  the  land,"  which 
have  not  given  auscultatory  evidence  of  their  existence,  and  even  before 
any  unfavorable  clinical  symptoms  have  suggested  active  progressive 
disease;  and  we  do  share  his  opinion  that  these  "are  uniformly  connected 
with  advancing  and  active  trouble." 

There  seems  to  be  no  question,  however,  that  stereograms  are  indis- 
pensable in  determining  accurately  the  anatomical  distribution  and  path- 
ological character  of  the  more  advanced  pulmonary  lesions  of  tuberculo- 
sis, and  that  frequently  enough,  to  be  of  the  greatest  value  not  only  in 
guiding  the  management  of  patients  but  also  in  determining  the  formal 
classification  of  cases,  the  stereogram  clearly  pictures  conditions  which 
physical  examination  entirely  fails  to  indicate  or  very  imperfectly  discloses. 

At  present  we  desire  to  consider  this  conclusion  with  reference  to 
classification  only.  At  Loomis  certainly,  and  probably  at  other  sana- 
toria also,  patients  have  been  classified  according  to  the  findings  of 
physical  examinations  alone  with,  as  we  beheve,  a  considerable  factor 
of  error,  and  to  the  extent  that  this  has  obtained,  the  pubhshed  statis- 
tics of  such  institutions  are  inaccurate,  their  patients,  on  admission  and 
probably  also  on  discharge,  being  in  more  advanced  stages  of  their  disease 
than  is  apparent.  In  some  measure,  therefore,  the  beneficial  influence 
of  sanatorium  care  receives  less  credit  than  it  deserves  and  the  satis- 
factory return  of  health  enjoyed  thereafter  by  so  many  tuberculous 
persons  assumes  a  new  significance. 
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Any  classification  of  tuberculous  patients  is  of  necessity  an  arbitrary 
one  and  that  now  in  general  use,  though  unsatisfactory  in  some  respects, 
has  ser\cd  its  purpose  well.  Since,  however,  the  stcreoroentgcnogram 
has  demonstrated  its  value  as  an  accessory  method  of  investigation  in 
any  physical  examination  which  purposes  to  be  searching  and  complete, 
and  since  its  findings  so  frequently  and  materially  modify  the  concep- 
tions of  the  lesion  which  are  based  upon  physical  signs  alone,  it  seems 
proper  that  they  should  share  in  the  determination  of  the  classification. 

Errors  in  physical  diagnosis  are  only  too  frequent.  The  cause  of 
these  errors  is  a  matter  of  physics  and  will  not  be  discussed  here;  suffice 
it  to  say  that  our  mistakes  fell  curiously  into  several  groups. 

TABLE  1 
General  results 


Original  classification  unmodified 

Original   National   .Association   classification   unmodified.    Original 

Turban  classification  modified 

Original    National    Association    classification    modified.    Original 

Turban  classification  unmodified 

Both  National  .Association  and  Turban  modified 


Total. 


•  Of  the  first  group  of  67  cases,  there  were  41  in  which  no  revisions  whatsoever  were 
made.  In  the  remaining  26  there  were  minor  changes,  which,  however,  were  not  sufl5cient 
to  alter  the  final  stage.  These  changes  which  were  in  the  details  of  the  Turban  classification, 
were  as  follows: 

Early,  patulous  walled  cavities,  some  of  them  quite  large,  often  were 
not  discovered  on  physical  examination.  WTien  ca\dties  were  old  with 
fibrotic  walls,  they  were  usually  noted. 

Deep  seated  infiltration,  especially  of  the  hilum  and  lower  lobe  type, 
without  moisture,  was  another  source  of  error.  Usually  the  lesion  was 
discovered  but  its  extent  was  not  suspected. 

In  a  small  group  of  cases  slight  changes  in  breath  sounds  with  r&Ies 
were  erroneously  interpreted  as  e\'idence  of  tuberculosis. 

In  a  still  smaller  group  fibrosis  was  mistaken  for  cavitation. 

All  cases  were  grouped  on  admission  according  to  the  classification  of 
the  National  Tuberculosis  Association  and  that  of  Turban.  The  roent- 
genological diagnosis  was  subsequently  made  according  to  Turban  and 
the  schema  suggested  by  Heise  and  Sampson  (3). 
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The  revised  grouping  adopted  by  the  staff  conference  was  similar  in 
form  to  the  admission  classification. 

The  immediate  results  of  the  study  are  shown  in  tables  1  and  2. 

These  figures,  showing  that  more  than  three-quarters  of  the  minor 
changes  were  made  within  the  Turban  III  group,  emphasize,  in  passing, 
the  too  great  inclusiveness  of  that  group. 

In  14  of  the  first  group  of  67,  the  X-ray  classification  differed  slightly 
from  the  dinical.  In  these  cases,  however,  the  clinical  classification  was 
considered  more  nearly  correct. 

A  study  of  these  tables  shows,  first,  that  although  in  the  large  group, 
so  far  as  classification  is  concerned,  roentgenology  had  only  a  confirm- 
atory bearing,  there  is  a  very  considerable  group  in  which  it  was  respon- 
sible for  modifications  of  the  classification,  and  its  ultimate  influence 
upon  the  management  of  a  given  case  requires  no  emphasis.     Intelli- 

TABLE  2 
Minor  alterations 


TURBAN 

RIGHT  SIDE 

LEFT  SIDE 

BOTH  SIDES 

TOTAL 

Stage  I 

2 
11 

2 
3 

5 

1 

2 

2 

Stage  II 

6 

Stage  III 

18 

13 

10 

3 

26 

gent  treatment  presupposes  an  accurate  estimate  of  the  extent  and 
character  of  the  lesion  and  our  experience  indicates  that  the  stereogram 
is  necessary  for  such  an  estimate  in  20  to  30  per  cent  of  the  cases. 

The  tables  show,  further,  that  most  of  the  discrepancies  occurred  in 
that  group  of  cases  which  on  admission  were  classified  in  the  moderately 
advanced  and  Turban  II  groups.  SLxteen  of  47  patients  admitted  as 
moderately  advanced  were  shifted  to  the  far  advanced  class  and  22  of 
40  cases  assigned  to  the  Turban  II  group  were  transferred  to  Group  III 
after  a  review  of  the  Roentgen  findings.  These  figures  indicate  the 
value  of  the  stereogram  in  determining  especially  the  proper  classification 
of  cases  considered  moderately  advanced  on  physical  examination. 

It  is  obvious  that  roentgen  findings  necessitate  very  Httle  change  in 
the  classification  of  those  patients  whose  lesion  is  unquestionably  so 
extensive  as  to  determine  their  assignment  to  the  far  advanced  or  Turban 
III  group.  Here  the  precise  diagnosis  usually  is  not  difficult  and  the 
technical  definitions  of  the  group  are  so  wide  as  to  allow  for  a  liberal 
margin  of  error. 
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TABLE  i 
Nalional  Association  classification 

OM 

AOUISSION 

CUUSmCATIOK 

■ODinzo 

txaancAivm 

(WHODirUO 

Of  9  incipient 

ptrctnt 

3 

16 

2 

ttr  cnl 

Of  47  moderately  advanced. 

31 

Of  44  far  advanced 

42 

Totfll  percentage 

21 

79 

TABLE  4 
Details  of  Xational  Association  classification  modification 


Incipient  changed  to  moderately  advanced .... 
Moderately  advanced  changed  to  far  advanced. 
Far  advanced  changed  to  moderately  advanced 

Total  number  of  cases 


NO.  or  CASES 


3 

16 

2 


21 


TABLE  5 
Turban  classification 


ON  AOllISSION 


Of  13  stage  I  cases.. 
Of  40  stage  II  cases. 
Of  47  stage  III  cases 

Total  oercentage . . 


CLASSITICATION 
UODiriEO 


ClASSinCATION 
UKUODiriEO 


ptr  cent 

7 

18 
47 


72 


TABLE  6 
Details  of  Turban  modification 


Stage  I  changed  to  stage  II 
Stage  I  changed  to  stage  III 
Stage  II  changed  to  stage  I 
Stage  II  changed  to  stage  III 


KO.  or  CASES 


4 

2 

1 

21 
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An  amended  classification  has  already  been  proposed.  While  our 
study  was  in  progress  we  learned  with  gratification  that  a  similar  investi- 
gation was  being  conducted  by  our  colleagues  at  Trudeau.  The  first 
fruits  of  their  work  were  presented  at  the  midwinter  meeting  of  the 
American  Sanatorium  Association  in  December,  1919.  Their  immediate 
conclusion  was  that  roentgen  examination  is  indispensable  in  diagnosis 
and  they  then  suggested  a  tentative  classification  which  incorporated 
its  findings  and  which  is  based  on  the  National  Association  schema. 
The  proposition  is  a  forward  step  and  the  Trudeau  investigators  are  to 
be  congratulated  for  its  creation.  Our  experience,  however,  prompts  us 
to  suggest  several  alterations  that  might  be  advantageous  in  such  a 
classification  and,  in  connection  with  this  paper,  we  present  criticisms 
of  it  which  we  hope  are  constructive. 

Our  studies  indicate : 

1.  That  in  33  per  cent  of  the  cases  the  precise  character  and  extent 
of  the  pulmonary  lesion  were  not  determined  by  physical  examination 
alone. 

2.  That  in  21  per  cent  the  roentgen  findings  necessitated  modifications 
of  the  National  Association  classification,  and  in  28  per  cent  that  of 
Turban. 

3.  That  modifications  were  required  chiefly  in  the  moderately  ad- 
vanced and  Turban  II  groups,  but  that  the  influence  of  the  stereoscopic 
examination  was  evident  in  all  groups. 

4.  That  the  roentgen  findings  should  share  in  the  determination  of 
the  classification  of  pulmonary  tuberculosis. 

In  conclusion  the  following  alterations  of  this  proposed  classification 
on  admission  embody  our  ideas  with  regard  exclusively  to  the  roentgen 
findings.  They  are  submitted  with  comment  not  as  a  classification, 
but  to  present  our  suggestions  in  a  formal  way: 

Minimal.  Roentgen  findings  to  show  a  total  volume  of  involvement 
interpreted  as  parenchjTnatous  infiltration  not  greater  than  the  volume 
of  lung  included  above  the  level  of  the  second  chondrosternal  junction 
of  one  side  (both  sides  may  be  involved)  or  an  intense  shadow  interpreted 
as  pleuritic. 

Moderately  advanced.  Roentgen  findings  to  show  an  intense  shadow 
interpreted  as  patches  of  consoHdation,  or  dense  infiltration  or  massive 
fibrosis  not  greater  in  extent  than  one-third  the  volume  of  one  limg; 
or  areas  of  rarefaction  interpreted  as  cavities  the  extent  of  which  shall 
not  exceed  the  width  of  the  first  rib  at  the  level  of  the  clavicle;  or  moderate 
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parenchymatous  infiltration  greater  than  under  minimal  (moderately 
heavy  mottling)  or  fibrotic  deposits  disseminated  through  not  more  than 
the  volume  of  one  lung;  or  light  parenchymatous  infiltration  which  may 
be  disseminated  throughout  both  lungs.  There  is  usually  a  combination 
of  these,  but  their  estimated  totality  is  not  to  exceed  the  volume  of  one 
lung,  unless  the  lesion  be  of  the  light  and  disseminated  type. 

Far  advanced.  Roentgen  findings  to  show  more  involvement  than 
under  Moderately  Advanced.  All  patients  with  pneumothorax,  unless 
it  is  slight  and  localized,  to  be  classed  as  far  advanced. 

An  effort  has  been  made,  wherever  possible,  to  specify  terms  positively, 
believing  their  meaning  to  the  roentgenologist  will  be  accordingly  more 
definite.  "An  intense  shadow,  not  interpreted  as  pleuritic"  defines  the 
meaning  negatively  and  it  seems  better  to  say  "an  intense  shadow, 
interpreted  as  dense  infiltration,  consolidation  or  fibrosis." 

We  have  substituted  the  term  "volume"  for  "area."  It  is  well  to 
•consider  that  the  purpose  of  the  stereogram  is  to  enable  us  to  visualize 
the  lung  in  its  three  dimensions  and  that  lesions  also  must  be  so  conceived. 

Under  "moderately  advanced,"  our  colleagues  have  considered  par- 
ticularly the  character  of  the  lesion  and  the  extent  of  the  infiltration 
allowable  and  have  designated  certain  limits.  But  the  intensity  of  the 
infiltration  is  also  of  great  importance.  We  hold  that  the  factors,  in- 
tensity and  extent,  stand  roughly  in  an  inversely  proportional  relation 
and  that  both  factors  are  essential  in  formulating  the  final  estimate  of 
the  severity  of  the  lesion.  We  have  attempted,  therefore,  to  give  each 
factor  due  weight,  allowing  wide  distribution  where  the  intensity  is 
slight. 

In  stating  the  extent  of  lesion  allowable,  we  have  used  the  volume  of 
one  lung  as  a  unit  and  have  defined  all  volumes  in  terms  of  this  unit. 
Ob\aously,  such  a  scheme  omits  the  factor  of  location,  and  includes  all 
lesions,  whether  of  the  apical,  hilum  or  basal  type. 

It  seems  preferable  to  specify  the  diameter  of  cavity,  allowable  in 
the  moderately  advanced  class,  according  to  some  convenient  anatomical 
constant.  The  intercostal  spaces  are  notoriously  variable  in  width  and 
•we  have,  therefore,  suggested  as  a  constant  the  width  of  the  first  rib 
at  the  level  of  the  clavicle.  This,  we  believe,  will  answer  the  relative 
requirements  of  all  cases  and  is  little  subject  to  pathological  variations. 

The  most  difficult  problem  is  to  determine  the  amount  of  infiltration, 
consolidation,  cavitation  and  fibrosis  which  may  exist  in  combination 
in  cases  classed  as  moderately  advanced.  The  limit  we  have  set  is  of 
necessity  arbitrary-  but,  according  to  our  experience,  reasonable. 
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It  is  also  desirable  to  pro\ade  a  place  for  the  patient  with  spontaneous 
or  induced  pneumothorax.  Because  of  the  special  treatment  demanded 
and  risks  entailed,  pneumothorax  should  probably  be  regarded  as  a 
serious  complication,  automatically  placing  it  in  the  far  advanced  class. 

It  is  obvious,  that  some  of  our  definitions  of  the  roengten  findings 
necessitate  alterations  in  the  definitions  of  some  physical  signs. 
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INTESTINAL  TUBERCULOSIS' 

ROBERT  C.  PATERSON 
Saranae  Lake,  New  York 

Until  recently,  when  mention  was  made  of  tuberculosis  of  the  intes- 
tines, we  all  thought  of  a  terminal  complication  of  pulmonary  tubercu- 
losis, for  which  little  was  to  be  done  and  to  which  a  fatal  termination 
could  almost  invariably  be  expected.  The  reason  for  this  widespread 
belief  is  found  in  the  fact  that  the  diagnosis  of  this  compUcation  was 
made  only  when  the  condition  was  far  advanced  and  the  symptoms  well 
established,  and  also  because  we  looked  for  this  complication  only  in 
cases  of  far  advanced  pulmonary  tuberculosis. 

More  recently  our  ideas  of  tuberculosis  of  the  intestines  have  under- 
gone a  change  and  it  has  now  taken  an  important  place  among  the  com- 
plications of  pulmonary  tuberculosis,  which  may  arise  at  any  stage  of 
the  lung  disease.  We  are  also  learning  to  recognize  it  in  its  early  stages 
before  it  becomes  generalized  through  the  intestines,  and  at  a  time  when 
there  is  something  to  be  hoped  for  and  expected  from  treatment.  In 
many  cases  of  pulmonary  tuberculosis  with  slight  digestive  disturbances  we 
now  know  that  ulceration  of  the  intestinal  tract  is  at  the  bottom  of  these 
symptoms,  and  that  if  it  is  possible  to  reUeve  the  abdominal  condition 
the  pulmonar>'  trouble  will  heal  much  more  rapidly  and  surely.  Any 
disturbances  of  the  gastrointestinal  tract  which  interfere  with  the  proper 
assimilation  of  nourishment  are  of  the  very  greatest  importance  in  the 
treatment  and  prognosis  of  pulmonary  tuberculosis,  as  recovery  is  largely 
dependent  on  a  proper  and  adequate  supply  of  food,  which  is  fully  di- 
gested and  utilized  to  counteract  the  drain  on  the  system  caused  by 
the  disease. 

It  is  difficult  as  yet  to  tell  with  any  degree  of  accuracy  in  what  pro- 
portion of  cases  these  intestinal  complications  occur.  Autopsies  show 
that  in  about  75  per  cent  of  cases  dying  with  pulmonary  tuberculosis 
ulcers  of  the  intestines,  of  greater  or  less  extent,  are  found.  Some  pathol- 
ogists would  put  this  figure  even  higher.     It  is  certain,  however,  that 

^  Read  before  the  Medical  Society  of  the  County  of  Albany,  April  13,  1920. 
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clinically  we  do  not  find  symptoms  of  intestinal  involvement  in  anything 
like  such  a  large  percentage  of  our  pulmonary  cases.  Even  in  the  ad- 
vanced stages,  granting  these  figures  to  be  correct,  we  must  assume  that 
a  great  deal  of  this  intestinal  ulceration  is  latent  from  a  clinical  stand- 
point and  produces  no  recognizable  symptoms.  This  bears  out  what  is 
now  being  found  by  the  routine  X-ray  examination  of  the  intestinal 
tract  of  persons  suffering  from  pulmonary  tuberculosis.  In  a  good 
many  cases  it  is  found  that  X-rays  of  a  barium  meal  give  what  we  now 
consider  to  be  a  typical  picture  of  intestinal  tuberculosis,  while  the 
patient  is  not  suffering  from  cHnical  intestinal  tuberculosis,  and  has  not 
the  s>Tnptoms  usually  associated  with  this  complication.  The  study 
of  intestinal  tuberculosis  is  thus  not  so  simple  as  we  have  been  taught 
to  think,  and  further  investigation  is  necessary  to  recognize  the  border- 
line cases  in  which  the  classical  s>Tnptoms  are  not  present. 

The  lesions  which  are  found  in  intestinal  tuberculosis  are  chiefly 
ulceration  and  a  certain  amount  of  fibrosis  or  inflammatory  thickening 
around  the  ulcers.  The  ulcers  arise  from  a  breaking  down  of  the  lym- 
phoid follicles,  and  in  the  small  intestine  are  apt  to  be  larger  in  size  than 
in  the  large  intestine.  In  the  large  intestine,  especiaUy  in  the  recent 
conditions,  the  ulcers  are  usually  small,  about  1  cm.  or  less  in  diameter, 
and  are  scattered  fairly  thickly  throughout  the  mucosa.  The  edges 
are  raised  or  heaped  up  giving  the  ulcers  a  crater-like  appearance.  There 
is  frequently  a  certain  amount  of  plastic  exudate  on  the  peritoneal 
surfaces  overlying  the  base  of  the  ulcer,  and  frequently  subperitoneal 
tubercles  are  seen.  The  glands  in  the  mesentery  are  usually  somewhat 
enlarged.  The  favorite  site  of  ulceration  is  the  lower  end  of  the  ileum 
and  the  caecum.  Next  in  frequency  are  the  flexures  of  the  large  intes- 
tine, hepatic,  splenic  or  sigmoid.  In  many  cases,  unfortunately,  the 
vilcers  are  widespread,  extending  from  the  lower  end  of  the  duodenum 
right  through  to  the  rectum. 

There  are  many  points  in  connection  with  the  etiology  of  intestinal 
tuberculosis  which  are  not  yet  solved.  It  has  been  the  custom  to  ascribe 
the  origin  of  these  ulcers  to  bacillus-laden  sputum  which  is  swallowed 
voluntarily  of  involuntarily,  as  must  occur  in  every  case  of  open  pul- 
monary tuberculosis.  The  finding  of  tubercle  baciOi  in  90  per  cent  of 
the  stools  of  patients  with  open  tuberculosis  of  the  lungs  gives  some  sup- 
port to  the  theory  that  the  infection  takes  place  directly  from  the  pas- 
sage of  the  baciUi  in  the  sputum  through  the  intestinal  mucosa.  This 
theory  does  not  explain  many  of  the  phenomena  which  we  find  and  there 
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is  a  certain  amount  of  c\-idcncc  that  the  infection  arises  in  many  cases 
by  the  blood  stream,  the  bacilli  gaining  entrance  to  the  circulation  from 
the  lungs  and  being  carried  to  the  intestines  by  the  mesenteric  arteries. 
This  must  certainly  be  so  in  the  cases  with  widespread  ulceration  where 
the  ulcers  are  all  ap{)arcntly  of  about  the  same  age,  but  it  is  diflicult  to 
understand  why  a  localized  caecal  tuberculosis  should  arise  in  this  way. 
We  are  also  ignorant  of  the  factors  which  would  tend  to  cause  the  bacilli 
to  enter  the  mesenteric  arteries  and  not  other  arteries  of  the  systemic 
circulation.  This  same  question  arises  in  cases  of  renal,  joint  or  menin- 
geal tuberculosis,  although  it  is  generally  accepted  that  these  compli- 
cations are  haematogenous  in  origin. 

In  many  cases,  suspicions  of  intestinal  complications  may  be  aroused 
by  the  observation  that  a  patient  is  not  as  well  in  a  general  way  as  he 
was  previously,  although  the  signs  and  symptoms  referable  to  the  lungs 
are  stationary  or  impro\'ing.  This  apparent  improvement  of  the  lungs 
associated  with  the  development  of  the  disease  in  the  intestines  has 
been  frequently  noted,  as  it  has  been  during  the  development  of  compli- 
cations elsewhere  in  the  body,  there  being  an  apparent  compensatory 
reaction.  In  some  cases  a  decrease  in  the  amount  of  expectoration  and 
diminution  in  the  extent  and  coarseness  of  the  rales  may  be  accounted 
for  by  a  draining  of  the  system  by  the  diarrhoea,  but  in  others  this  is 
not  sufficient  to  e.xplain  the  fact. 

At  the  onset  there  is  usually  an  increase  in  the  general  sy-mptoms, 
fever,  general  malaise,  loss  of  weight,  and  so  forth;  but  it  is  always  difficult 
to  determine  whether  these  symptoms  are  caused  by  the  pulmonary 
trouble  or  by  a  beginning  intestinal  infection.  Increased  activity  in 
the  lungs  would  cause  fever  and  this  in  turn  lead  to  gastric  and  intestinal 
disturbances,  or  these  latter  may  themselves  account  for  the  fever.  In 
some  cases  star\-ation  of  the  patient  for  forty-eight  hours  ■n-iU  cause  a 
disappearance  of  the  s>-mptoms,  particularly  the  fever.  The  writer 
sometimes  uses  this  test  to  determine  whether  the  symptoms  have  their 
origin  in  the  lungs  or  in  the  gastrointestinal  tract. 

Of  the  purely  digestive  s\Tnptoms  anorexia  is  usually  one  of  the  first 
to  be  noted,  although  in  rare  instances  the  patients  have  enormous 
appetites  and  seem  unable  to  satisfy  their  cra\dng  for  food.  The  loss 
of  appetite  may  be  simply  a  lessened  desire  for  food  or  may  be  caused  by 
nausea  which  the  presence  of  food  produces.  In  other  cases  eating  causes 
pain  or  the  ingestion  of  food  may  stimulate  the  bowels  so  that  a  move- 
ment is  imperative  before  the  meal  is  finished  or  shortly  after,  and  for 
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these  reasons  the  patients  are  afraid  to  eat.  Almost  all  patients  have 
considerable  flatulence  and  complain  in  greater  or  less  degree  of  this. 
This  varies  from  a  fuU  feeHng  in  the  abdomen  to  active  rumbling  in  the 
intestines  which  may  or  may  not  be  accompanied  by  pain,  "gas  pains," 
as  they  are  termed.  Sometimes  the  gas  is  expelled  from  the  stomach  as 
eructations,  at  others  it  is  passed  by  the  rectum  or  in  other  cases  in  both 
directions. 

Pain  varies  greatly  in  intensity.  Some  patients  never  have  any  sub- 
jective pain,  although  tenderness  can  usually  be  found  by  careful  palpa- 
tion, while  others  have  sharp  coHcky  attacks  which  closely  simulate 
acute  appendicitis.  All  grades  of  intensity  may  be  found  between 
these  two  extremes.  The  pain  is  usually  localized  in  the  lower  part  of 
the  abdomen,  but  is  sometimes  referred  to  the  epigastrium.  It  usually 
occurs  from  one  to  three  hours  after  eating,  about  the  time  that  food 
reaches  the  ileocaecal  valve.  When  this  occurs  it  gives  a  good  idea  of 
the  site  of  the  trouble.  Nausea  and  vomiting  are  of  less  frequent  occur- 
rence, accompanying  the  pain,  than  we  find  in  ordinary  appendicitis, 
but  one  or  the  other  of  these  occurs  in  the  majority  of  the  patients.  In 
a  few  cases  vomiting  is  the  chief  symptom,  and  in  one  case  an  absolute 
inabiHty  to  keep  even  liquids  in  the  stomach  was  the  only  symptom 
found  and  was  only  explained  by  autopsy,  which  revealed  extensive 
ulceration  throughout  practically  the  whole  length  of  the  small  and  large 
intestine,  accompanied  by  enlargement  of  the  mesenteric  glands. 

We  have  been  accustomed  to  associate  diarrhoea  with  intestinal 
tuberculosis  and  this  has  been  considered  to  be  the  one  constant  symp- 
tom of  this  trouble,  without  which  a  diagnosis  could  not  be  made.  This 
view  is  fallacious  and  if  we  wait  for  diarrhoea  to  develop  we  are  in  the 
position  of  the  physician  who  will  not  make  a  diagnosis  of  pulmonary 
tuberculosis  until  he  can  find  a  cavity  in  the  lungs.  Diarrhoea  is  a 
frequent  symptom  but  is  often  found  only  in  the  advanced  stages  and 
it  is  not  infrequent  to  find  constipation  of  an  obstinate  variety  as  a 
troublesome  symptom.  The  looseness  of  the  bowels  is  probably  caused 
by  the  contents  of  the  intestines  setting  up  an  irritation  of  the  ulcerated 
areas  which  in  turn  causes  increased  peristalsis.  The  constipation,  on 
the  other  hand,  is  probably  the  result  of  spasm  of  the  intestines  caused 
by  this  same  irritation  or  in  some  cases  there  may  be  a  partial  obstruc- 
tion from  hypertrophic  tissue  or  adhesions.  AU  degrees  of  looseness  of 
the  bowels  may  occur  from  one  soft  nonformed  stool  a  day  to  many 
watery  movements  which  drain  the  patient's  system  and  speedily  wear 
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him  out.  As  mentioned  above,  ingestion  of  food  in  some  cases  excites 
peristalsis  so  that  a  movement  is  imperative  before  a  meal  is  finished. 
Sometimes  diarrhoea  is  only  relative  and,  on  being  questioned,  a  patient 
will  admit  that  while  he  was  previously  constipated,  only  obtaining 
movements  with  the  aid  of  laxatives,  he  now  has  a  daily  stool  without 
artificial  assistance.  A  curious  fact  has  been  brought  out  by  the  X-ray 
examination  of  the  intestines  and  this  is  that  some  patients,  who  have 
complained  of  constipation,  may  completely  empty  the  intestines  of 
the  barium  in  twenty-four  hours,  showing  an  actual  hypermotility 
instead  of  delayed  activity.  In  a  few  cases  the  beginning  of  the  diarrhoea 
may  be  definitely  dated  from  an  acute  intestinal  disorder,  as  in  the  case 
of  a  returned  soldier  whose  trouble  began  after  eating  some  tinned  food 
in  France,  after  which  there  was  an  epidemic  of  diarrhoea  in  the  battery 
to  which  he  was  attached. 

It  must  be  recognized  that  all  these  symptoms  may  come  in  waves 
for  a  time,  periods  of  quiescence  and  periods  of  activity  alternating, 
although  when  the  disease  is  once  well  estabhshed  the  symptoms  usually 
become  progressively  worse.  Examination  of  the  abdomen  usually 
reveals  some  tenderness  on  palpation.  This  is  frequently  localized  and 
is  constantly  present  for  a  long  period  of  time  so  that  it  may  be  found 
on  repeated  examinations.  The  right  lower  quadrant,  corresponding  to 
the  most  frequent  pathological  location  of  the  ulcers  in  the  lower  ileum 
and  caecum,  will  usually  be  found  to  be  the  site  of  tenderness.  Often 
pressure  will  cause  the  pain  to  radiate  across  to  the  opposite  side  of  the 
abdomen  or  to  the  epigastrium,  and  at  times  pressure  over  the  tender 
area  will  produce  a  feeling  of  nausea.  In  some  cases  it  is  possible  to 
palpate  a  mass  in  the  diseased  area  which  represents  either  thickening 
of  the  bowel  wall,  usually  the  caecum  or  ascending  colon,  or  else  a  mass- 
ing together  of  coils  of  intestine  by  adhesions.  Those  cases  which  tend 
to  assume  a  more  chronic  course  will  show  the  greatest  evidence  of 
thickening,  as  hyperplasia  must  be  looked  on  as  a  reaction  on  the  part 
of  the  intestine  against  the  infection,  and  these  cases  are  the  most  favor- 
able for  operation.  The  more  acute  cases,  in  which  the  ulceration  is 
widespread,  rarely  give  any  palpable  evidences  of  thickening.  When 
pain  is  a  prominent  symptom  there  will  be  a  sensation  of  resistance  over 
the  diseased  bowel,  which  at  times  amounts  to  an  actual  rigidity  of 
the  abdominal  muscles. 

Formerly  much  importance  was  placed  on  an  examination  of  the  stools 
in  the  diagnosis  of  intestinal  tuberculosis  but  we  now  recognize  that  this 
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is  of  little  importance.  Mucus,  pus,  and  blood  cells,  and  tubercle  bacilli 
may  all  be  found  but  are  not  diagnostic  as  it  is  the  rule  for  patients  with 
pulmonary  tuberculosis  to  swallow  some  of  their  sputum  involuntarily, 
as  during  sleep,  and  this  swallowed  sputum  will  cause  the  appearance  of 
mucus,  pus  and  bacilli  in  the  faeces,  while  the  ingestion  of  meats  will 
make  the  faeces  give  the  chemical  reactions  for  blood.  The  recognition 
of  this  will  make  it  clear  why  we  cannot  place  much  reliance  on  the  exam- 
ination of  the  stools  in  diagnosis.  The  gross  appearance  of  the  stools 
varies  greatly  from  a  hard,  constipated,  formed  mass  to  a  thin  watery 
evacuation.  The  latter  type  of  stool  is  usually  found  only  in  the  ad- 
vanced cases,  although  occasionally  it  occurs  in  the  cases  with  more 
localized  disease.  Frequently  the  defecation  is  more  properly  termed 
soft  or  mushy  and  this  may  be  looked  on  as  the  most  typical  form  in 
the  earlier  cases.  Blood  is  not  often  seen  in  macroscopic  quantities, 
although  haemorrhage  from  the  intestines  occasionally  occurs.  Mucus 
may  be  seen  in  quite  large  masses.  The  odor  is  usually  foul  and  when 
once  noticed  is  quite  characteristic,  so  much  so  that  the  patients  them- 
selves often  speak  of  it.  An  examination  of  the  blood  often  shows  some 
degree  of  anaemia  and  there  is  frequently  a  noticeable  leucocytosis, 
the  increase  affecting  all  forms  of  cells.  This  may  be  caused  by  a  diminu- 
tion in  the  fluid  content  of  the  blood  from  the  diarrhoea  or  may  be  due 
to  absorption  through  the  ulcerated  areas  of  septic  or  putrefactive 
materials. 

Probably  the  greatest  help  in  the  diagnosis  of  early  intestinal  tubercu- 
losis is  an  X-ray  examination  of  a  barium  meal,  the  details  of  which  are 
exhaustively  given  in  a  recently  pubHshed  paper  by  Brown  and  Samp- 
son (1).  The  examination  must  always  be  controlled  by  a  knowledge 
of  the  findings  in  the  .normal  case.  In  these  the  barium  will  reach  the 
ileocaecal  valve  in  from  one  to  three  hours  after  ingestion.  The  caecum 
should  be  seen  in  from  two  to  five  hours,  and  in  from  six  to  eight  hours 
the  head  of  the  column  should  have  reached  the  hepatic  or  splenic 
flexure.  The  caecum  should  remain  filled,  partially  at  least,  for  twenty- 
four  to  thirty-six  hours.  Complete  evacuation  of  the  barium  from  the 
bowel  takes  from  thirty-six  to  forty-eight  hours.  When  the  caecum 
and  large  bowel,  at  least  the  first  half,  are  filled  with  barium,  the  outline 
of  the  shadow  is  even  and  regular  except  at  the  indentations  of  the 
haustral  sacculations.  Where  ulceration  is  present  one  of  the  most 
striking  facts  noted  is  a  hypermotility  of  the  intestines,  or  increased 
rapidity  of  the  progress  of  the  barium.    Apparently  when  this  reaches 
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the  ulcerated  Surfaces,  peristalsis  is  set  up  by  the  irritation  and  the  con- 
tents rushed  along  more  rapidly  than  normally,  so  that  in  six  to  eight 
hours  the  head  of  the  column  is  much  lower  down  than  in  the  normal 
case.  Frequently  the  rectum  is  found  filled  with  barium  in  six  hours, 
and  in  twenty-four  hours  the  barium  has  been  completely  expelled  from 
the  intestines  or  at  most  a  small  residue  remains  in  the  rectum.  In 
other  cases  a  dilTcrent  picture  is  seen  and  instead  of  the  head  of  the  column 
being  too  far  advanced,  in  six  to  eight  hours  the  barium  is  held  up  at 
thd  ileocaecal  valve  so  that  none  has  entered  the  caecum  at  this  time. 
The  explanation  of  this  is  probably  a  spastic  closure  of  the  valve  caused 
by  the  irritation  of  the  mass  on  the  ulcers,  or  partial  obstruction  from 
thickening  of  the  intestinal  walls,  or  from  adhesions.  Following  up 
these  cases,  however,  reveals  the  fact  that  once  this  spasm  is  overcome 
and  the  barium  enters  the  caecum,  it  is  then  hurried  on;  and  in  twenty- 
four  hours  we  have  the  picture  described  above,  namely,  an  empty 
intestine.     This  picture  is  known  as  "ileal  stasis." 

The  other  divergence  from  the  normal  is  that  of  defective  filling  of 
the  diseased  part.  Instead  of  the  evenly  filled  caecum  and  colon  with 
sharp,  clear-cut  outline  and  normal  haustral  markings,  the  ulcerated 
area  presents  an  irregular  outline  with  somewhat  fuzzy  edges  and  narrow- 
ing of  the  diameter  of  the  shadow. 

These  three  pictures,  hj'permotility,  ileal  stasis,  and  filling  defects, 
make  up  what  we  consider  a  triad  of  appearances  which  are  indicative 
of  ulceration  of  the  caecum  and  ascending  colon.  There  is  usually  a 
combination  of  these  but  anyone  alone  is  suggestive.  Up  to  the  present 
it  has  been  impossible  to  find  any  picture  diagnostic  of  disease  in  the 
small  intestine.  In  some  cases  barium  enemata  have  been  given  and 
the  progress  watched  under  the  fluoroscope  and  then  plated.  These 
have  seemed  to  be  less  satisfactory  than  the  ingested  meal,  but  in  some 
cases  have  given  valuable  information,  particularly  as  to  the  location 
and  extent  of  the  lesion.  Normally  the  enema  passes  backward  through 
the  sigmoid,  descending,  transverse,  and  ascending  colon,  filling  these 
and  the  caecum  evenly  and  being  arrested  at  the  ileocaecal  valve.  WTien 
diseased,  the  colon  does  not  fill  so  evenly,  sometimes  pain  is  marked  when 
endeavoring  to  fill  the  caecum,  and  frequently  the  ileocaecal  valve 
permits  the  barium  to  enter  the  small  intestine. 

As  to  the  value  of  the  X-raj'  examination  in  the  diagnosis  of  these 
conditions,  no  one  who  has  had  experience  with  it  can  doubt;  and  it  is 
at  least  of  as  much  help  as  is  the  X-ray  examination  of  puhnonary  cases. 
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It  is  necessary,  however,  that  the  plates  be  interpreted  by  a  person  who 
has  had  experience  if  information  of  value  is  to  be  obtained;  and  the 
necessity  of  correct  interpretation  cannot  be  too  strongly  insisted  on.  In 
those  cases  of  my  own  which  have  been  X-rayed  and  later  operated  on, 
only  once  has  the  X-ray  failed  to  distinguish  between  tuberculous  ulcera- 
tion and  other  conditions  and  in  that  case  the  condition  was  one  of 
localized  ulceration  around  the  orifice  of  the  appendix  in  which  three 
different  tests  failed  to  show  what  we  consider  a  typical  picture  of 
tuberculosis. 

The  course  of  this  disease  is  usually  progressive  urJess  something  is 
done  to  arrest  its  development.  This  makes  the  prognosis  distinctly 
serious,  but  even  here  we  are  learning  that  there  are  grounds  for  hope 
in  some  few  cases.  A  few  years  ago,  and  even  now,  the  statement  that 
some  of  these  cases  become  arrested  or  heal  spontaneously  would  have 
been  hotly  denied  by  many  physicians,  but  I  have  no  hesitation  from 
my  own  experience  in  saying  that  this  is  not  only  possible  but  does  occur 
in  a  limited  number  of  patients.  If  the  X-rays  give  a  correct  interpre- 
tation of  this  condition,  and  as  far  as  we  have  gone  this  is  a  justifiable 
conclusion,  then  we  must  admit  that  some  patients  who  have  had  in- 
testinal symptoms  and  who  have  given  positive  X-ray  pictures,  have 
lost  the  symptoms  temporarily  at  least,  and  later  X-rays  have  failed  to 
show  evidences  of  any  disease.  Even  stronger  evidence  than  this  is 
the  fact  that  in  five  patients  in  whom  operation  revealed  tuberculosis 
which  for  one  reason  or  another  could  not  be  removed,  the  disease  is 
now  apparently  arrested.  The  length  of  time  since  operation  in  these 
cases  is  from  five  and  one-half  years  to  one  year.  Three  of  them,  oper- 
ated on  respectively  five  and  one-half  years,  two  years,  and  one  year 
and  nine  months  ago,  are  back  at  work,  while  the  other  two  are  still 
undergoing  treatment  but  improving,  two  years  and  four  months  and 
one  year  after  operation. 

Having  made  the  diagnosis  of  tuberculosis  of  the  intestines  can  any- 
thing be  done  to  help  nature  to  arrest  the  condition?  One  difficulty 
in  the  way  of  healing  of  these  intestinal  ulcers  has  been  the  nearly  con- 
stant movement  of  the  intestines,  and  our  inability  to  give  them  physio- 
logical and  mechanical  rest  such  as  is  essential  for  heahng.  The  benefit 
of  the  rest  treatment  during  active  disease  is  well  known  in  pulmonary, 
laryngeal  and  joint  cases,  and  if  we  could  get  a  similar  rest  for  the  in- 
testines, we  could  expect  more  frequent  healing.  Medical'  treatment 
can  do  much  to  give  reUef  of  symptoms  and  by  giving  reHef  put  the 
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bowels  ill  ihc  best  possible  condition  for  healing.  Theoretically  it  would 
be  expected  that  regulation  of  the  diet  should  have  a  beneficial  eflfect 
and  a  nonirritating  diet  without  much  indigestible  residue,  which  is  not 
liable  to  fermentation  and  which  is  constipating  rather  than  laxative, 
would  be  indicated.  Unfortunately  in  practice  it  is  not  found  that  diet 
has  much  eflfect  on  the  symptoms;  and  we  are  confronted  by  the  problem 
whether  to  cut  down  the  diet  in  the  hope  of  giving  relief  to  symptoms 
and  thus  running  the  risk  of  weakening  the  patient  or  allowing  a  fuller 
diet  to  keep  up  strength  and  disregard  its  eflfect  on  symptoms.  Each 
case  must  be  considered  by  itself  and  various  diets  tried  out,  eliminat- 
ing the  ingestion  of  such  substances  as  are  found  to  aggravate  the  symp- 
toms for  that  particular  patient.  It  must  be  remembered  that  it  is 
better  to  have  a  small  quantity  of  food  digested  and  assimilated  than  to 
force  the  patient  to  eat  and  have  much  of  the  food  passed  in  an  undigested 
state.  In  other  words,  it  is  the  amount  of  food  assimilated  that  counts, 
and  not  the  amount  ingested. 

Medicinal  treatment  has  been  tried  faithfully  and  while  the  symptoms 
may  be  reUeved  there  is  no  drug  which  we  know  that  has  a  curative 
effect.  Relief  of  symptoms,  however,  not  only  makes  the  patient  more 
comfortable  but  does  eliminate  irritation  to  a  certain  extent  and  thus 
favors  healing.  Intestinal  antiseptics  have  never  given  much  benefit. 
Salol,  creosote,  iodoform,  beta-naphthol  and  others  have  been  tried. 
Iodine  has  apparently  given  relief  in  some  cases.  This  lessens  the 
flatulence  and  consequent  gas  pains,  and  in  this  way  seems  to  quiet 
peristalsis.  While  I  do  not  think  that  the  iodine  directly  aids  in  heahng, 
I  have  had  noticeably  good  results  s>'TnptomaticaUy.  Of  the  drugs 
which  are  given  to  check  the  diarrhoea,  bismuth  and  its  salts,  iron,  lead, 
tannic  acid  and  its  organic  derivatives,  gallic  add,  aromatic  sulphuric 
acid  and  others  have  all  been  tried.  Usually  opium  has  to  be  resorted 
to,  both  for  the  pain  and  for  the  diarrhoea.  For  this,  opium  itself  as 
the  powder,  tincture  or  as  paregoric  has  a  better  eflfect  than  the  alka- 
loids, morphine,  codeine  and  so  forth.  Calcium  salts,  particularly  the 
chloride,  were  formerly  much  used  to  check  diarrhoea,  but  owing  to 
their  nauseating  properties  fell  into  disuse.  Recently  calcium  chloride 
used  intravenously  has  been  advocated,  2  to  5  cc.  of  a  10  per  cent  steri- 
hzed  solution  being  injected  into  one  of  the  arm  veins  every  few  days. 
Personally  I  have  not  been  able  to  obtain  more  than  verj'  transient 
results  from  this.  Calcium  carbonate  in  large  doses  has  in  a  few  cases 
given  better  results  and  is  much  less  irritating.     Recently  I  have  been 
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using  mineral  oil  in  these  cases  in  the  hope  that  the  food  would  be  passed 
along  with  less  irritation  to  the  ulcerated  surfaces  and  at  times,  while 
the  movements  have  at  first  increased  in  frequency,  their  number  has 
later  diminished  and  there  has  been  less  flatulence  and  pain.  Lavage 
of  the  colon  has  been  advocated;  but  its  results  are  disappointing  and 
the  lavage  is  frequently  accompanied  by  considerable  pain  and  faintness. 
Heliotherapy  has  been  recommended,  either  by  exposure  to  the  direct 
rays  of  the  sun  or  to  the  artificial  light  of  the  quartz  lamp.  My  expe- 
rience with  this  has  been  Hmited  and  the  results  not  encouraging,  but  the 
method  is  worthy  of  trial  if  it  can  be  thoroughly  carried  out,  which  is 
diOicult  without  special  arrangements. 

Within  the  last  few  years  our  thoughts  have  turned  to  the  possibiHty 
of  treatment  of  some  of  these  cases  by  surgerj\  Archibald  (2),  in  1917, 
reported  27  cases  which  came  to  operation  and  his  numbers  have  since 
been  greatly  augmented.  I  have  given  a  brief  resume  at  the  end  of 
this  paper  of  those  of  my  own  patients  who  have  been  operated  on  for 
tuberculosis  of  the  intestines.  The  surgical  procedures  which  are  possible 
are  several.  Excision  of  all  the  diseased  portion  is  the  ideal  and  has 
been  possible  in  some  instances.  If  the  disease  is  well  localized  and 
limited  in  extent  and  the  patient  is  sufficiently  strong  to  stand  this  pro- 
cedure, much  may  be  expected  from  this.  If  the  disease  is  too  extensive 
to  justify  such  an  excision  or  if  adhesions  make  this  impracticable,  an 
anastomosis  of  healthy  bowel  above  the  site  of  disease  into  healthy 
bowel  below,  with  exclusion  of  the  diseased  area  and  the  establishment 
of  a  fistula  to  permit  of  drainage  from  the  ulcerated  bowel,  wiU  some- 
times give  such  a  degree  of  rest  to  the  diseased  portion  that  arrest  of 
the  process  takes  place.  In  other  cases  operation  shows  such  a  condition 
that  the  disease  cannot  be  dealt  with  and  nothing  can  be  done.  In  some 
of  those  cases,  in  which  pain  has  been  a  prominent  symptom,  removal 
of  the  appendix  without  further  surgical  intervention  has  given  marked 
reUef.  In  a  few  cases  an  ileostomy,  above  the  disease,  with  the  estab- 
lishment of  an  artificial  anus,  has  been  done,  but  this  is  an  extreme 
measure  and  the  future  life  of  the  patient  must  be  fully  considered  be- 
fore such  a  procedure  is  justified.  Ideally  this  might  be  looked  on  as 
a  temporary  measure  with  the  hope  that  later  on  an  anastomosis  might 
be  done,  but  up  to  the  present  I  know  of  no  case  in  which  this  secondary 
operation  has  been  attempted.  I  am  not  competent  to  discuss  the 
surgical  technique  of  these  various  operations  and  it  is  my  aim  merely 
to  outline  the  possibihties  of  surgery  in  this  disease,  giving  the  results  of 
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operations  in  cases  in  which  some  altt-nipl  has  been  made  by  others  to 
benefit  my  patients.  While  surgery  oflers  hopes,  probably  greater 
than  any  other  yet  tried  mode  of  treatment,  and  it  is  attractive  to  medical 
men  and  to  the  patients  themselves  when  once  explained  and  suggested 
to  them,  it  is  necessary  to  curb  our  enthusiasm  and  to  consider  the 
possibilities  from  all  sides,  medical  and  surgical. 

First,  we  must  be  convinced  that  the  operation  olTcrs  hopes  of  relief 
of  s>Tnptoms  or  of  arrest  or  removal  of  the  disease,  and  that  the  dangers 
of  the  operation  are  less  than  the  danger  of  the  disease  for  which  it  is 
recommended.  In  patients  with  pulmonary  tuberculosis  operative 
procedures  are  more  dangerous  than  in  others  who  have  healthy  lungs. 
It  is  true  that  many,  in  fact  most  of  these  patients,  stand  the  operation 
and  the  anaesthetic  well;  but  in  some  cases,  no  matter  how  carefully  and 
skilfully  surgeon  and  anaesthetist  do  their  parts,  the  lung  trouble  is 
made  distinctly  worse,  sometimes  acutely  so,  and  this  activation  of  the 
lungs  initiates  a  progressively  downward  course.  The  condition  of  the 
lungs  is  all  important  in  the  decision  for  or  against  operation  and  no 
matter  how  localized  the  intestinal  disease,  if  the  lungs  show  e\-idences 
of  progressive  trouble,  the  operation  will  be  a  danger  or  at  least  will 
have  no  efifect  in  the  ultimate  results.  The  prognosis  may  be  said  to 
depend  more  on  the  lungs  than  on  the  intestines.  If  the  lungs  seem  to 
be  stationary'  or  inactive  and  the  patient's  symptoms  to  be  chiefly  caused 
by  the  intestinal  disease,  then  operation  is  justifiable  as  a  continued 
derangement  of  the  digestion  and  consequent  impossibility  of  obtaining 
proper  nutrition  ^^^ll,  in  all  likelihood,  later  on  favor  a  spread  of  the 
trouble  in  the  lungs.  Another  point  to  be  recognized  is  that  no  matter 
how  recent  the  intestinal  sv-mptoms,  and  how  localized  the  intestinal 
disease  seems  to  be,  by  our  present  methods  of  examination  it  is  impossible 
to  definitely  predict  the  extent  of  the  intestinal  ulceration.  This  has 
been  demonstrated  time  and  again  at  operation  and  many  disappoint- 
ments have  been  met  with  when  the  extent  of  ulceration  is  seen  in  sup- 
posedly localized  cases.  These  operations  must  for  this  reason  be  con- 
sidered as  more  or  less  exploratory  and  this  should  always  be  explained 
beforehand  to  patient  or  friends.  Until  our  knowledge  is  more  com- 
plete and  our  experience,  particularly  in  the  selection  of  suitable  cases, 
is  longer  and  greater  we  must  look  on  operation  as  a  two-edged  sword, 
capable  of  great  benefits  on  the  one  hand,  but  on  the  other  of  doing 
harm.  Whether  the  sword  cuts  in  one  way  or  in  the  other  depends 
largely  on  the  physician  who  recommends  its  use  and  on  the  surgeon 
who  wields  it. 
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SUMMARY 


1.  Intestinal  tuberculosis  may  and  does  occur  as  a  complication  in 
all  stages  of  pulmonary  tuberculosis,  incipient  as  well  as  advanced. 

2.  The  commonly  described  symptoms  are  those  of  advanced  disease 
and  the  symptoms  of  early  intestinal  ulceration  are  usually  sHght  and 
indefinite. 

3.  Early  diagnosis  is  possible  in  many  cases  and  has  been  particularly 
aided  by  the  use  of  X-ray  examinations. 

4.  Spontaneous  recovery  has  been  known  to  occur  in  a  few  cases. 

5.  Surgery  offers  the  greatest  hope  in  treatment  but  the  cases  for 
operation  must  be  carefully  selected. 

6.  The  condition  of  the  lungs  is  as  important  as  the  condition  of  the 
intestines  in  deciding  for  or  against  operation  and  in  prognosis. 

7.  We  have  as  yet  no  means  of  accurately  estimating  the  extent  of 
intestinal  disease,  and  for  this  reason  operation  must  always  be  more 
or  less  exploratory. 
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CASE   REPORTS 

No.  349.  Miss  S.  S.,  twenty-seven  years.  Operated  on  in  1911,  for  tuberculosis  of 
caecum  and  lower  ileum.  Resection  of  diseased  bowel.  In  1916  symptoms  of  pulmonary 
tuberculosis  and  lesion  found  at  right  apex.  This  became  arrested  after  a  few  months' 
treatment.  In  1917  some  abdominal  sj-mptoms  suggestive  of  recurrence  of  the  former 
trouble.  There  have  been  several  attacks  of  pain  which  were  apparently  due  to  a  partial 
obstruction.  In  January,  1918,  the  abdomen  was  again  opened.  No  signs  of  recent  tuber- 
culosis found  but  many  dense  adhesions  around  the  site  of  the  former  operation.  Ait&t 
thorough  examination  the  abdomen  was  closed.     Patient  had  been  in  good  health  since. 

No.  129.  J.  A.  M.,  male,  twenty-five  years.  In  1910,  pleurisy  with  effusion  and  pul- 
monary tuberculosis  at  both  apices.  Treated  for  this  for  eighteen  months  when  he  went  to 
Western  Canada  for  a  little  more  than  a  year,  returning  East  in  July,  1913,  with  all  sj-mp- 
toms  and  signs  increased.  In  June,  1912,  digestive  sjTnptoms  were  noticed,  distress  after 
eating,  flatulence,  no  nausea  or  vomiting,  rise  in  temperature  to  103°  associated  with  abdom- 
inal attacks.  Bowels  have  been  loose,  movements  being  soft,  but  not  watery,  and  odor 
very  foul.  E.xamination  in  July,  1913,  revealed  tenderness  in  right  lower  quadrant  and  thick- 
ening around  the  caecum.  Operation,  August  15,  1913,  revealed  tuberculosis  of  caecum 
and  ascending  colon,  which  were  excised  and  an  anastomosis  made  between  ileum  and  trans- 
verse colon.  The  abdominal  symptoms  were  improved  temporarily  but  later  returned. 
Death  occurred  May  22,  1914.  A  few  days  before  death  a  fecal  fistula  developed  in  the 
right  lumbar  region. 
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A'o.  JI6.  A.  P.,  male,  thirty  years.  In  spring  of  1914  developed  symptoms  of  pulmonary 
tuberculosis  wllh  si^ns  at  the  risht  apex  from  which  a  Kood  recovery  was  made.  In  Decem- 
ber, l'M4,  had  some  fever  and  symptoms  of  indetinite  character,  referable  to  the  digestive 
tract,  with  some  tenderness  in  lower  abdomen  and  a  palpable  mass  in  ileocaecal  region.  Con- 
stipation was  an  obstinate  symptom.  Operation,  February  10,  1915,  revealed  free  fluid  in 
the  peritoneum.  Ileocaecal  and  mesenteric  glands  enlarged.  Peyer's  patches  enlarged, 
with  subperitoneal  tubercles  and  plastic  lymph  on  peritoneum  underlying,  thickening  of 
whole  of  large  intestine  down  to  sigmoid.  Appendi.v  thickened  with  a  constriction  near  the 
base.  The  appendbt  was  removed  and  an  anastomosis  made  between  the  ileum  about  5 
inches  above  the  ileocaecal  valve  and  the  sigmoid.  Convalescence  was  stormy,  the  abdom- 
inal wound  broke  down  and  healed  slowly  by  granulation,  the  lung  disea.se  became  active 
and  spread,  an  ischiorectal  abscess  developed,  and  there  was  severe  diarrhoea.     In  August, 

1915,  an  acute  intestinal  obstruction  developed,  due  probably  to  regurgitation  of  feces  into 
descending  colon  where  inspissation  took  place.  This  was  eventually  relieved  by  an  enema 
of  milk  and  molasses.  After  this  recovery  was  steady  but  slow.  Patient  resumed  his 
work  in  autumn  of  1917,  since  which  time  he  has  had  no  symptoms,  either  pulmonary  or 
intestinal. 

No.  471.    Miss  S.  N.,  forty-one  years.     Pulmonary  tuberculosis  diagnosed  in  spring  of 

1916.  Moderately  advanced.  During  summer  of  1917  digestive  symptoms,  chiefly  pain 
and  diarrhoea,  developed.  Operation  was  advised  and  performed  in  December,  1917.  Ex- 
tensive tuberculosis  of  the  ileum  and  large  bowel  and  appendix  was  found  so  that  nothing 
more  than  an  appcndicectomy  was  done.  This  resulted  in  relief  from  pain,  the  other  sj-mp- 
toms  remaining  as  before  operation.  In  March,  1919,  there  was  a  small  haemorrhage  from 
the  bowels.  Since  the  autumn  of  1919  there  has  been  a  marked  improvement  in  all  symp- 
toms. The  diarrhoea  has  stopped,  appetite  improved,  flatulence  lessened,  weight  increased 
fifteen  pounds,  and  the  temperature  rarely  rises  above  99°,  whereas  preN-iously  it  was  from 
100°  to  102°  daily. 

No.  516.  G.  F.  C,  male,  thirty-three  years.  Pulmonary  tuberculosis  discovered  in 
July,  1917,  confined  to  the  right  upper  lobe.  Patient  did  not  seem  to  improve  and  in  the 
autumn  digestive  disturbances  were  noted.  These  consisted  of  pain,  dull  in  character, 
about  one  and  a  half  hours  after  eating,  anorexia,  flatulence,  marked  constipation,  no  nausea 
or  vomiting.  There  was  tenderness  in  the  caecal  region  and  a  movable  mass  was  felt. 
Roentgenograms  of  a  barium  meal  gave  positive  evidences  of  caecal  tuberculosis  and  opera- 
tion was  adNised,  as  it  was  felt  that  the  e%'idences  pointed  to  localized  trouble.  Operation, 
January  3,  1918,  revealed  extensive  ulceration  in  small  and  large  bowel  and  appendix.  The 
appendix  was  removed.  The  course  of  the  disease  was  steadily  progressive  after  the  opera- 
tion, both  in  the  lungs  and  intestines.  In  March,  1918,  a  right  sided  pleurisy  with  effusion 
developed,  and  in  May  the  patient  returned  to  his  home  and  no  further  information  has 
been  obtained. 

No.  657.  E.  S.,  male,  thirty-six  years.  In  July,  1917,  symptoms  of  pulmonary  tuber- 
culosis developed  but  increased  and  were  accompanied  by  looseness  of  the  bowels  early  in 
1918.  .\t  this  time  there  was  far  advanced  disease  in  the  left  lung  and  some  signs  at  the 
right  apex.  Anorexia,  flatulence  and  diarrhoea  were  present.  There  was  marked  localized 
tenderness  over  the  caecum  and  ascending  colon.  X-ray  examination  of  the  intestinal 
tract  showed  tuberculosis  of  the  large  bowel  and  operation  was  decided  on  owing  to  the 
miserable  condition  of  the  patient.  This  was  performed  in  May,  1918,  and  revealed  extensive 
tuberculosis  of  the  large  intestine  and  to  a  less  extent  of  the  small  intestine.  Nothing  was 
attempted.  The  patient  rallied  from  the  operation  but  a  few  days  later  sank  rapidly  and 
died. 
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No.  679.  W.  A.  S.,  male,  twenty-six  years,  1918.  Disease  in  the  chest  was  suspected 
three  years  previously,  but  not  until  examined  for  the  draft  was  a  definite  diagnosis  made. 
In  April,  1918,  after  being  under  observation  for  a  month,  it  was  found  that  the  general 
condition  was  not  improved,  temperature  between  99°  and  100°  was  constant,  digestive 
symptoms  were  marked  but  the  signs  and  symptoms  referable  to  the  lungs  were  lessening. 
Examination  of  the  abdomen  showed  definite  movable  thickening  of  the  caecum,  and  X-ray 
examination  was  positive  for  tuberculosis  of  the  caecum  and  ascending  colon.  Operation 
showed  a  tuberculous  condition  of  the  ascending  colon ;  and  this  was  removed  together  with 
three  or  four  inches  of  the  ileum  and  the  small  piece  of  the  transverse  colon.  The  after 
course  of  this  case  has  been  interesting.  The  patient  had  several  pulmonary  haemorrhages 
in  October  and  November,  and  in  December  artificial  pneumothorax  was  induced  on  the 
right  side.  This  has  been  carried  out  ever  since  and  the  subsequent  course  of  the  case  has 
been  satisfactory,  and  patient  is  now  free  from  abdominal  symptoms  and  doing  light  work 
in  New  Mexico. 

No.  681.  W.  S.,  male,  forty-four  years,  1918.  Moderately  advanced  pulmonary  tuber- 
culosis involving  the  upper  part  of  both  lungs.  In  the  spring  of  1918,  had  pain  in  the 
abdomen  with  rise  in  temperature,  and  symptoms  of  acute  appendicitis.  Diagnosis  at  this 
time  was  appendicitis  or  caecal  tuberculosis.  Patient  went  to  his  home  for  operation  and 
the  appendix  was  removed,  but  caecum  was  found  badly  inflamed  and  thickened,  adherent 
to  surrounding  structures  and  abdominal  wall,  and  covered  with  minute  tubercles.  This 
was  not  touched.  The  wound  broke  do%vn  and  healed  slowly  by  granulation,  but  the 
patient  improved  slowly.  In  May,  1919,  X-ray  examination  showed  changes  in  the  region 
of  the  caecum  and  ascending  colon.  In  spite  of  these  positive  findings  there  are  no  digestive 
symptoms  and  patient  has  returned  to  his  work. 

No.  S02.  Miss  M.  N.,  twenty-four  years,  1918.  Pulmonary  tuberculosis  of  both 
apices,  history  of  looseness  of  the  bowels,  movements  occurring  immediately  after  eating, 
gas  and  crampy  pains  with  occasional  nausea  lasting  for  several  months.  Abdominal  exami- 
nation showed  thickening  ui  the  region  of  the  caecum  and  shght  tenderness.  X-rays  were 
positive  for  caecal  tuberculosis.  Operation  in  September  showed  the  appendix  to  be  studded 
with  tubercles,  ulceration  and  thickening  of  the  caecum  and  lower  end  of  the  ileum.  The 
lower  six  inches  of  the  ileum  and  half  of  the  ascending  colon  were  removed.  Convalescence 
was  uneventful  and  patient  has  been  back  at  her  work  for  the  past  year. 

No.  504.  Miss  G.  M.,  thirty-five  years,  1917.  Had  had  symptoms  and  signs  of  early 
pulmonary  tuberculosis  for  sk  months  when  coming  under  observation.  Returned  to  her 
work  in  autumn  of  1917,  and  was  quite  well  with  the  exception  of  three  attacks  of  so  called 
appendicitis  during  the  winter  of  1918.  In  July,  1918,  was  operated  on  for  appendicitis; 
but  extensive  tuberculosis  of  the  lower  eight  feet  of  the  ileum  and  matting  together  of  the 
caecum  and  ileum,  with  involvement  of  the  caecum,  was  found.  Nothing  could  be  done  and 
the  abdomen  was  closed.  Patient  was  lost  sight  of  for  twelve  months;  then  came  back, 
reporting  that  she  had  been  working  steadily,  feeling  well  with  the  exception  of  four  weeks 
in  the  autumn  of  1918,  when  she  had  influenza  and  bronchopneumonia.  She  has  had  no 
abdominal  symptoms  whatever,  signs  in  her  lungs  have  increased  slightly,  but  after  a  short 
rest  she  returned  to  her  work  where  she  is  continuing  in  good  health. 

No.  754.  Miss  F.  C.  R.,  twenty-eight  years.  Had  pleurisy  with  effusion  in  spring  of 
1918,  but  had  been  coughing  before  this.  In  summer  of  1918  had  moderately  advanced 
pulmonary  tuberculosis  of  the  right  upper  lobe  and  left  apex.    In  August  had  severe  pain 
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in  epigastrium  accompanied  by  vomiting  and  fever  to  102°.  Examination  at  this  time 
showed  definite  tenderness  in  tlic  right  lower  quadrant  nith  a  mass  in  the  region  of  the 
caecum.  When  the  acute  attack  had  subsided  X-rays  showed  positive  evidences  of  ulcera- 
tion of  caecum  and  ascending  colon.  Operation  the  end  of  September  showed  thickening 
of  the  caecal  wall  and  ulceration  of  caecum  and  ascending  colon.  The  appendix  and  the 
diseased  portion  of  the  ascending  colon  were  removed.  For  a  time  after  the  operation 
symptoms  were  relieved,  but  gradually  returned,  and  death  took  place  ten  weeks  later. 
Partial  examination  showed  that  there  was  a  peritonitis  with  gas  and  feces  in  the  peritoneum, 
the  anastomosis  between  the  ileum  and  colon  having  given  away  at  the  base  of  an  ulcer 
found  at  this  point.    There  was  also  further  ulceration  in  the  transverse  colon. 

A'o.  7S3.  J.  B.,  twenty-two  years.  In  July,  1918,  came  under  observation  for  pul- 
monar>'  tuberculosis,  moderately  advanced,  upper  three-quarters  of  left  lung  and  apex  of 
right.  In  May,  while  in  France,  had  an  attack  of  acute  diarrhoea  following  eating  of  some 
tinned  food  which  caused  an  epidemic  of  this  trouble  in  the  battery  to  which  patient  was 
attached.  This  looseness  has  continued  with  two  or  four  stools  a  day,  soft  but  not  water>-, 
considerable  flatulence,  occasional  pain  felt  with  gas  rumbling.  Examination  showed  ten- 
derness over  the  caecum  and  ascending  colon.  X-rays  were  positive  but  apparently  showed 
a  localized  disease  from  the  caecum  to  about  half  way  across  the  transverse  colon.  Opera- 
tion in  September  showed  appendbc,  caecum,  ascending  colon,  and  first  half  of  transverse 
colon  to  be  diseased  and  thickened.  This  part  of  the  intestine  was  removed  and  a  lateral 
anastomosis  between  the  lower  end  of  the  ileum  and  transverse  colon  was  made.  .-Ml  sj-mp- 
toms  improved  for  a  couple  of  months,  after  which  time  there  was  a  recurrence  of  looseness 
of  the  bowels  and  a  certain  amount  of  flatulence  but  no  pain.  Tenderness  on  the  left  side 
of  the  abdomen  along  the  line  of  the  descending  colon.  Diagnosis  was  made  of  ulceration 
of  the  transverse  colon  and  splenic  flexure,  and  operation  was  again  decided  upon,  although 
the  condition  of  the  lungs  was  worse  than  prc\-iously.  On  .-^pril  4,  1919,  operation  re- 
vealed ulceration  of  transverse  colon,  descending  colon,  and  sigmoid  flexure.  The  lower 
end  of  the  ileum  was  brought  out  of  the  abdominal  wound  and  an  ileostomy  established. 
During  the  summer  of  1919  there  was  improvement  of  s>'mptoms;  but  in  the  autumn  the 
temperature  became  higher,  there  was  loss  of  weight,  cough  and  expectoration  greatly  in- 
creased. The  last  examination  made  a  few  days  ago  shows  the  temperature  to  be  lower, 
rarely  above  99°,  condition  of  the  lungs  improving,  cough  and  expectoration  less,  digestion 
good,  weight  increasing,  and  examination  of  the  discharge  from  the  rectum  failed  to  reveal 
any  tubercle  bacilli. 

Ko.  S76.  Miss  H.  J.,  twenty-four  years,  July,  1918.  Had  been  ill  for  two  years  with 
pulmonary  tuberculosis,  in  bed  and  with  fever  most  of  the  time.  XSTien  coming  under  obser- 
vation she  was  found  to  have  extensive  disease  through  the  whole  left  lung  with  cavitation  at 
the  apex,  and  a  few  signs  jifst  below  the  cla\-icle  on  the  right  side.  Artificial  pneumothorax 
was  induced  and  a  partial  collapse  of  the  left  lung  obtained.  This  was  followed  mth  relief  of 
pulmonarj-  sj-mptoms.  .\t  this  time  there  was  also  some  slight  looseness  of  the  boweb  and 
pain  and  tenderness  in  the  right  lower  quadrant.  In  October,  1918,  had  acute  influenza, 
after  which  some  riles  appeared  in  the  back  of  the  left  lung.  The  abdominal  sj-mptoms 
increased  and  some  nausea  developed,  temperature  began  to  rise  and  X-rays  of  intestinal 
tract  showed  positive  evidences  of  caecal  tuberculosis.  Operation  was  performed  on  April 
29,  1919,  and  a  limited  tuberculosis  of  caecum  and  ascending  colon  was  found.  Three 
inches  of  the  ileum  and  about  eight  inches  of  the  big  bowel  being  e.xcised,  and  lateral  anasto- 
mosis performed.  Convalescence  was  uneventful,  but  in  July,  1919,  dysphagia  and  larj-ngeal 
s>Tnptoms  developed  with  positive  signs  of  tuberculosis  of  Iar>-ni  on  examination.  The 
larj-ngeal  condition  and  pulmonarj-  condition  were  progressive.  Death  took  place  on 
January  29,  1920,  evidently  due  to  the  pulmonar>'  disease  and  not  to  the  intestinaL 
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No.  S03.  Miss  M.  A.,  twenty-sk  years,  1918.  History  of  pulmonary  symptoms  for 
about  a  year,  lungs  showing  extensive  disease  all  through  the  left  and  at  apex  of  the  right 
side.  No  very  definite  improvement.  In  March,  1919,  had  an  acute  attack  of  abdominal 
pain  which  persisted  in  a  lesser  degree.  Some  fever  accompanied  this  and  examination 
showed  very  marked  tenderness  in  the  right  lower  quadrant,  with  some  thickening  probably 
of  the  caecum.  As  the  symptoms  continued,  operation  was  decided  on  in  spite  of  the  ad- 
vanced lung  condition,  and  was  carried  out  May  5,  1919.  Tuberculosis  of  the  caecum,  and 
ascending  colon,  and  lower  end  of  the  ileum  were  found.  Si.x  inches  of  the  ileum  and  the 
ascending  colon  as  far  as  the  hepatic  flexure  were  removed.  There  were  never  any  evidences 
of  improvement  after  this  operation  and  the  lung  sjonptoms  as  well  as  the  intestinal  symp- 
toms have  become  progressively  worse,  accompanied  by  high  fever,  loss  of  weight,  night 
sweats  and  chills.  Patient  has  been  removed  to  her  home,  but  is  still  living,  now  nearly  a 
year  after  the  operation. 

No.  971.  Miss  M.  T.,  twenty-two  years,  1919.  Far  'advanced  pulmonary  tuberculosis 
on  the  left  side  with  symptoms  dating  back  about  a  year.  A  couple  of  months  after  coming 
under  observation  symptoms  of  gastrointestinal  disturbances,  especially  persistent  vomit- 
ing occurring  about  two  hours  after  meals,  with  pain  in  the  lower  part  of  the  abdomen  and 
tenderness  in  the  lower  quadrant,  and  high  temperature  developed.  These  symptoms  all 
increased  so  that  the  patient's  hfe  was  a  burden  and  operation  was  requested.  Extensive 
tuberculosis  of  the  large  intestine  was  found;  appendix  was  removed  and  an  ileostomy  per- 
formed. The  operation  was  followed  by  rapid  breakdown  of  the  lung  and  development  of  a 
large  cavity  below  the  left  clavicle,  accompanied  by  expectoration  of  large  quantities  of 
foul  smelling  purulent  material.    Death  occurred  about  two  weeks  later. 

No.  945.  Mrs.  G.  E.  D.,  twenty-eight  years,  March  21,  1919.  History  of  pulmonary 
symptoms  with  pleurisy  o£E  and  on  for  four  years.  Examination  shows  moderately  advanced 
disease  of  the  left  lung.  Gastrointestinal  symptoms,  diarrhoea,  pain,  flatulence,  tenderness 
in  region  of  the  caecum  were  present  when  first  coming  under  observation,  and  became  more 
marked,  the  pain  being  quite  severe  from  time  to  time  and  accompanied  by  vomiting  during 
the  attacks.  Barium  meal  was  positive  for  tuberculosis  of  the  large  bowel,  and  operation' 
was  decided  on  and  performed  July,  1919.  This  revealed  ulceration  of  the  lower  end  of  the 
ileum  and  one  or  two  areas  of  thickening  in  the  caecum,  and  also  in  the  transverse  colon. 
The  ileum  from  above  the  ulcerated  area  was  planted  in  the  sigmoid  and  the  appendix  was^ 
removed.  Recovery  was  uneventful  and  at  last  report  patient  was  doing  well  in  spite  of  a 
temporary  setback  caused  by  the  death  of  her  only  child.  Artificial  pneumothorax  was- 
attempted  but  was  imsuccessful. 

No.  784.  Miss  W.  B.,  twenty  years,  July  31,  1918.  History  of  short  illness  with  loose- 
ness of  the  bowels  from  start.  Examination  showed  moderately  advanced  disease  through 
the  upper  three-quarters  of  the  right  lung,  with  left  lung  uninvolved.  Artificial  pneumo- 
thorax was  performed  in  November  with  good  collapse  of  the  lung  and  lessening  of  symp- 
toms. Looseness  of  the  bowels  continued  with  anorexia  and  some  flatulence  and  pain  in 
lower  abdomen.  X-ray  examination  was  quite  negative.  This  examination  was  repeated 
four  months  later  and  was  likewise  negative.  Patient  went  to  her  home  in  the  summer  of 
1919,  returning  in  August,  at  which  time  the  abdominal  symptoms  were  decidedly  increased 
and  some  fever  was  present,  between  99°  and  100°  each  day.  Laryngeal  tuberculo  is  had 
developed  and  artificial  pneumothorax  was  not  successfully  continued  while  at  home,  so  that 
now  there  is  only  a  small  cavity  which  was  later  gradually  distended  and  a  fair  collapse 
again  obtained.    Intestinal  symptoms  are  a  watery  movement  in  the  morning  and  a  soft 
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movement  three  or  four  limes  a  day  besides  this.  Foul  odor  to  the  stools,  considerable 
flatulence,  nausea  most  of  the  time.  Operation  was  decided  on  and  performed  September  5, 
1919.  Before  this  another  X-ray  was  taken  and  this  was  also  negative  for  tuberculosis. 
The  operation  revealed  one  definite  ulcer  high  up  in  the  jejunum  and  a  ring  of  ulcers  around 
the  opening  of  the  appendix  into  the  caecum.  The  appendix  was  enlarged  and  thickened. 
Some  glands  in  the  mcsoappcndLx  were  enlarged.  The  apjicndix  and  a  circular  piece  of  the 
caecum  including  the  ulcerated  area  was  removed.  .Mxlominal  sj-mptoms  have  completely 
disappeared,  but  patient  is  still  under  treatment  for  the  pulmonary  and  laryngeal  condition. 

A'o.  J3S.  Dr.  H.,  forty  years,  October  30,  1915.  Had  been  ill  for  about  a  year  with 
pulmonary  tuberculosis  and  some  digestive  symptoms.  These  consisted  of  looseness  of  the 
bowels  with  occasional  attacks  of  pain  and  nausea,  at  which  time  temperature  was  elevated, 
considerable  flatulence.  Examination  showed  marked  tenderness  in  right  lower  quadrant 
with  distended  movable  mass.  Per  rectum  this  same  mass  may  be  felt  on  the  right  side. 
Although  the  patient's  condition  was  not  favorable  he  requested  operation,  which  revealed 
tuberculosis  of  the  ascending  and  transverse  colon.  Appcndicostomy  was  done  but  death 
occurred  a  few  days  later  from  suppression  of  urine. 

So.  1012.  Miss  G.  K.,  twenty-three  years,  June  10,  1919.  Influenza,  October,  1918, 
symptoms  of  pulmonary  tuberculosis  dating  from  this  time.  Examination  of  abdomen 
shows  pain  in  right  lower  quadrant,  some  distention,  some  resistance  on  the  right  side,  pos- 
sibly a  little  thickening  of  the  caecum;  bowels  are  a  little  loose,  especially  immediately  after 
eating,  appetite  poor,  some  flatulence.  X-ray  examination  of  barium  meal  showed  positive 
evidences  of  tuberculous  ulceration.  .\%  patient  failed  to  improve  under  regular  treatment 
operation  was  performed  the  first  of  October.  Extensive  tuberculosis  all  through  the  small 
and  large  bowel  and  appcndLx  was  found.  The  appendix  was  removed  but  patient  declined 
steadily  and  rapidly,  dying  on  the  30th  of  November,  1919. 

No.  1003.  Miss  K.  S.,  thirty  years.  May  28,  1919.  Indefinite  history  of  pubnonary 
symptoms  for  a  year.  Moderately  advanced  pulmonary  tuberculosis  of  right  lung.  Consid- 
erable abdominal  pain  coming  on  after  meals,  no  nausea  or  vomiting,  bowels  rather  consti- 
pated, flatulence.  Later  on  bowels  became  loose  and  X-ray  of  a  barium  meal  was  positive 
for  tuberculosis  in  the  large  intestine.  As  pains  were  becoming  more  severe  and  temperature 
gradually  rising,  everj-thing  pointing  to  the  fact  that  symptoms  were  more  due  to  the  abdom- 
inal condition  than  to  the  lungs,  operation  was  performed  Xovember  13,  1919.  This 
revealed  extensive  tuberculosis  of  caecum,  ascending  and  transverse  colon,  the  small  intes- 
tine being  free,  .\nastomosis  between  ileum  and  sigmoid  was  performed  and  the  appendix 
removed.  There  has  not  been  any  improvement  following  the  operation  and  patient  still 
has  high  fever,  night  sweats,  and  general  symptoms  of  advanced  tuberculosis. 

No.  1119.  Mrs.  E.  W.,  twenty-nine  years,  October  16,  1919.  Complains  of  stomach 
trouble  for  three  years,  cramps  felt  in  epigastrium,  nausea  and  vomiting.  These  attacks 
would  last  about  twenty-four  hours.  Patient  run  down  and  losing  weight  recently.  Exami- 
nation showed  early  disease  in  the  upper  part  of  the  right  lung.  Examination  of  the  abdo- 
men showed  marked  tenderness  in  the  region  of  the  caecum,  no  thickening  determined. 
X-rays  were  positive  for  caecal  tuberculosis.  Operation  was  performed  Xovember  24,  1919, 
and  revealed  chronic  appendicitis  and  thickening  of  the  walls  of  the  caecum.  The  appendix 
was  removed  but  caecum  was  left.  On  returning  after  the  operation  there  was  an  increase  in 
all  the  abdominal  symptoms  and  also  in  the  pulmonary  s>Tnptoms,  and  an  extension  of  pul- 
monary disease.  The  disease,  both  the  abdominal  and  pulmonary,  has  been  progressive 
since. 
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No.  1173.  Mrs.  M.  N.,  thirty  years,  December  15,  1919.  Moderately  advanced  dis- 
ease of  the  whole  of  the  left  lung.  Has  been  run  down  for  about  six  months,  there  has  been 
some  looseness  of  the  bowels  and  abdominal  cramps  for  past  week,  before  which  time  no 
digestive  disturbances  were  noted.  Examination  showed  very  marked  tenderness  in  right 
lo\,er  quadrant  but  nothing  beyond  this.  X-rays  positive  for  intestinal  tuberculosis.  As 
the  pains  were  increasing  and  becoming  more  frequent  and  digestive  disturbance  more 
marked  operation  was  decided  on  and  performed  February  24,  1920.  This  revealed  ulcera- 
tion through  the  greater  part  of  the  small  intestine,  caecum,  ascending,  transverse,  and 
descending  colon  down  as  far  as  the  sigmoid.  The  appendix  was  removed  and  nothing  else 
done.  Since  the  operation  there  has  been  no  abdominal  pain,  but  the  looseness  of  the  bowels 
and  flatulence  continues,  temperature  has  been  elevated  each  day  and  patient  is  rapidly  losing 
strength. 

Summary  of  cases 

Total  number  of  cases  operated  on 22 

Total  number  of  operations 23 


Operations 
Excision 9 


Results 

Alive  and  well 3 

Alive — improved 2 

Alive — unimproved 1 

Dead 3 


Simple  laparotomy 2 


Alive  and  well 1 

Dead 1 


Heosigmoidostomy    and    appendicec- 
tomy, 3 


Appendicectomy 6 

Appendicostomy 1 

Ileostomy 2 


Alive  and  well 1 

Ahve — improved 1 

Alive — unimproved 1 

~3 

Alive  and  well 1 

Alive — improved 1 

Alive — unimproved 2 

Dead _2 

6 

Dead J 

1 

Alive — improved 1 

Dead 1 


Total  cases 22 


Percent 

27.2 
18.2 
18.2 
36.4 


Alive  and  well 6 

Alive — improved 4 

Alive — unimproved 4 

Dead 8 

22     100.0 

Cases  in  which  death  was  hastened  by  operation 3 

In  conclusion  I  ivish  to  thank  Drs.  .Archibald  and  Bazin  of  Montreal,  Dr.  R.  M.  Brown 
of  Saranac  Lake  and  Dr.  Lothrop  of  Buffalo,  and  other  surgeons  for  their  operative  treat- 
ment of  these  cases,  and  also  Mr.  H.  L.  Sampson  for  his  painstaking  and  skilful  X-ray 
diagnoses. 


THE  OCCURRENCE  OF  INTESTINAL  TUBERCULOSIS  IN 

PATIENTS  WITH  PULMONARY  TUBERCULOSIS  AT 

THE  TRUDEAU  SANATORIUM 

LAWRASON  BROWX,  HOMER  L.  SAMPSON  and  F.  H.  HEISE 
Trudeau,  New  York 

A  recent  study  of  intestinal  tuberculosis  by  two  of  us  has  led  us  to 
believe  that  it  can  now  be  diagnosed  in  many  instances  long  before 
svTnptoms,  formerly  considered  characteristic  of  it,  appear.  With 
such  a  method  at  our  disposal  we  began  a  study  to  see  when  it  first 
appeared  in  the  course  of  pulmonary  tuberculosis.  It  was  but  natural 
that  a  routine  examination  of  all  patients  admitted  to  the  Trudeau 
Sanatorium  should  be  undertaken  by  this  roentgenologic  method  and 
we  wish  now  to  report  on  89  unselected  consecutive  cases.  At  the  same 
time  we  submitted  80  of  them  to  a  carmine  test  to  see  if  it  would  reveal 
hypermotility  if  present. 

BAIOUM    MEAL  TECHXIQtlE 

The  barium  meal  technique  differs  slightly  from  the  one  mentioned 
in  a  previous  communication  (1)  in  that  the  patients  are  examined  more 
frequently.  The  examination  was  mainly  roentgenoscopic.  However, 
plates  were  made  at  frequent  intervals  in  many  cases,  in  order  to  check 
or  clarify  doubtful  observations.  For  the  thirty-sLs  hours  prior  to  the 
ingestion  of  the  barium  meal,  usually  given  at  9  a.m.,  the  patient  abstained 
from  the  use  of  any  laxative.  Breakfast  was  permitted.  The  ingestion 
of  the  barium  meal  was  observed  reontgenoscopically.  Following 
the  ingestion,  examinations  were  made  at  two  hour  intervals  for  the 
next  ten  hours  or  oftener  if  the  case  warranted  it.  Dinner  was  omitted. 
The  patient  was  then  examined  every  twenty-four  hours  until  there  was 
a  complete  elimination  of  the  barium.  In  some  cases  of  marked  con- 
stipation the  patient  took  a  laxative  after  the  seventy-second  hour 
examination.     This  was  done  to  give  him  relief. 
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RESULTS   OF  BARIUM  MEAL  STUDY 

Immediately  following  the  ingestion  of  the  barium  meal  nothing  of 
importance  was  observed  in  any  of  the  cases.  The  different  types  of 
the  stomachs  varied  from  hypertonic  to  atonic  and  the  position  (height) 
was  also  a  very  variable  factor.  In  some  of  the  cases  extreme  ptosis  was 
observed.  The  cap  or  first  portion  of  the  duodemmi  was  seen  at  this 
examination  or  the  next  in  practically  all  the  cases. 

The  second  hour  and  fourth  hour  examinations  revealed  the  usual  or 
"normal"  picture.  However,  the  latter  possibly  threw  a  little  light  on 
the  question  of  tuberculous  enteritis,  whereas  in  many  of  the  cases 
previously  recorded  (1)  we  had  observed  marked  segmentation  of  the 
ileum  with  apparently  localized  stasis  and  dilatation.  This  was  rarely 
observed  in  the  present  series  of  routine  cases.  These  manifestations, 
it  would  seem,  deserve  further  and  closer  study. 

In  11  cases  (12  per  cent)  a  gastric  retention  was  observed  at  the  eighth 
hour.  From  observations  previously  made  (1)  the  impression  was 
formed  that  gastric  retention  occurred  more  frequently  in  patients 
suffering  from  proved  intestinal  tuberculosis  than  in  those  apparently 
negative.  However,  the  manifestations  should  not  be  given  too  much 
weight  in  the  present  series,  as  only  4  or  probably  6  cases  were  diagnosed 
as  positive. 

Considerable  time  and  effort  were  spent  on  the  examinations  from 
the  sixth  to  the  ninth  hour  with  more  frequent  observations  in  the  suspi- 
cious cases,  for  during  this  period  the  roentgenological  interpretation  of 
tuberculous  cohtis  can  practically  always  be  made.  However,  other 
factors  contributed  materially  to  the  final  diagnosis.  In  83  cases  (93.25 
per  cent)  no  definite  filling  defects  were  observed  in  the  proximal  half  of 
the  colon  if  enough  barium  had  reached  these  sites  to  overfill  them. 
The  colon  was  usually  well  rounded  and  decided  haustration  was  com- 
monly seen  in  a  large  number.  Attempts  were  made  to  test  the  excit- 
ability of  the  caecvun  and  ascending  colon  by  trying  to  cause  this  portion 
of  the  bowel  to  eliminate  the  barium  it  contained.  This  was  done  by 
moderately  deep  palpation.  The  attempt,  however,  was  unsuccessful. 
It  may  be  recalled  here  that  the  opposite  is  true  in  a  majority  of  cases 
suffering  from  tuberculous  coUtis,  that  is,  slight  stimulation  by  palpa- 
tion causes  emptying  of  the  caecum.  Complete  elimination  of  barium 
occurred  in  the  negative  cases  at  varying  times  between  twenty-four 
and  one  hundred  and  twenty  hours.     However,  two  cases  did  reveal  a 
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barium-free  bowel  at  the  twenty-four  hour  examination.  The  great 
majority  eliminated  the  barium  completely  between  the  forty-eighth 
and  seventy-second  hour. 

Four  of  the  remaining  6  cases  presented  an  entirely  difTcrent  picture — 
either  absence  of  the  caccal  or  ascending  colon  shadow  at  that  time 
(sLxth  to  cightli  hour)  when  more  than  enough  barium  to  fill  these  sites 
had  passed,  or  decidedly  defective  filling  of  these  parts  occurred  with 
considerable  barium  beyond  this  point.  In  two  or  three  of  these  posi- 
tive cases  barium  could  be  seen  in  the  terminal  ileum  at  the  sixth  hour 
examination  while  one-half  an  hour  to  an  hour  later  it  was  apparently 
in  the  transverse  and  descending  colon,  indicating  a  probable  site  of 
irritability  in  the  ascending  colon.  In  these  4  cases  complete  elimina- 
tion of  barium  occurred  in  twenty-four  hours.  The  2  remaining  doubt- 
fully positive  cases  presented  manifestations  somewhat  similar  to  the 
positive  cases  but  not  characteristic  enough  to  warrant  their  inclusion 
in  the  positive  group.  Further  examination  is  always  indicated  in  this 
type  of  case. 

In  the  previous  study  we  were  impressed  by  the  rapid  complete  elim- 
ination of  barium  from  the  colon,  which  very  commonly  occurred  in 
less  than  twenty-four  hours;  and,  hoping  that  the  ingestion  of  carmine 
would  throw  further  light  on  the  question  of  hypermotility  in  tuber- 
culous colitis,  we  started  to  examine  routinely  100  cases  at  the  Trudeau 
Sanatorium. 

CARMINE    TEST    TECHNIQUE 

To  determine  the  motility  of  the  gastrointestinal  tract,  eight  hours 
following  the  last  defecation  the  patient  was  given  two  carmine  capsules 
(5  grains  each)  following  which  he  noted  the  appearance  and  disap- 
pearance of  the  carmine  in  the  stools.  No  modifications  were  made  in 
the  patients'  daily  routine  other  than  that  they  were  to  abstain  from 
the  use  of  any  laxative. 

RESULTS  OF  CARMINE  TEST 

In  50  cases  (62.5  per  cent)  the  carmine  appeared  in  the  stools  between 
the  eleventh  and  eighteenth  hours,  occurring  most  frequently  at  the 
sixteenth  hour  (16  cases).  The  time  of  appearance  of  the  30  remaining 
cases  varied  between  eight  and  sixty-four  hours.  The  time  of  disap- 
pearance varied  between  twelve  and  one  hundred  and  thirty-five  hours, 
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complete  elimination  occurring  in  34  of  the  cases  (42.5  per  cent)  between 
the  thirty-fifth  and  forty-ninth  hour.  In  5  cases  the  carmine  was 
recorded  as  ha\dng  disappeared  in  less  than  twenty-four  hours.  Of 
these  only  2  were  diagnosed  as  having  tuberculous  colitis.  As  far  as 
the  "time  of  appearance"  is  concerned  no  important  features  were 
brought  out. 

It  would  appear  from  the  above  data  that  the  time  of  appearance  of 
the  carmine  which  occurred  in  50  of  the  cases  (62.5  per  cent)  between 
the  eleventh  and  eighteenth  hours  was  the  result  of  taking  the  carmine 
at  a  specified  time,  namely  eight  hours  after  the  last  defecation,  whereas 
the  time  of  disappearance  was  not  so  well  controlled. 

SUMMARY 

In  this  series  of  89  consecutive  routine  examinations,  tuberculous 
colitis  was  diagnosed  as  positive  in  4  and  as  doubtfully  positive  in  2. 
Thirteen  per  cent  of  the  patients  at  the  Trudeau  Sanatorium  are  dis- 
charged unimproved. 

The  use  of  carmine  is  of  no  help  in  determining  the  presence  of  hyper- 
motility  in  tuberculous  colitis. 
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FUNCTIONAL  CARDIOVASCULAR  DISTURBANCES 
IN  TUBERCULOSIS 

ERNST  P.  BOAS 

New  York  City 

Vasomotor  disturbances  and  other  circulatory  disorders  are  very  com- 
mon in  the  tuberculous.  In  fact,  as  is  well  known,  they  may  be 
among  the  leading  symptoms  ushering  in  the  disease.  During  its 
course  they  play  a  prominent  part  in  the  symptom  complex,  and  even 
a  quiescent  case  may  still  have  all  sorts  of  complaints  referred  to  the  cir- 
culatory system.  In  this  discussion  I  shall  pass  over  such  cardiovascu- 
lar disorders  as  are  associated  with  displacement  of  the  heart,  due  to  the 
drawing  of  the  mediastinum  to  the  side  of  the  advanced  lesion,  a  condi- 
tion which  may  cause  precordial  pain,  dyspnea,  and  palpitation;  as  well 
as  the  dyspnea  and  cyanosis  due  to  the  loss  of  a  good  deal  of  lung  tissue. 
I  wish  to  consider,  rather,  such  symptoms  as  precordial  pain,  palpitation, 
flushing,  vertigo,  fainting,  tachycardia,  and  acrocyanosis,  which  occur 
without  apparent  organic  basis. 

These  symptoms  are  seen,  not  infrequently,  early  in  a  case  of  tubercu- 
losis, and  some  or  all  of  them  are  often  seen  during  the  later  course  of 
the  disease.  Indeed,  they  are  so  common,  and  have  been  thought  so 
characteristic,  that  some  authors  have  described  cases  of  latent  or  occult 
tuberculosis,  which  give  no  manifestations  beyond  these  autonomic  and 
sympathetic  disturbances.  The  most  recent  exposition  of  this  \'iew  is 
by  Sewall  (1),  who  describes  patients  with  labile  vasomotor  systems  as 
well  as  with  symptoms  of  neurasthenia.  In  these  individuals,  physical 
and  X-ray  examination  may  reveal  slight  sclerosis  of  the  hilum  lymph 
nodes  and  upper  bronchial  radiations,  and,  a  condition  which  he  consid- 
ers characteristic,  an  abnormal  lowering  of  the  pulse  pressure  on  chang- 
ing from  the  supine  to  the  erect  posture.  These  symptoms,  Sewall 
claims,  are  due  to  a  "subtle  intoxication"  by  the  Koch  bacillus;  they  are 
nonprogressive,  and  most  of  the  subjects  of  this  toxemia  never  develop 
clinical  tuberculosis.  Head  (2)  has  arrived  at  similar  conclusions.  He 
states  that  all  patients  with  neurasthenia  of  undiscoverable  etiology, 
who  give  a  positive  tuberculin  reaction,  have  concealed  tuberculosis. 
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In  addition  to  the  symptoms  enumerated  by  Sewall,  he  includes  the  func- 
tional gastrointestinal  disturbances  in  his  cHnical  picture.  The  duration 
of  the  s>Tnptoms  may  be  years,  some  even  dating  from  childhood.  Sev- 
eral European  authors  have  expressed  parallel  opinions.  Thus  Papillon 
(3)  believes  that  all  neurasthenics  should  be  considered  tuberculous  until 
proved  otherwise,  and  Engel  (4)  emphasizes  that  neurasthenia  is  very 
often  caused  by  tuberculosis,  and  that  when  it  occurs  in  a  tuberculous 
subject  it  is  a  toxic  manifestation. 

These  \news  are  undoubtedly  too  extreme.  WTien  we  consider  that 
the  vast  majority  of  adults  harbor  tubercles  within  their  bodies  without 
suffering  from  tuberculosis,  that  the  seat  of  election  of  such  tubercles  is 
the  bronchial  lymph  nodes,  and  finally  that  the  tubercuKn  reaction  is 
not  an  infalHble  guide  in  the  diagnosis  of  active  tuberculosis,  but  that 
most  people  who  harbor  tubercle  will  react  positively  to  this  test,  we 
see  on  what  slender  evidence  these  authors  base  their  conclusions.  As 
will  be  seen  below,  similar  specious  arguments  may  be  used  to  prove  the 
tuberculous  nature  of  any  disease. 

On  the  other  hand,  when  the  group  of  symptoms  which  we  are  discus- 
sing appears  at  the  same  time  as,  or  shortly  before,  cHnical  tuberculosis 
is  diagnosed  in  a  patient,  we  may  endeavor  to  estabHsh  a  causal  rela- 
tionship between  the  two.  Sohs-Cohen  (5)  has  studied  a  series  of  tu- 
berculous subjects  from  this  aspect,  and  has  concluded  that  these  symp- 
toms are  the  manifestations  of  a  defense  reaction  of  the  internal  secre- 
tory organs  to  the  tuberculous  poison.  Deutsch  and  Hoffmann  (6)  have 
expressed  similar  views. 

These  vasomotor,  dyspeptic  and  asthenic  symptoms,  to  which  for 
convenience  I  shall  refer  as  neurasthenic,  are  not  peculiar  to  tuberculo- 
sis. It  is  a  well  established  fact  that  they  are  often  signs  of  a  constitu- 
tional nervous  instability,  which  is  not  infrequently  an  hereditary  trait. 
Several  authors  have  emphasized  that  neurasthenic  symptoms  in  tuber- 
culosis are  particularly  evident  in  patients  with  such  a  constitutional 
nervous  predisposition.  Thus  the  authors  just  quoted  state  that  indi- 
viduals who  before  their  illness  were  "autonomics"  are  the  ones  who 
especially  have  autonomic  symptoms  when  they  contract  tuberculosis. 
Jessen  (7)  says  that  lability  of  temperament  and  similar  symptoms  in 
tuberculosis  are  more  pronounced  in  individuals  with  a  poorly  organized 
psychic  nature,  and  that  the  neuroses  in  tuberculosis  are  due  to  the 
action  of  the  toxin  on  a  congeni tally  weak  nervous  system.  The  best 
paper  that  deals  with  this  subject  is  by  Muralt  (8) .     He  considers  all  of 
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the  vasomotor  and  dyspeptic  phenomena  that  one  encounters  in  the 
tuberculous,  as  well  as  the  fatiguability  and  lack  of  will  power,  and 
linds  that  a  constitutional  nervous  predisposition  is  very  important  in 
the  development  of  all  of  these  symptoms.  He  further  stales  that  phthi- 
sis may  activate  a  latent  neurasthenic  tendency.  In  the  discussion  of 
this  paper  Dubois  (9),  too,  emphasizes  the  importance  of  a  constitu- 
tional neurasthenia  underlying  the  nervous  symptoms  manifested  by 
tuberculous  patients. 

The  similarity  of  the  symptoms  under  discussion  to  those  of  hyperthy- 
roidism has  been  noted  by  many  observers.  Brandenstein  (10)  reports 
on  the  frequency  of  an  enlarged  thyroid  in  early  tuberculosis.  She  found 
as  well,  6  clear  cases  of  Graves'  disease  among  her  scries  of  100.  In 
all  of  the  cases  the  symptoms  of  hyperthyroidism  ran  pari  passu  with 
the  progress  of  the  lung  condition.  Biolakur  (11)  fmds  the  thyroid 
gland  enlarged  in  most  cases  with  vasomotor  instability,  palpitation, 
sweating,  and  mental  depression,  particularly  in  women.  From  his 
study  he  concludes  that  the  symptoms  of  Graves'  disease  are  often  an 
expression  of  tuberculous  infection,  and  that  they  may  be  a  sign  of  latent 
tuberculous  infection.  Saathof  (12)  goes  even  further.  He  found  that 
44  out  of  45  patients  with  Graves'  disease  had  occult  tuberculosis,  as 
proved  by  X-ray  hilum  shadows,  and  the  tuberculin  reaction.  He  uses 
the  same  faulty  reasoning  as  those  men  who  seek  to  establish  the  iden- 
tity of  neurasthenia  and  tuberculosis.  All  of  these  writers  emphasize 
the  more  favorable  prognosis  in  tuberculous  patients  who  have  thyroid 
enlargement,  as  well  as  the  fact  that  it  is  a  sign  found  especially  in  early 
tuberculosis,  rarely  in  advanced  cases. 

The  similarity  of  the  symptoms  in  incipient  tuberculosis  to  those  in 
exophthalmic  goitre  led  Goetsch  to  investigate  whether  there  is  any 
relationship  between  the  two.  In  1918  before  the  New  York  State 
Medical  Society  (13)  he  described  an  epinephrin  test  which,  he  believed, 
enabled  one  to  recognize  mild  cases  of  hj^ierthyroidism.  In  individuals 
with  just  such  sjTiiptoms  as  are  under  discussion,  he  believes  that  a  posi- 
tive epinephrin  reaction  indicates  that  the  thyroid  is  the  cause  of  the  dis- 
order, and  that  thyroidectomy  will  bring  relief.  Pathologically  he  finds 
minute  adenomas  of  the  thyroid  gland  in  such  patients.  More  recently 
he  has  modified  his  position.  He  concedes  that  a  positive  test  does  not 
necessarily  mean  hyperthyroidism,  but  that  the  exceprions  are  few. 
However  he  claims  that  all  cases  of  hyperthyroidism  will  give  a  positive 
reaction,  and  that  a  negative  reaction  means  that  there  is  no  hyperthy- 
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roidism  (14).  In  conjunction  with  Nicholson  he  employed  the  test  in 
the  study  of  tuberculosis  at  the  Trudeau  Sanatorium  (18).  Among  18 
doubtful  cases  of  tuberculosis  they  found  10  positive  and  8  negative 
reactions;  among  16  inactive  cases  with  cardiovascular  sjTnptoms,  9 
positive  and  7  negative;  and  in  6  definitely  tuberculous  patients  they  got 
no  positive  reactions.  They  interpreted  their  results  to  mean  that  those 
patients  who  reacted  positively  to  the  test  were  suffering  from  hyperthy- 
roidism, and  that  tuberculosis  per  se  does  not  give  a  positive  reaction. 

The  technique  of  the  test  is  as  follows :  The  patient  is  kept  in  bed  for 
twelve  hours  before  the  test.  Then  a  series  of  blood  pressure  determina- 
tions are  made  until  the  readings  become  constant.  It  will  be  found 
that  there  is  usually  a  drop  of  from  10  to  15  mm.  of  mercury  in  the  sys- 
tolic pressure  within  fifteen  minutes.  This  is  probably  dependent  on 
psychic  factors,  and  is  seen  in  all  carefully  controlled  blood  pressure 
observations,  whether  they  be  made  on  individuals  with  normal  tension, 
with  hypertension,  or  with  hypotension.  At  the  same  time  the  patient 
is  asked  whether  he  feels  nervous,  and  a  note  is  made  of  the  pulse  rate, 
of  the  presence  or  absence  of  tremor  of  the  hands,  of  throbbing  of  the 
carotid  arteries  or  abdominal  aorta,  and  of  the  circulation  in  the  hands. 
Then  0.5  cc.  of  a  1  to  1000  solution  of  epinephrin  is  given  subcutaneously. 
The  blood  pressure  and  pulse  are  taken  every  two  minutes  for  the  fol- 
lowing ten  minutes,  and  then  every  five  minutes  for  one  hour.  A  note 
is  made  of  a  change  in  any  of  the  symptoms  just  enumerated .  A  posi- 
tive reaction  is  indicated  by  a  rise  in  the  systolic  pressure  of  over  10  mm., 
frequently  by  a  drop  in  the  diastoUc  pressure,  by  a  rise  in  the  pulse 
rate,  and  by  an  increase  in  the  tremor,  as  well  as  coldness  and  blueing 
of  the  hands.  With  this,  the  patient  often  complains  of  feehng  restless 
and  nervous,  his  breathing  may  become  rapid  and  deep,  and  he  may 
have  headache  or  vertigo.  All  of  these  signs  and  symptoms  do  not 
appear  in  every  positive  reaction.  The  reaction  lasts  about  thirty  min- 
utes and  gradually  subsides  in  the  course  of  another  hour.  It  cannot 
be  simulated  by  the  slight  disturbance  caused  in  a  nervous  patient  by 
the  procedure  of  hypodermic  injection. 

At  the  Montefiore  Hospital,  in  the  tuberculosis  service  of  Dr.  Fishberg, 
we  have  chiefly  cases  of  advanced  tuberculosis,  so  the  character  of  the 
material  available  has  somewhat  limited  my  study.  I  tested  9  patients 
with  active  advanced  tuberculosis  in  the  manner  described  above,  re- 
peating the  tests  on  most  of  them.  Of  these  9  individuals,  3  gave  clear 
positive  reactions,  2  gave  mild,  2  doubtful,  and  2  negative  reactions. 
The  test  was  performed  in  the  morning  and  in  the  afternoon  on  the 
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same  patient  in  some  instances  to  ascertain  whether  the  afternoon  tem- 
perature might  have  some  effect  on  the  reaction.  No  such  relationship 
was  established;  and  the  morning  and  afternoon  tests  corresponded, 
except  in  one  case.  This  patient  was  tested  four  times.  Once  in  the 
morning  on  August  20,  1919,  with  a  normal  temperature,  she  reacted 
negatively.  A  few  days  later  in  the  afternoon,  with  a  temperature  of 
lOr,  the  result  of  the  test  was  doubtful.  On  October  14  in  the  after- 
noon with  the  temperature  at  101.6°  the  reaction  was  weakly  positive. 
Finally  on  the  afternoon  of  February  19,  1920,  with  the  temperature  at 
101°,  two  weeks  after  a  severe  attack  of  influenzal  bronchopneumonia, 
while  she  was  still  very  weak  and  shaky,  she  gave  a  clear  cut  positive 
reaction. 

Tables  illustrating  positive  epinephrin  reactions 


BLOOD 
PRXSSUKZ 


NEKVOUSKESS 


THROB- 
BING or 
ARTEUES 


P. 

B.     Female.    Age  19.    Temperature  at  time  of  test  101° 

2:35 

118/65 

136 

0 

+ 

0 

2:40 

108/56 

128 

0 

0 

2:45 

105/66 

120 

2:50 

108/60 

124 

0 

+ 

0 

2:51* 

2:52 

110/60 

120 

0 

+ 

0 

2:54 

145/90 

144 

Palpitation 

+  + 

+ 

2:56 

125/74 

132 

Palpitation 

+  + 

++ 

2:58 

120/74 

Slight  palpitation 

+  +  + 

++ 

3:01 

120/70 

128 

Slight  palpitation 

+  +  + 

++ 

3:06 

126/70 

132 

Slight  palpitation 

+  +  + 

++ 

3:13 

110/68 

132 

Slight  palpitation 

+  + 

+-I- 

Respirations  36,  deep 

3:20 

112/68 

132 

Slight  palpitation 

+  + 

4-  + 

3:30 

112/68 

144 

Slight  palpitation 

+  + 

++ 

G.  R.    Female.    Age  24.    Temperature  at  time  of  test  99° 


9:43 

106/64 

116 

+ 

+ 

0 

9:46 

110/68 

112 

9:51 

104,'60 

112 

+ 

+ 

0 

9:53* 

9:54 

104/68 

112 

-F 

+ 

0 

9:55 

125/70 

120 

-I-  + 

-I-++ 

++ 

Palpitation 

9:57 

130/70 

132 

+  + 

+  -I-+  + 

+++ 

Palpitation 

9:59 

136/70 

140 

+ 

++++ 

-l-t-+ 

Headache 

10:01 

130  70 

132 

-1- 

++++ 

+++ 

Headache 

10:06 

130/70 

132 

+ 

++  + 

+-I- 

Dizzy  headache 

10:13 

120  65 

112 

+ 

+  + 

++ 

Feels  weak 

10:24 

120  65 

120 

+ 

++ 

-1- 

10:30 

116/65 

130 

+ 

->r 

+ 

Feels  well 

*  Epinephrin  1  to  1,000,  0.5  cc.  subcutaneously. 
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There  is  no  apparent  relationship  between  the  activity  of  the  tubercu- 
losis, the  body  habitus  of  the  patient,  or  his  symptomatology  and  a 
positive  epinephrin  reaction.  Nor  does  the  family  history  play  any 
role.  Only  one  of  the  cases  reacting  positively  gave  any  clinical  evidence 
of  hyperthyroidism.  This  girl,  with  a  moderately  advanced  phthisis, 
has  all  the  earmarks  of  a  mild  Graves'  disease,  but  gave  only  a  weakly 
positive,  atypical  reaction. 

The  discussion  of  these  results  will  be  clarified  by  a  consideration  of 
the  meaning  of  epinephrin  test.  Goetsch  has  claimed  that  with  very 
few  exceptions  it  is  an  indicator  of  a  definite  even  though  latent  hyper- 
thyroidism. The  similarity  of  these  borderline  cases  of  supposed  hy-' 
perthyroidism  to  cases  of  irritable  heart,  also  known  as  effort  syndrome, 
or  neurocirculatory  asthenia,  is  striking.  In  a  series  of  such  cases  I  per- 
formed the  Goetsch  test  (15)  and  found  that  28.6  per  cent  of  the  men 
reacted  positively.  A  positive  reaction  was  not  associated  with  any  evi- 
dences of  hyperthyroidism;  in  fact  there  were  no  criteria  by  which  one 
could  predict  whether  or  not  any  particular  case  would  be  sensitive  to 
epinephrin  or  not.  Wearn  and  Sturgis  (16)  studied  a  similar,  but  se- 
lected, series  of  cases  and  obtained  59  per  cent  of  positive  reactions.  Their 
higher  percentage  is  due,  I  believe,  to  the  fact  that  they  gave  the  epi- 
nephrin intramuscularly  instead  of  subcutaneously,  and  because  they 
selected  their  cases.  Peabody  (17)  showed  that  the  basal  metabolism 
of  soldiers  with  neurocirculatory  asthenia  was  not  raised,  even  when  they 
were  epinephrin  sensitive.  Most  of  the  men  who  have  studied  the  effort 
syndrome  agree  that  the  thyroid  is  not  concerned  in  the  etiology  of  the 
symptom  complex.  More  recently,  Wearn  (19)  has  reported  a  series  of 
positive  epinephrin  tests  on  cases  that  were  definitely  nonthyroid  in  na- 
ture, and  whose  basal  metaboUsm  was  normal.  What  then  is  the  cause 
of  a  positive  epinephrin  test?  I  believe  that  it  means  nothing  but  an 
increased  sensitivity  of  the  sympathetic  system  to  epinephrin,  and  pos- 
sibly an  increased  sympathetic  irritability.  This  occurs  of  course  in 
hyperthyroidism,  and  such  patients  will  give  a  positive  reaction;  but  on 
the  other  hand  a  positive  reaction  does  not  necessarily  mean  exophthal- 
mic goitre.  Therefore,  since  the  test  shows  no  such  specificity  as  was 
originally  claimed  for  it,  its  value  in  the  study  of  these  borderhne  cases 
is  very  limited.  This  becomes  more  evident  when  we  review  the  results 
that  I  have  obtained,  and  particularly  the  variation  of  the  test  in  a  par- 
ticular case.  The  cases  are  too  few  of  course  to  make  a  study  of  percent- 
ages worth  while,  but  we  find  a  positive  reaction  occurring  in  certain 
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cases  of  tuberculosis,  while  in  other  similar  cases  it  is  negative.  There 
are  no  clinical  criteria  by  which  we  can  predict  which  case  will  be  sensi- 
tive to  cpinephrin.  The  activity  of  the  lesion  and  the  nervous  and  car- 
diovascular symptomatology  have  no  evident  bearing  on  the  reaction. 
These  results  correspond  with  those  obtained  on  patients  with  neuro- 
circulatory asthenia. 

A  further  comparison  of  cases  of  tuberculosis  presenting  signs  of  vaso- 
motor instability  with  the  efTort  syndrome  group  is  of  considerable  in- 
terest. There  are  twomaintypesof  neurocirculatory  asthenia.  One  is  in 
individuals  with  constitutional  nervous  instability  or  inferiority.  The 
other  is  in  patients  who  have  suffered  from  an  acute  infectious  disease. 
In  the  first  group  an  acute  infection  always  serves  to  aggravate  the  sjTnp- 
toms,  and  not  infrequently  latent  symptoms  are  first  brought  to  light 
following  an  acute  febrile  attack  such  as  pneumonia.  Chronic  infections 
such  as  hookworm  disease  may  act  in  the  same  way.  A  careful  history 
of  phthisical  subjects  will  reveal  in  some  of  them  mild  nervous  vasomotor 
and  gastrointestinal  symptoms,  antedaring  by  many  years  the  tubercu- 
losis. In  other  cases  these  symptoms  make  their  very  first  appearance 
with  the  disease.  Is  it  not  probable  then  that  those  cases  of  tuberculosis 
which  are  ushered  in  with  such  striking  cardiovascular  sjTnptoms  really 
belong  to  the  neurocirculatory  asthenia  group,  and  that  in  them  the  tu- 
berculosis acts  as  the  acute  infection,  bringing  to  light  latent  symptoms? 
It  is  striking  too  that  the  so  called  tuberculous  habitus  is  encountered 
frequently  among  patients  with  effort  sjiidrome.  Those  cases  with  a 
negative  history,  in  whom  the  symptoms  develop  during  the  course  of 
the  disease,  are  comparable  to  the  second  tv-pe  of  neurocirculatory  as- 
thenia. Functional  gastrointestinal  disorders  act  in  the  same  way  as 
the  cardiovascular  ones  (20)  (21).  This  is  true  both  of  cases  of  neuro- 
circulatory asthenia  and  of  tuberculosis.  Dr.  Fishberg  expresses  a  simi- 
lar opinion  on  the  nature  of  the  gastrointestinal  sj-mptoms  in  tubercu- 
losis, and  with  these  the  cardiovascular  s>Tnptoms  may  be  paralleled, 
when  he  says  in  his  book,  "Digestion  in  phthisis  usually  depends  on  the 
condition  of  the  gastrointestinal  tract  before  the  onset  of  the  lung  dis- 
ease" (22). 

CONCLUSIONS 

The  functional  disturbances  of  the  circulatory,  alimentan,-,  and  nerv- 
ous systems  in  the  tuberculous  are  not  a  specific  manifestation  of 
tuberculosis,  but  are  usually  conditioned  by  a  constitutional  nervous  in- 
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Stability  of  the  patient.  At  times  they  may  appear  without  such  an 
underlying  predisposition,  and  then  may  bear  some  relationship  to  hy- 
peractivity of  the  thyroid  gland. 

The  epinephrin  test  is  of  no  value  in  the  differential  diagnosis  of  doubt- 
ful cases  of  tuberculosis  and  hyperthyroidism.  First,  it  is  not  a  specific 
test  for  the  latter  condition,  but  betokens  only  a  heightened  sympathetic 
irritability.  It  may  be  positive  in  cases  of  frank  tuberculosis.  Second, 
symptoms  of  hyperthyroidism,  including  goitre  and  eye  signs,  occur  in  a 
certain  number  of  cases  of  early  tuberculosis,  and  may  possibly  represent 
a  defense  reaction  of  the  organism  to  the  infection. 

Patients  in  whom  vasomotor  and  other  functional  disturbances  are 
latent,  and  in  whom  they  are  activated  by  the  tuberculous  infection, 
belong  to  the  same  group  as,  and  are  analagous  to,  those  with  neurocir- 
culatory asthenia. 
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STUDIES  ON  THE  INHIBITORY  ACTION  OF  SODIUM 
CINNAMATE  IN  TUBERCULOSIS 

H.  J.  CORPER,  H.  GAUSS  and  W.  A.  GEKLER 
Research  Department,  National  Jewish  Hospital  for  Consumptives,  Denver,  Colorado 

It  has  been  pointed  out  in  previous  contributions  (1)  that  the  study 
of  the  chemotherapy  of  tuberculosis  can  well  be  divided  into  the  study 
of  the  direct  action  of  the  substance  under  investigation  and  the  study 
of  its  indirect  action.  In  considering  the  direct  action  of  a  substance 
upon  tubercle  bacilli  there  are  two  modes  which  must  be  under  con- 
sideration, a  specific  bactericidal  and  a  specific  growth  inhibitory  action. 
Sodium  cinnamate  called  Hetol  by  Landerer,  who  carried  on  extensive 
investigations  with  this  substance,  was  mainly  considered  by  him  as 
an  indirect  therapeutic  agent  toward  tuberculosis,  capable  of  effecting 
an  inflammatory  reaction  around  the  tubercle  and  thus  indirectly  acting 
upon  the  tubercle  bacilli  and  favorably  affecting  the  disease. 

Landerer  was  one  of  the  pioneer  chemotherapeutists  in  the  field  of 
tuberculosis  and  although  most  of  his  early  studies  were  of  a  clinical 
nature  and  were  applied  to  external  tuberculosis  he  was  keenly  interested 
in  finding  a  substance  which  would  affect  internal  tuberculosis  and  could 
be  administered  by  the  intravenous  route. 

He  had  worked  with  iodoform,  bismuth  subnitrate,  zinc  oxide  and 
some  other  commonly  advocated  chemicals,  when  finally  in  1888  balsam 
of  Peru  was  called  to  his  attention  as  a  result  of  the  studies  of  the  Ameri- 
can surgeon  and  orthopedist,  Sayre.  The  results  obtained  by  him  (2) 
upon  external  tuberculosis  were  so  favorable  that  he  was  encouraged 
to  use  this  substance  on  internal  tuberculosis.  His  greatest  diflSculty 
was  encountered,  however,  in  obtaining  a  satisfactory  emulsion  or 
solution  for  injection;  so  that  in  1890  (3)  he  began  to  use  cinnamic  acid, 
a  constituent  of  balsam  of  Peru,  which  could  be  prepared  synthetically 
and  in  chemically  pure  form.  Finally  in  1893  (4)  he  changed  to  a 
solution  of  sodium  cinnamate  (Hetol),  the  sodium  salt  instead  of  the 
emulsion  of  cinnamic  add.  Its  advantages  were  many.  The  salt  was 
soluble  in  water  to  the  extent  of  5  per  cent.  It  was  nontoxic,  could  be 
sterilized  easily  and  could  be  prepared  in  pure  form;  and,  if  anything, 
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it  pave  better  therapeutic  results  than  the  cinnamic  acid.  Landcrer 
and  his  co-workers  (5)  concluded  that  cinnamic  acid  and  its  salts  were 
strongly  positive  chemotactic  substances  producing  a  marked  leuco- 
cytosis  and  hastening  the  healing  of  tuberculosis  in  the  lungs  of  rabbits 
and  man  (5)  by  the  natural  methods  of  walling  ofT,  encapsulation  and 
scar  tissue  formation.  Landercr  never  claimed  Ilelol  to  be  a  specific 
for  tuberculosis  but  merely  believed  that  it  had  a  special  action  on 
diseased  foci  due  to  its  accumulation  at  these  sites. 

Landcrer's  method  of  treating  pulmonary  tuberculosis  has  fmally 
fallen  into  disuse  for  lack  of  satisfactory  conclusive  data  corroborating 
its  efficacy.  It  was  not  with  any  idea  of  repeating  Landerer's  work 
that  the  following  investigations  were  carried  on;  but  rather  to  elaborate 
on  the  studies  with  sodium  cinnamate,  since  some  encouraging  prelimi- 
nary studies  seemed  to  indicate  that  this  compound  still  possessed 
possibilities,  mainly  on  account  of  its  low  toxicity,  as  an  inhibitor}' 
agent  in  tuberculosis.  Two  other  facts  seemed  also  to  make  this  work 
desirable,  namely,  the  impurity  and  toxicity  of  preparations  obtainable 
on  the  market,  both  of  German  and  American  make  of  so  called  highest 
chemical  purity,  and  the  adherence  to  only  comparatively  small  doses 
according  to  Landerer's  technique. 

It  was  found  that  the  ordinary  American  preparations  of  sodium 
cinnamate  were  comparatively  very  toxic  while  even  the  Merck's  best 
grade  (special  label)  had  a  distinct  benzaldehyde  odor  and,  since  ben- 
zaldehyde  is  highly  toxic,  it  should  be  possible  of  further  purification. 
The  usual  method  of  preparation  of  cinnamic  add  as  given  in  most  refer- 
ence books  is  identical  with  that  given  by  Fischer  (6).  Twenty  grams 
of  benzaldehyde,  30  grams  of  freshly  distilled  acetic  anhydride  and  10 
grams  of  dry  powdered  sodium  acetate  are  boiled  over  an  oil  bath, 
under  a  reflux  condenser  for  eight  hours.  The  hot  mass  is  then  poured 
into  4  to  5  times  its  amount  of  water,  and  steam  is  passed  through  this 
until  all  the  unchanged  benzaldehyde  is  driven  off.  There  separates 
from  the  remaining  mass,  made  up  of  water,  acetic  acid  and  a  suspended 
oil;  and,  upon  cooling,  large  amounts  of  cinnamic  acid.  To  the  mLxture 
is  added  without  filtering,  and  while  still  warm,  an  excess  of  sodium 
hydroxide.  The  sodium  cinnamate  thus  formed  is  then  filtered  while 
hot  from  the  oil.  The  filtrate  after  cooling  is  acidified  with  hydrochloric 
acid,  when  cinnamic  acid  again  separates  out,  and  can  then  be  obtained 
by  filtration  and  repurified  by  one  or  two  recrj^stallizations  from  hot 
water.     It  was  found  necessary,  however,  to  remove  all  the  benzaldehyde 
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SO  that  after  the  above  preparation  steam  had  to  be  passed  through  the 
hot  cinnamic  acid  for  at  least  several  hours  and  repeated  for  about  from 
4  to  6  times  (filtering  the  solution  while  hot,  allowing  to  cool  and  filtering 
again  and  adding  a  fresh  portion  of  distilled  water,  and  heating  and 
passing  steam  through  the  hot  solution).  The  final  product  after  from 
4  to  6  such  treatments  possessed  no  odor  of  benzaldehyde  and  was  then 
cautiously  neutralized  with  pure  sodium  hydroxide,  after  which  the 
sodium  cinnamate  was  recovered  by  evaporation  and  was  kept  for 
use  in  dry  form.  This  product  possessed  practically  no  toxicity.  Rab- 
bits would  tolerate  intravenously  a  single  injection  of  1  to  2  grams  of 

TABLE  1 
The  tuberctdocidal  action  of  pure  sodium  cinnamate    ■ 


PRELIMINARY  INCOBATION 

RESULTS  OF  GUINEA  PIG  INOCULATION 

Concentration  of 

sodium  cinnamate 

mgm.  per  cc. 

Period  of  incubation 

of  tubercle 

bacilli  plus  sodium 

cinnamate 

Culture  1687  human  0.000,001 
mgm.  per  injection 

Culture  1000  human  0.000,001 
mgm.  per  injection 

mixture 

Series  A 

Series  B 

Series  A 

Series  B 

20            1 

10           1 

5 

1 

days 

3 
1 

3 
1 

3 

3 

+  +  + 
+  +  + 

+  +  + 
+  +  + 

+  +  + 

+  + 

+  +  + 

+  + 

+  + 
+  +  + 

+  +  + 

+  +  + 

+  + 
+  +  + 

+  +  + 
+  + 

+  + 

+  +  + 

+ 
+  +  + 

+  + 
+  +  + 

+  +  + 

+  +  + 

+  Distinctly  enlarged  local  and  slightly  enlarged  retroperitoneal  glands. 
-\--\-  Enlarged  local  and  retroperitoneal  glands  and  slight  involvement  of  the  spleen. 
+  4-+  Enlarged  local  and  retroperitoneal  glands,  spleen  markedly  involved,  the  peri- 
tracheal glands  enlarged  and  the  lungs  slightly  involved. 

sodium  cinnamate  (prepared  as  above)  per  kilo  given  in  5  or  10  per  cent 
solution. 

Landerer  (7)  states  that  sodium  cinnamate  possesses  no  bactericidal 
power  upon  the  tubercle  bacillus,  but  he  gives  no  detailed  experiments. 
This  is,  however,  corroborated  in  the  following  experiment,  at  least  in 
so  far  as  concentrations  attainable  in  the  body  are  concerned. 

Suspensions  of  0.000,001  mgm.  of  virulent  human  tubercle  bacilli 
(laboratory  strains  no.  1687  and  no.  1000)  were  treated  with  varjdng 
concentrations  of  sodium  cinnamate  from  1  to  20  mgm.  per  cubic  centi- 
meter.    The  mixture  which  was  then  incubated  at  37°C.  for  one  to  three 
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days  was  sul)scquently  injected  into  guinea  pigs.  After  six  weeks  the 
animals  were  examined,  when  it  was  observed  that  the  preUniinary  treat- 
ment of  tubercle  bacilli  with  sodium  cinnamate,  prior  to  injection  into 
guinea  pigs,  appeared  to  have  no  bactericidal  action  on  the  tubercle 
bacilli,  as  evidenced  by  the  course  of  the  disease  in  the  animals  (table  1). 
The  above  experiment  indicates  that  even  in  2  per  cent  concentration 
and  an  exposure  of  three  days,  sodium  cinnamate  possesses  no  tuber- 
culocidal  power.  In  order  to  note  in  what  concentration  sodium  cin- 
namate possesses  growth  inhibitory  power  a  series  of  tubes  of  5  per  cent 
glycerine  agar  was  prepared,  containing  varying  concentrations  of  sodium 
cinnamate;  and  these  were  seeded  with  human  tubercle  bacilli  and  incu- 
bated at  37°C.  for  one  month  when  they  were  examined  for  growth  with 
the  results  given  in  table  2. 

TABLE  2 
Growth  inhibitory  power  of  sodium  cinnamate  in  glycerine  agar 


Culture  1687. 


Culture  H . 


CONCEKTRATION  OF  SODItTH  CIVNAMATE   (UCU.  PER  CC.) 


5 

3 

1 

O.S 

0.1 

0.05 

0.001 

Controls 









+ 

+  + 

++ 

+4- 

- 

- 

— 

— 

— 

+  + 

+ 

+  + 

_ 

_ 

_ 

_ 

+ 

+  + 

++ 

+ 

- 

— 

— 

— 

— 

+  + 

++ 

+  + 

Cultures  were  examined  for  growth  one  month  after  seeding. 

These  results  were  encouraging  since  the  low  toxicity  of  sodium  cin- 
namate by  intravenous  injection  made  it  seem  highly  probable  that  a 
concentration  of  0.5  mgm.  per  cubic  centimeter  of  the  blood  (or  body 
fluids)  could  be  obtained  and  probably  maintained  for  some  time. 
Sodium  cinnamate,  being  a  crystalloid,  would  also  insure  a  rapid  general 
distribution  throughout  the  body  (8). 

In  order  to  be  able  to  determine  the  concentration  of  sodium  cin- 
namate in  the  tissues,  and  especially  in  the  blood,  the  following  rapid 
method  was  developed  and  used  for  this  purpose.  The  sample  of  blood 
to  be  analyzed  was  diluted  with  ten  volumes  of  pure  methyl  alcohol 
and  was  allowed  to  stand  two  hours,  which  precipitated  all  the  proteins. 
The  filtrate  containing  the  sodium  cinnamate  was  then  evaporated  to 
drjTiess  on  a  water  bath  and  the  residue  was  dissolved  in  a  definite 
volume  of  distilled  water.  A  series  of  dilutions  was  then  made  from 
this  solution,  which  by  preliminary  test  would  reveal  about  0.2  to  1.0 
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mgm.  sodium  cinnamate  per  cubic  centimeter.  The  sodium  cinnamate 
content  of  the  solution  was  then  determined  by  comparing  the  unknown 
in  various  dilutions  with  known  solutions,  with  contents  of  sodium  cin- 
namate graded  by  0.1  mgm.  from  0.2  to  1  or  2  mgm.  per  cubic  centi- 
meter, using  for  test  the  density  of  the  precipitate  produced  by  contact 
with  a  superimposed  solution  of  pure  dilute  hydrochloride  acid  (about 
a  normal  solution).  This  method  proved  sufficiently  accurate  for 
practical  purposes,  and  allowed  readings  accurate  to  within  tenths  of 
a  milHgram  in  the  range  of  0.2  to  2  mgm.  per  cubic  centimeter  of  solution. 
In  preliminary  experiments  it  was  found  that  1.25  grams  per  kilo 
of  pure  sodium  cinnamate  given  intravenously  to  the  rabbit  was  still 
consistent  with  life.  In  order,  therefore,  to  determine  what  concen- 
tration of  sodium  cinnamate  could  be  attained  in  the  blood  and  its 
persistence  there,  a  series  of  rabbits  was  given  intravenous  injections 

T.^BLE  3 
The  persistence  of  sodium  cinnamate  in  the  blood  of  rabbits  after  intravenous  injection 


SODIUM  CINNAMATE  CONTENT  OF  THE  BLOOD  MGM.  PEE  CC. 

SODIUM  CINNA- 
MATE PER  KILO 
GIVEN 

Before 

.\fter 

INTRA  VENOUSLV 

30  seconds 

1  minute 
30  seconds 

2  minutes 
30  seconds 

3  minutes 
30  seconds 

4  minutes 
30  seconds 

6  minutes 
30  seconds 

22  seconds 

1.25 
1.00 

0.0 
0.0 

8.5 
6.0 

2.3 
2.1 

1.8 
1.5 

1.5 
0.9 

1.1 

0.7 

0.8 
0.6 

0.1 
0.2 

of  5  per  cent  sodium  cinnamate  (1.25  grams  per  kilo)  and  the  blood 
was  analyzed  before  and  at  various  intervals  thereafter  with  the  result 
given  in  table  3  (two  typical  cases) . 

From  these  experiments  it  is  to  be  noted  that  sodium  cinnamate, 
given  intravenously  to  rabbits,  disappears  gradually  and  completely 
from  the  blood  within  a  day  and  therefore  must  be  administered  con- 
tinuously if  a  concentration  is  to  be  maintained  for  any  length  of  time, 
as  might  be  necessary  to  exert  an  inhibitory  influence  upon  the  tubercle 
bacillus.  In  order  to  note  whether  any  pathological  effect  was  produced 
by  the  prolonged  intravenous  administration  of  sodium  cinnamate, 
several  rabbits  were  given  three  and  four  injections  of  0.5  gram  per  kilo 
of  sodium  cinnamate  daily  for  six  days  without  any  visible  effect.  This 
seemed  encouraging  and  made  possible  the  continuous  intravenous  in- 
jection of  sodium  cinnamate.  Before  attempting  this,  however,  it 
seemed  desirable  to  study  the  inhibitory  action  of  sodium  cinnamate 
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contained  in  the  blood  of  rabbits.  For  this  purpose  a  rabbit  was  given 
an  intravenous  injection  of  sodium  dnnamate  and  blood  was  drawn  at 
intervals,  its  cinnamate  content  determined,  and  it  was  then  either 
inspissated  after  the  addition  of  5  per  cent  glycerol  and  used  as  a  culture 
medium,  or  it  was  mixed  using  sterile  precautions  with  one  fourth  volume 
of  20  per  cent  glycerol  6  per  cent  agar  and  slanted  to  give  a  solid  medium. 
These  mediums  were  then  seeded  with  human  tubercle  bacilli,  incubated 
at  37°C.  for  eight  weeks,  and  read  with  the  results  given  in  table  4. 

It  is  noted  from  this  experiment  that  rabbits  blood,  containing  between 
1  and  2  mgni.  of  sodium  cinnamate,  possesses  growth  inhibitory  proper- 
ties toward  human  tubercle  bacilli.  Therefore,  if  this  concentration  of 
the  cinnamate  could  be  maintained  over  a  long  period  of  time  without 


T.\BLE  4 


The  growth   inhibitory  aclion  of  sodium  cinnamate,  contained  in  the  blood  of  rabbits   after 
intravenous  injection,  upon  human  tubercle  bacilli 


coNCEirnLATios  or  sodium 

IVSPISSATED 

raiSH  BLOOD  PtrS  AGAR 

(UCH.  PES  CC.  OF  BLOOD) 

BLOOD  PLCS  GLYCEKOL 

PLCS  CLYCUtOL 

0.0 

+++• 

+  +  + 

6.0 

— 

— 

2.5 

— 

— 

1.6 

+ 

± 

1.0 

++ 

+ 

0.8 

++ 

+  + 

0.5 

+++ 

+  +  + 

*  These  results  are  graded  from  +  to  4-  +  +  and  are  the  mean  readings  of  three  tubes 
inoculated. 

harm  to  the  animal,  it  should  be  of  definite  therapeutic  value.  In  order 
to  test  whether  a  concentration  of  between  1  and  2  mgm.  of  sodium 
cinnamate  in  the  blood  could  be  maintained  over  a  long  period  of  time, 
recourse  was  first  had  to  the  Woodyatt  continuous  injection  apparatus 
(9),  but  it  was  soon  found  that  this  instrument  could  not  be  used  con- 
tinuously for  more  than  twenty  to  thirty  hours.  Another  method  of 
injection  was  de^•ised  which,  though  not  as  accurate,  could  be  used, 
with  care,  over  an  indefinite  period. 

Continuous  injection  apparatuses,  in  which  the  pressure  is  imparted 
by  a  chamber  of  compressed  air,  have  been  described  by  Kritchmer  (10) 
and  Rhodes  (11).  Our  apparatus  consists  of  a  burette  with  side  arm, 
the  top  of  the  burette  being  connected  with  a  pressure  tank,  the  side 
arm  to  the  reser\-oir  for  the  fluid  to  be  injected,  and  the  outlet  directly 
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with  the  injecting  needle.  Fluid  is  permitted  to  run  into  the  burette 
from  the  reservoir,  which  is  then  closed  off  by  a  pinch  clamp  and  pressure 
from  the  tank  appKed.  A  useful  pressure  regulator  was  found  in  a 
column  of  mercury  into  which  was  placed  the  open  end  of  a  glass  tube 


Fig.  1.  Diagram  of  Continuous  Injection  Apparatus 

1,  tube  leading  to  pressure  tank;  2,  continuation  of  tube  1  leading  to  burette;  3,  side 
arm  from  tube  1  leading  into  mercury  column;  4,  burette  in  which  fluid  is  kept  under  con- 
stant pressure;  5,  mercury  column;  6,  connecting  tube  between  burette  and  reservoir;  7, 
reservoir  for  fluid  given  intravenously;  S,  outlet  from  burette,  for  direct  connection  with 
vein  to  be  injected. 

connected  by  means  of  a  T  tube  directly  with  the  outlet  from  the  pressure 
tank.  The  pressure  could  then  be  altered  by  raising  and  lowering  the 
open  end  of  the  glass  tube  in  the  mercury  column,  the  maintained 
pressure  was  equal  to  the  column  of  mercury  above  the  open  end  of  the 
glass  tube. 
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In  order  lo  dctcmiinc  how  long  a  concentration  of  1  and  2  mgrn. 
could  be  maintained  in  the  blood  of  the  rabbit  by  continuous  injection, 
using  the  apparatus  described  above,  a  series  of  experiments  was  planned 
and  carried  out,  in  which  two  rabbits  in  each  series  were  given  continu- 
ous injections  of  sodium  cinnamate  (2.5  per  cent)  intravenously.  The 
blood  was  analyzed  at  frequent  intervals  throughout  the  experiment 
and  the  water  intake  and  excretion  carefully  noted.  During  these 
injections  the  rabbits  were  held  in  a  special  box,  their  heads  being  held 
in  a  stock,  so  that  the  animal  could  eat  and  sleep  during  the  injections 

TABLE  5 
The  effect  of  sodium  cinnamate  on  cilraled  rabbit,  dog  and  human  blood 
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without  inconvenience.  The  difficulties  encountered  during  the  first 
few  days  were  few,  and  were  mainly  the  complete  occlusion  of  all  the 
ear  veins  so  that  the  injections  had  to  be  discontinued.  Several  rabbits 
were,  however,  successfully  injected  until  the  fourth  day  when  there 
would  occur  either  an  edema  of  the  ears  making  further  injecdon  impos- 
sible, or  the  rabbits  would  become  weak  and  there  would  be  a  marked 
retention  of  water,  or  the  serum  upon  separation  from  the  corpuscles 
by  centrifugating  would  be  distinctly  pink  as  a  result  of  in  vivo  hemolysis 
of  the  erj'throcytes. 
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One  rabbit  of  this  series,  the  longest  experiment  carried  out,  was 
given,  during  a  period  of  eighty-three  hours,  950  cubic  centimeters  of 
2.5  per  cent  sodium  cinnamate  (a  total  of  about  24  grams)  intravenously. 
The  blood  content  of  sodium  cinnamate  ranged  between  0.8  and  1.6 
mgm.  per  cubic  centimeter  during  the  entire  period  of  experimentation. 
The  experiment  had  to  be  stopped  on  account  of  the  poor  condition  of 
the  animal  and  the  blood  revealed  a  decided  grade  of  hemolysis.  The 
animal  died  two  days  later. 

In  order  to  note  whether  this  hemolytic  action  of  sodium  cinnamate, 
the  main  contraindication  to  its  use  as  a  therapeutic  agent,  occurred 
in  vitro  its  action  in  different  concentrations  was  studied  upon  rabbit, 
dog  and  human  whole  citrated  bloods  with  the  results  given  in  table  5. 

Sodium  cinnamate  in  higher  concentrations  (1  to  9  per  cent)  gels  the 
blood  and  effects  the  hemoglobin  (as  indicated  by  the  change  in  color 
to  chocolate  brown)  of  rabbit,  dog  and  human  whole  citrated  blood. 
In  still  weaker  concentrations,  0.5  to  1  per  cent,  it  produces  a  distinct 
hemolysis. 

SXJMMARY  AND  CONCLUSIONS 

Repurified  sodium  cinnamate,  in  concentrations  up  to  2  per  cent, 
has  no  tuberculocidal  action  within  three  days,  but  is  distinctly  inhibitory 
to  human  tubercle  baciUi  in  5  per  cent  glycerine  agar  in  a  concentration 
of  0.05  per  cent,  while  in  rabbit  blood  medium,  both  fresh  and  inspissated, 
it  is  inhibitory  only  in  a  concentration  of  about  0.2  per  cent. 

Pure  sodium  cinnamate  does  not  persist  in  the  blood  of  rabbits  after 
a  single  intravenous  injection  (1.0  to  1.25  grams  per  kilo)  for  more  than 
one  day,  being  present  in  a  concentration  of  from  0.6  to  0.8  per  cent 
after  one-half  hour,  from  0.1  to  0.2  per  cent  after  three  hours,  from 
0.06  to  0.08  per  cent  after  six  hours,  and  from  0.01  to  0.02  per  cent 
after  twenty-two  hours. 

By  continuous  intravenous  injection  of  a  2.5  per  cent  solution  of 
pure  sodium  cinnamate  a  concentration  of  0.08  to  0.16  per  cent  of  the 
blood  can  be  maintained  for  a  period  of  eighty-three  hours  in  the  rabbit. 
On  account  of  its  hemolytic  action  when  administered  over  a  prolonged 
period  of  time  (exceeding  three  days)  sodium  cinnamate  cannot  be  used 
as  an  inhibitory  agent  in  tuberculosis. 

In  vitro  sodium  cinnamate  has  both  a  hemolyzing  and  geling  action 
upon  the  whole  citrated  bloods  of  rabbits,  dogs  and  human  beings. 
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AN  UNUSUAL  CASE  OF  PULMONARY  TUBERCULOSIS, 

WITH  ONSET  IN  THE  LOWER  AND  SPREAD 

TO  THE  UPPER  LOBE 

I.  S.  KAHN 
San  Antonio,  Texas 

This  case  is  reported  on  account  of  the  rarity  of  the  condition.  Aside 
from  acute  tuberculosis,  initial  lower  lobe  involvements,  in  adults  at  any 
rate,  are  seldom  encountered. 

Miss  K.,  age  twenty-seven,  first  seen  October,  1919,  had  been  under 
treatment  for  pulmonary  tuberculosis  off  and  on  for  two  years.  Onset 
gradual.  Had  no  recollection  of  bacterial  findings  at  start  of  illness  but 
thought  sputum  had  been  positive.  Chief  complaints  were  fever,  cough, 
expectoration  and  annoying  wheezing,  but  with  no  distinct  asthmatic 
paroxysms.  Examination  revealed  a  moderately  dense  infiltration  of 
the  lower  lobe  of  the  left  lung  with  subcrepitant  and  indeterminate 
rales.  In  addition,  coarse  moist  musical  rales  were  heard  all  over  both 
chests.  Both  isthmi  found  narrow,  and  left  complemental  space  prac- 
tically obhterated.  A  diagnosis  was  made  of  chronic  bronchiectasis, 
with  tuberculosis  doubtful  on  account  of  the  unusual  location  of  the  only 
consolidation  present.  The  first  X-ray  taken  October  27,  1919,  showed 
a  typical  tuberculous  bronchopneumonic  infiltration  of  the  lower  lobe 
of  the  left  lung  with  absence  of  disease  in  the  upper  lobe.  Repeated 
sputum  examinations  invariably  showed  large  numbers  of  tubercle 
bacilli. 

Two  alveolar  abscesses  were  considered  the  probable  etiology  for 
the  bronchiectasis  and  appropriate  surgical  measures  were  instituted. 
Clinical  and  physical  signs  of  the  bronchiectasis  gradually  cleared  up 
completely  in  the  course  of  the  next  few  months,  but  cough  and  positive 
sputum  persisted ;  and  it  was  noticed  that  the  subcrepitant  basal  rales  and 
dulness  were  gradually  spreading  over  the  upper  lobe,  where  such  physi- 
cal signs  had  previously  been  nonexistent.  A  second  X-ray  taken, 
March  12,  1920,  some  five  months  later,  confirmed  the  diagnosis  of  this 
unusual  order  of  tuberculous  disease  extension.  It  also  revealed  a 
lessened  density  in  the  hilum  region,  coincident  with  the  clearing  up  of 
some  of  the  old  consoHdation,  which  was  probably  related  to  the  bron- 
chiectasis and  was  nontuberculous  in  character. 
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1'k;.  1.    IiRST  X-R  AY,  Showing  Disease  Confined  to  Lowxr  Lobe  of  Left  Lung 
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Fig.  2,    Second  X-Ray,  Fi\t  Months  Later,  Showing  Extension  to  Upper  Left  Lobe 


SPONTANEOUS  PNEUMOTHORAX   FOLLOWING 
ARTIFICIAL   PNEUMOTHORAX 

I.  S.  KAHX 
San  Antonio,  Texas 

The  bibliography  of  this  interesting  subject  is  so  well  taken  up  by  C. 
H.  Cocke  in  a  recent  number  of  this  journal  (1)  that  I  shall  do  no  more 
than  report  the  four  following  similar  cases  from  my  own  practice,  as  it 
is  my  impression  that  a  free  reporting  of  this  complication  by  pneumo- 
thorax operators  would  demonstrate  its  occurrence  more  frequently 
than  is  generally  believed. 

Case  1.  Mrs.  R.,  age  thirty,  entered  the  V'on  Ormy  Sanitarium  May  5, 
1919,  a  tuberculosis  case  with  considerable  activity  of  the  entire  left  lung, 
complicated  by  moderate  activity  of  the  upper  lobe,  right  side.  Sputum 
positive.  Previous  history  unimportant  except  for  asthma  and  several  intra- 
nasal operations  for  polj-pi  and  hypertrophied  turbinate  bones.  Under  rest 
cure  the  case  progressed  rather  unfavorably.  Artificial  pneumothorax  on  left 
side  was  easily  induced  on  September  18,  1919,  subsequent  refills  being  of 
small  size  on  account  of  activity  on  the  other  side.  Physical  e.xaminations 
and  X-ray  studies  showed  the  compression  only  partial,  and  not  extending 
above  the  2nd  rib  or  3rd  dorsal  spines  on  account  of  adhesions.  Neverthe- 
less, clinical  improvement  was  rather  remarkable,  even  though  by  the  end  of 
December,  1919,  the  manometer  reading  at  the  close  of  refills  was  not  per- 
mitted to  pass  the  neutral.  Previous  fever  disappeared  completely.  On 
January  4,  1920,  a  routine  refill  operation  was  easily  performed.  The  read- 
ing at  the  start  of  the  operation  was  minus  3.  Following  the  injection  of 
250  cc.  of  air  it  was  neutral,  and  followed  by  the  usual  decline  in  cough  and 
expectoration.  Six  days  later  the  patient  had  several  persistent  uncontrol- 
lable sneezing  spells  as  had  been  the  case  on  several  previous  occasions,  in  the 
course  of  which  pain  in  left  side  developed,  with  considerable  respiratory  dis- 
tress which  increased  next  morning.  The  patient  became  restless  and  decid- 
edly more  ill  with  a  sharp  rise  of  temperature.  Physical  examination  re- 
vealed absence  of  pleuritic  rub  or  fluid,  and  only  the  usual  pneumothorax, 
with  the  heart  border  considerably  further  than  usual  to  the  right,  k  diag- 
nosis of  rpontaneous  pneumothorax  was  made,  on  account  of  the  clinical  and 
physical  signs.     It  was  not  complete,  on  account  of  upper  lobe  adhesions. 
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X-ray  studies  at  the  time  were  not  available.  Symptoms  continuing  with- 
out abatement  for  four  days,  on  January  14,  an  exploratory  chest  puncture 
was  performed  with  the  idea  that  by  this  time  the  spontaneous  pneumothorax 
opening  had  had  time  to  close.  Intrathoracic  pressure,  averaging  plus  2^, 
was  immediately  obtained,  which  was  quite  a  difference  from  the  usual  which 
had  never  been  over  neutral.  Two  hundred  cubic  centimeters  of  air  was  im- 
mediately withdrawn,  resulting  in  a  manometer  reading  of  minus  |.  Respira- 
tory and  other  distressing  symptoms  were  at  once  reUeved,  the  temperature 
also  falling  at  once.  The  original  pneumothorax  opening  remained  closed, 
as  was  shown  by  an  intrathoracic  pressure  of  minus  1  five  days  later,  which 
was  changed  to  plus  1  by  75  cc.  of  air,  probably  on  account  of  fluid,  insuf- 
ficient for  clinical  detection.  Nine  days  later  280  cc.  of  air  changed  the  pres- 
sure reading  from  minus  5  to  plus  1.  The  subsequent  history  of  the  case  to 
date  reveals  no  further  interest  in  this  connection. 

Case  2.  R.  B.,  Base  Hospital,  Ft.  Sam  Houston,  no.  78007.  Diagnosis: 
Pulmonary  tuberculosis,  involving  all  lobes  both  lungs.  Acute  pneumonia  in 
type  upper  lobe,  right  lung.  Confirmed  by  laboratory  and  radiographic 
studies.  Extremely  sick  case.  Left  artificial  pneumothorax  was  easily  in- 
duced on  April  21,  1919,  600  cc.  of  air  being  given.  This  unusually  high 
amount  was  given  on  account  of  the  desperate  nature  of  the  case  and  to  se- 
cure immediate  compression  if  possible.  Previous  treatment,  intravenous 
glucose  solutions.  Immediate  results  good,  with  considerable  drop  in  temper- 
ature and  amelioration  of  clinical  symptoms.  On  April  26,  five  days  later, 
the  temperature  suddenly  rose  to  104°  with  considerable  pain  in  right  chest, 
shortness  of  breath  and  moderate  cutaneous  emphysema.  The  heart  was 
noted  considerably  further  dislocated  to  the  left  than  was  previously  the 
case.  A  diagnosis  was  made  of  spontaneous  pneumothorax  comphcating  in- 
duced pneumothorax,  and  this  was  confirmed  by  the  X-ray.  For  three 
weeks  thereafter,  this  case  hovered  between  life  and  death,  as  is  the  rule  in 
these  spontaneous  pneumothorax  cases.  Operative  interference  was  deemed 
inadvisable.  Then  the  temperature  dropped  by  lysis  to  normal  in  the  next 
few  weeks  with  complete  diasppearance  of  cough  and  expectoration,  subsequent 
to  the  development  of  the  effusion  that  followed.  There  was  no  clinical  indi- 
cation at  any  time  for  the  removal  of  this  effusion.  However,  to  the  intense 
disappointment  of  all  of  us  coming  into  contact  with  this  case  which  had 
promised  such  a  remarkable  recovery,  a  hemolytic  streptococcus  pharyngitis 
ensued,  following  four  weeks  of  normal  temperature.  After  a  persistence  of 
fever  for  several  days  paracentesis  revealed  a  similarly  infected  chest  exudate, 
which  ultimately  terminated  fatally  in  spite  of  rib  resection  and  temporary 
improvement.  The  spontaneous  pneumothorax  in  this  case,  in  my  opinion, 
was  due  to  the  giving  away  of  pulmonary  interstitial  tissue  at  the  insertion 
of  a  long  narrow  tongue  like  fibrous  adhesion  situated  close  to  the  apex. 
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Case  3.  N.  K.,  Base  Hospital,  I'l.  Sam  Houston,  no.  82551.  \'cry  sick 
case  with  large  spontaneous  pneumothorax,  cavity  occupying  upper  quarter 
left  chest,  with  extensive  disease  extending  into  base,  and  apparently  pneu- 
monic in  tyjie.  Sputum  positive.  Intrathoracic  diagnosis  also  confirmed 
radiographically.  As  a  last  resort,  artificial  pneumothorax  was  performed 
with  the  idea  of  compressing  the  lower  lobe.  On  August  5,  1919,  three  days 
after  admission,  30O  cc.  was  easily  introduced,  resulting  in  a  slight  negative 
pressure  reading,  the  operating  needle  obviously  missing  the  spontaneous 
pneumothorax  cavity.  A  few  hours  later,  respiratory  distress  became  acute, 
considerable  cutaneous  emphysema,  previously  absent,  developed,  and  the 
heart  was  noticed  much  further  to  the  right  than  at  the  close  of  the  induced 
pneumothorax.  The  X-ray  revealed  two  pneumothorax  cavities  in  the  same 
chest,  apparently  not  communicating,  but  actually  probably  so.  There  was 
first,  the  original  unchanged  old  spontaneous  pneumothorax  and  below  this 
a  huge  pneumothorax  with  mediastinal  displacement  out  of  all  proportion 
to  the  amount  of  air  introduced.  Attempts  to  remove  the  air  revealed  a 
valvular  spontaneous  pneumothorax  (manometer  pressure  readings  could  be 
changed  during  the  operation) ;  but  cardiac  percussion  a  few  hours  later  invar- 
iably revealed  displacement  at  least  2  inches  greater  than  at  the  close  of  any 
operative  procedure.    Pyothorax  developed  with  early  fatal  outcome. 

Case  4.  Miss  B.,  age  twenty-five.  Seen  Januar>%  1915.  Owing  to  the 
fact  that  many  of  my  records  have  been  misplaced,  I  am  able  to  give  only 
such  meagre  details  of  this  case  as  are  shown  by  the  temperature  record. 
This  was  a  tv-pical  septic  type  of  tuberculosis  with  very  wide  temperature 
remissions.  On  February  18  this  young  woman  developed  a  complete  spon- 
taneous pneumothorax  with  the  usual  shock  and  subsequent  sjTnptoms,  in- 
cluding cutaneous  emphysema,  followed  by  a  rather  considerable  temporary 
improvement.  Cutaneous  and  intrathoracic  air  seeming  to  absorb  rapidly 
and  upon  unfavorable  clinical  symptoms  returning,  I  decided  to  increase  the 
amount  of  air  in  the  chest.  On  March  7,  1915,  250  cc.  were  given.  For  three 
days  thereafter,  the  temperature  remained  a  little  lower  with  some  clinical 
improvement;  but  on  March  10,  following  cough,  she  developed  sudden  pain 
in  the  chest  with  extreme  respiratory  distress  and  collapse.  Cardiac  displace- 
ment was  made  out,  and  this  increased  with  a  return  of  marked  cutaneous 
emphysema  heretofore  absent  following  operation.  X-ray  study  unavailable. 
The  subsequent  temperature  in  this  case  reached  105°.  The  patient  ultimately 
developed  an  effusion.  Her  temperature  dropped  gradually  by  lysis.  She 
improved  sufficiently  to  permit  of  her  returning  to  work  for  several  years; 
but  died  ultimately  of  tuberculosis  about  two  months  ago. 

If  there  is  any  lesson  to  be  learned  at  all  from  a  study  of  these  cases, 
it  is.  first  of  all.  merely  a  confirmation  of  what  is  now  well  known, 
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namely,  that  600  cc.  of  air  is  much  too  large  an  injection  for  an  initial 
dosage,  and  in  the  cases  of  previous  spontaneous  pneumothorax, — if 
operated  on  at  all, — -250  to  300  cc,  as  was  given,  is  also  far  too  large  an 
initial  dosage  if  we  take  into  consideration  the  fact  that  we  have  at 
our  command  only  a  fraction  of  the  original  thoracic  cavity  to  hold  our 
injected  air  or  gas.  Secondly,  following  a  spontaneous  pneumothorax, 
immediate  attempt  to  relieve  the  intrathoracic  pressure,  as  was  done  in 
case  3,  is  not  nearly  as  advisable  as  waiting  a  few  days  if  possible,  as  was 
done  in  case  1,  in  order  to  give  the  spontaneous  tear  a  chance  to  close, 
and  keeping  the  case  under  these  circumstances  a  closed  rather  than  an 
open  pneumothorax  with  subsequent  almost  certain  infection  and  hope- 
less prognosis. 

For  the  avoidance  of  spontaneous  following  artificial  pneumothorax, 
in  addition  to  the  avoidance  of  all  but  minimum  initial  inflations  of  not 
over  300  cc,  some  assistance  in  this  connection  undoubtedly  can  be 
secured  by  the  use  of  heroin  or  codein  to  allay  the  irritating  cough  that 
is  at  times  induced. 

REFERENCE 

(1)  Cocke,  C.   H.:    Spontaneous  pneumothorax   following  artificial  pneumothorax,    with 
operation  and  recovery.     Amer.  Rev.  Tuberc,  1920,  iii,  781. 


ON  PERSONAL  EXPERIENCE 
AND  THE  VALUE  OF  A  MEDICAL  SOCIETY  TO  ITS  MEMBERS' 

LAWRASON  BROWX 

There  is  a  tide  in  the  aiTairs  of  men,  whether  banded  together  for  the 
pursuit  of  politics,  of  government,  or  indeed  of  medical  science,  which 
taken  at  the  flood  leads  to  success:  abandoned,  all  the  voyage  of  life  is 
bound  in  failure  and  in  petty  conceits,  if  I  may  so  express  it. 

The  success  of  a  medical  society  depends  upon  many  and  varying 
factors.  The  first  and  foremost,  to  my  mind,  is  whether  the  society  has 
originated  for  the  in  nediate  benefit  of  its  founders  and  for  them  alone. 
Such  a  society  may  wield  a  great,  but  rarely  any  lasting,  influence,  and 
dies  with  the  decease  of  its  charter  members.  Such  organizations  are 
hardly  ever  national  in  scope,  and  for  us  to-day  need  but  passing  mention. 

Vision,  in  a  broad  sense,  is  not  a  common  attribute  of  man.  It  makes 
a  statesman  out  of  the  politician;  an  intrepid  investigator,  or  even  a 
genius,  out  of  the  medical  worker.  The  medical  society  whose  direc- 
tors possess  \ision  is  a  society  planned  on  other  lines  certainly  than  the 
one  I  have  mentioned.  I  am  in  no  position,  I  do  not  possess  the  quali- 
fications, to  describe  to  you  the  ideal  medical  society.  I  do  want,  how- 
ever, in  this  address  to  you,  to  make  a  few  suggestions  which  may  or 
may  not  meet  with  your  approval  and  which  you  may  or  may  not  wish 
to  consider  and  weigh. 

The  first  and  foremost  function  of  any  medical  society,  as  I  see  it,  is 
to  bring  together  medical  workers.  When  a  man  works  alone,  thinks 
alone,  plans  alone,  he  devises  at  times  ingenious  contrivances,  invents 
occasionally  wonderful  mechanisms,  makes  now  and  then  significant 
medical  discoveries;  and  then  fails,  through  his  aloofness,  to  be  able  to 
force  upon  his  fellow  workers  the  real  value  of  his  contributions. 

Look  at  one  of  your  lonely,  industrious  fellows  for  a  moment,  I  beseech  you. 
He  sows  hurry  and  reaps  indigestion;  he  puts  a  vast  deal  of  activity  out  to 
interest,  and  receives  a  large  measure  of  nervous  derangement  in  return. 

'  Presidential  address  delivered  at  the  annual  meeting  of  the  American  Climatological 
and  Clinical  Association,  Philadelphia,  June  17,  1920. 
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Either  he  absents  himself  entirel)'  from  all  fellowship,  and  lives  a  recluse  in 
a  garret,  with  carpet  slippers  and  a  leaden  ink-pot,  or  he  comes  among  people 
swiftly  and  bitterly,  in  a  contraction  of  his  whole  nervous  system,  to  dis- 
charge some  temper  before  he  returns  to  -work.  I  do  not  care  how  much  or 
how  well  he  works,  this  fellow  is  an  evil  feature  in  otherpeople's  lives.  They 
would  be  happier  if  he  were  dead He  poisons  life  at  the  well- 
head. 

The  failure  of  many  wonderful  medical  discoveries  to  be  properly 
recognized,  when  first  announced,  can  often  be  traced  to  some  such  trait 
as  I  have  mentioned.  Recall  for  instance,  Auenbrugger  and  percussion, 
Mendel  and  heredity,  Beaumont  and  digestion,  Long  and  anaesthesia, 
or  Lower  and  Mayow  and  oxygenation  of  the  blood. 

Free  intercourse  then  among  medical  workers  is  essential  to  the  develop- 
ment of  our  investigators'  highest  qualities,  and  aids  the  physician  in  his 
progress  toward  the  highest  medical  attainments.  The  medical  society 
of  to-day  is  usually  composed  of  men  interested  in  more  or  less  similar 
lines,  in  more  or  less  closely  allied  medical  problems.  In  recent  times 
we  have  heard  much  of  the  group  study  of  patients.  A  medical  society 
should  function  along  somewhat  similar  lines.  Each  of  us  may  present 
a  contribution  which  we  hope  adds  something  to  medical  knowledge, 
and  if  we  are  not  overworked,  overwrought,  we  welcome  friendly  crit- 
icism. "I  must  acknowledge  that  it  is  rather  trying  even  then  to  have  a 
fellow  member  rise  to  ask  us  blandly  a  question,  of  which  the  significance 
may  not  at  once  dawn  upon  us,  but  which  leads  us  to  ponder  over  our 
thoughtlessness  in  overlooking  an  essential  side  of  the  question,  which 
may  weaken  or  even  negate  our  thesis.  We  deserve  the  humiliation;  and, 
taken  in  the  right  spirit,  it  enables  us  to  rise  on  our  own  errors. 

Another  very  important  function  of  all  medical  societies  is  the  familiar 
intercourse  they  facilitate  and  engender  among  their  members.  During 
the  course  of  the  year  many  problems  have  arisen ;  and  here  is  a  clearing 
house  for  half-baked  ideas  and  problems.  Here  too  we  can  meet  au- 
thorities who  can  solve  many  of  our  difficulties  out-of-hand.  Who  has 
not  formulated  opinions  in  these  very  valuable  moments  of  intimate 
discussion,  opinions  which  really  astonish  himself  after  he  has  uttered 
them?  I  am  not  sure  but  that  it  would  be  a  wise  thing  if  we  could 
have  more  informal  discussion  when  the  younger  men  could  ply  with 
questions  their  older  fellow-members.  Some  scheme  would  have  to  be 
devised  by  which  exclusive  cliques  could  be  avoided,  for  such  a  disease 
saps  the  energy  of  the  most  vigorous  society. 
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Social  intercourse  among  physicians  is  a  mellinR  pot  in  which  much 
dross  of  imagined  personal  slight  is  consumed  by  the  rapid  fire  of  pleas- 
antries or  by  frank  explanation  in  a  few  simple  words.  Here  again  in- 
foniiality  is  invaluable.  "Dr.  Smith,"  we  say,  "is  not  quite  the  bad 
and  impossible  fellow  we  thought  him;"  and  then  after  a  moment  add  a 
cubit  to  our  own  growth  by  continuing,  "He  has  greatly  improved." 
Others  may  see  that  we  have  outgrown  Smith  in  improvement. 

I  have  spoken  of  xnsion  and  of  the  growth  of  medical  societies;  and  now 
a  word  upon  their  propagation  or,  if  you  will,  their  self-perpetuation. 
To  me  the  Wtal  points  in  this  regard  appear  to  be  first,  the  proper  selection 
of  new  members;  second,  their  proper  cultivation;  third,  the  graceful 
retirement,  into  a  group,  of  emeritus  members,  whose  privileges  would 
be  little  curtailed,  but  whose  dues  might  be  greatly  mitigated, — of  those 
who  have  borne  the  heat  of  the  fray  for  years,  who  might  like  still  to  be 
in  it,  but  less  actively  of  it. 

The  proper  selection  of  new  members  devolves,  of  course,  upon  the 
active  members.  It  seems  to  me  that  the  fact,  while  of  paramount  im- 
portance, that  a  proposed  member  has  written  much,  has  contributed 
many  articles  to  medical  literature,  is  not  enough  to  recommend  him  to 
our  society.  He  must  still  possess  the  spirit  which  forces  him  to  think, 
to  try,  and  possibly  to  write.  He  must  possess,  as  well,  a  pleasing  per- 
sonality; but  charm  of  manner  alone  should  not  open  the  door  of  the 
society  to  him.  Personally  I  do  not  believe  in  associate  membership. 
I  rather  incline  to  the  \ie\\  that  every  applicant  for  membership,  who 
receives  the  endorsement  of  the  council,  should  be  invited  to  meet  with 
us,  to  present  to  us  a  paper,  and  during  that  meeting  be  treated  as  a 
member  in  every  respect  save  in  voting.  We  could  then  make  up  our 
minds  about  him  and  he  about  us.  At  the  next  meeting  he  could  be 
elected  to  full  membership  if  the  society  chose,  and  he  of  course  could 
elect  to  accept  or  reject  the  membership  proffered  him.  In  the  past  we 
have  unfortunately  elected  as  members  a  few  men  who  have  never 
evinced  any  desire  for  association  with  us,  and  who  probably  would  be 
greatly  relieved  to  be  freed  from  paving  dues  to  a  society  they  never 
intend  to  attend.  Such  membership  is  a  weakness  to  any  society  and 
our  rules  should  be  stringently  applied  to  members  who  have  never 
attended  but  one  meeting  or,  indeed,  who  have  never  put  in  a  single 
appearance.  I  care  little  who  they  are:  their  membership  means 
nothing  to  them  and  only  injury  to  us. 
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As  I  grow  older  I  feel  a  compelling  force  driving  me  to  associate  more 
closely  with  the  younger  medical  men.  Before  them  stretches  the  great 
future.  My  own  horizon  I  see  narrowing  every  day.  They  have  the 
enthusiasm  of  youth,  the  dauntlessness  of  ignorance;  we,  the  gray  heads, 
hesitate  to  step  where  they  rush  in, — at  times  to  win.  I  incline  to  keep 
our  membership  leavened  with  youth.  We  may  choose  the  wrong  man; 
but,  if  he  has  reached  his  fourth  or  fifth  year  after  graduation,  his  friends 
can  rather  easily  estimate  his  abilities  and  we  can  check  them  up  for 
ourselves.  I  do  not  mean  that  men  over  forty  should  not  be  elected  to 
our  society,  but  I  do  maintain  that  they  should  be  as  carefully  scruti- 
nized as  our  younger  members,  to  see  that  they  do  not  suffer  from  early 
ossification  of  the  gray  matter. 

If  we  elect  a  young  man  I  do  not  feel  that  our  duty  to  him  as  a  society 
ends  there.  He  may  need  encouragement.  Let  the  president  invite 
him  to  read  a  paper,  and,  if  necessary,  even  suggest  a  topic.  The  older 
men  should  bear  in  mind  how  much  the  tyro  appreciates  a  word  of 
commendation ;  but  do  not  let  us  be  either  stingy  with  our  approbation 
or  fulsome  with  our  praise.  Nor  should  we  omit  just  criticism,  but  it 
must  always  be  sent  forth  on  shock  absorbers. 

The  suggestion  for  an  active-inactive  group  of  members  largely  de- 
pends upon  the  view  that  a  dilution  of  young  blood,  a  transfusion,  so  to 
speak,  of  new  blood,  is  necessary  to  carry  on  successfully  the  life  pro- 
cesses of  the  society.  By  such  a  means  the  older  members  would  be 
present  with  advice,  counsel  and  contributions,  and  the  younger  men 
would  reap  the  benefit  and  be  called  upon  to  fill  the  program.  I  would 
not  relegate  any  group  which  I  soon  must  join  to  innocuous  desuetude, 
nor  subject  them  to  the  lethal  practices  of  the  despenadora  of  the 
Aymaras. 

The  value  of  any  society  to  its  members  can  be  roughly  gauged  by  a 
study  of  the  discussion  of  the  papers  brought  before  it.  In  many  socie- 
ties the  discussions  are  what  we  might  call  very  "loose."  They  deal  too 
much  in  generalities,  too  little  with  the  actual  experience  of  its  members; 
and  I  am  tempted  to  conclude  my  remarks  to  you  with  a  few  words  on 
"personal  experience"  in  medicine. 

Since  the  time  when  man  evolved  through  one  or  more  unknown  types 
from  the  lower  animals,  personal  experience  has  been  a  factor  of  para- 
mount importance  to  the  race.  Its  value  is  greatly  enhanced  for  man  on 
account  of  the  long  period  of  immaturity  through  which  each  individual 
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must  pass.  This  period  is  one  of  great  receptivity,  one  during 
which  the  personal  experience  of  our  forefathers  is  indelibly  impressed 
upon  our  body  and  our  mind.  History  is  but  the  personal  experience 
of  great  leaders  of  men  in  their  relation  to  their  followers  and  opponents. 
Biography,  the  most  stimulating  and  suggestive  of  all  forms  of  literature, 
especially  for  younger  persons,  who  strange  to  say,  often  systematically 
neglect  it,  is  the  personal  experience  of  an  individual  in  regard  to  life  in 
general.  I  could  multiply  these  examples  and  enlarge  upon  them  many 
times,  but  what  I  would  like  to  make  clear  is  that  none  of  us  is  free  from 
or  can  escape  "personal  experience."  In  fact,  through  the  long  years  of 
childhood  "personal  experience"  of  our  parents,  of  our  teachers,  of  our 
associates,  is  made  part  of  our  own  personal  experience;  and  thus  is  formed 
that  individual  quality  known  as  character.  I  am  sure  that  all  of  you 
will  agree  with  me  in  regard  to  this  great  value  of  personal  experience  in 
our  daily  lives.  But  now,  since  it  is  so  important  for  us,  it  should  be 
most  carefully  guarded.  The  individual  upon  whose  personal  experi- 
ence we  depend  must  be  known  to  us.  We  must  not  believe  that  a  sour- 
visaged,  quarrelsome  churl  will  have  the  same  personal  e.xperience  as  a 
gay,  light-hearted,  pleasure-seeking,  frivolous  troubadour.  "Laugh  and 
the  world  laughs  with  you, — weep  and  you  weep  alone."  It  is  here  that 
we  often  go  astray  and  pitch  upon  and  hold  up  as  our  model  some  one 
whom  the  collected  personal  experience  of  many  has  shown  to  be  askew. 
I  have  said  enough,  I  hope,  to  have  you  grant  me  the  value  of  personal 
experience  and  the  danger  at  least  of  one  fallacy  that  may  lie  concealed 
in  it. 

Personal  experience  in  medicine  is  the  stepping  stone  to  success  for 
most  physicians.  Few  have  that  quality  of  mind  that  enables  them  to 
collate  the  personal  experience  of  many  men  and  so  to  clothe  it,  in  words 
of  their  own,  that  to  most  of  us  it  appears  as  the  personal  experience 
of  the  writer.  This  is  a  valuable  gift  and  while  not  of  the  highest  order 
is  yet  of  great  service  to  all  of  us. 

Let  us  pause  for  a  few  minutes  to  consider  what  personal  experience 
in  medicine  consists  of.  We  no  sooner  revolve  the  phrase  in  our  minds 
than  the  old  timeworn  aphorism  of  Hippocrates  recurs  to  us:  Experience 
is  fallacious  and  judgment  difficult.  There  is  no  one  who  will  deny  this 
but  to  acknowledge  it  and  supinely  to  fold  our  hands  is,  I  hold,  a  true 
attribute  of  agnosticism,  which  leads  us  nowhere. 

You  have,  no  doubt,  many  times  been  struck  with  that  peculiar  logic 
that  the  lay  mind  applies  to  things  medical  in  seeking  a  cause  for  every 
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effect.  This  is  peculiarly  appreciated  when,  after  carrying  a  patient 
through  a  protracted  illness,  we  are  discharged  on  the  eve  of  recovery; 
and  to  sonie  simple  medicament  given  by  our  successor,  often  without 
the  shghtest  effect,  is  attributed  the  recovery  which  we  knew  would  in 
due  time  occur.  The  profession  in  general,  however,  is  prone  to  fall  into 
similar  fallacies  and  nowhere  do  we  see  this  more  than  in  the  effects  at- 
tributed to  many  and  varied  drugs.  Who  can  deny  that  at  some  time 
in  his  career  he  has  attributed  to  some  remedy  effects  that  a  wider  and 
more  extended  experience  forced  him  to  acknowledge  were  not  present? 
In  no  disease  is  this  fallacy  more  often  exhibited  than  in  pulmonary 
tuberculosis,  a  long,  tedious,  chronic  disease,  where  many  of  us  would 
often  Hke  to  join  in  the  wish  of  the  husband  of  one  of  Doctor  Trudeau's 
patients,  who  said  that  he  wished  his  wife  would  get  well  or  do  something. 
The  long  list  of  drugs  that  have  been  warmly  advocated  by  the  discov- 
erers of  their  value  in  pulmonary  tuberculosis  and  their  subsequent 
failure  in  the  hands  of  many  unbiased  observers  are  proof  sufficient.  I 
do  not  impeach  the  honesty  of  these  men,  for  at  times  I  must  confess  a 
close  kinship  to  them;  but  the  results,  I  beheve,  are  to  be  attributed  to 
suggestion,  that  most  potent  factor  in  all  drugs,  which  explains  the  won- 
derful results  of  some  observers  and  their  failure  when  all  suggestion  is 
eliminated.  Here  the  personal  experience  of  one  man  is  not  sufficient 
and  we  must  not  allow  ourselves  to  follow  any  individual  blindly. 

Another  fallacy  inherent  in  personal  experience  is  the  fact  that  we 
see  only  what  we  look  for,  and  for  years  we  may  entirely  pass  by  some 
important  data.  A  single  example  will  suffice  to  make  this  point  clear. 
Until  Reginald  Fitz,  not  so  many  years  ago,  wrote  so  clearly  and  forcibly 
upon  the  symptoms  of  appendicitis  and  of  pancreatitis  they  had  escaped 
our  attention.  Consequently  we  must  also  know  the  physician  and  his 
fitness  for  observation  before  we  can  fully  accept  his  personal  experience. 

Another  fallacy  lies  in  the  fact  that  personal  experience  too  often  rests 
upon  memory.  I  have  long  looked  upon  memory  as  an  attribute  neces- 
ary  to  greatness  in  the  medical  profession,  but  more  recently  I  have 
been  struck  with  the  fact  that  originality  and  a  tenacious  memory  are 
not  often  associated  in  the  same  individual.  The  very  fact  that  an  in- 
vestigator at  every  turn  recalls  what  A  or  B  has  done  seems  to  have  an 
inhibiting  effect  upon  research.  However  this  may  be,  the  average  indi- 
\ddual  has  none  too  strong  a  memory  and  I  cannot  but  believe  that  many 
slurs  cast  upon  the  medical  profession  or  its  wide  divergence  of  views  is 
due  to  the  fact  that  the  personal  experience  of  the  various  opponents  in 
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many  controversies  is  based  upon  their  memory  of  their  observations.  I 
do  not  want  to  be  misunderstood  and  hasten  to  say  that  no  one  respects 
and  admires  nuniory  more  than  I  do,  for  I  sorrow  in  a  poor  one;  but  I 
do  athnn  and  stoutly  maintain  that,  however  defective  your  memory 
may  be,  your  personal  experience,  if  carefully  noted  in  your  case  reports, 
has  a  thousand  times  more  value  than  the  personal  experience  of  an 
equally  good  observer  who  makes  no  notes  or  docs  as  some  men  have 
recently  done.  These  men,  very  careful  observers,  have  made  numerous 
notes  but  in  some  of  their  articles  have  failed  entirely  to  refer  to  any  of 
these  notes.  Such  work,  hasty  though  it  has  to  be,  is  in  my  opinion 
ine.xplainable.  I  am  quarreling  with  no  man  who  through  sheer  lack  of 
time  and  rush  of  work  makes  no  notes  and,  as  long  as  he  recognizes  that 
his  personal  experience  is  based  upon  impressions  and  so  states  the  case, 
I  value  his  impressions;  but  only  as  impressions. 

But  personal  impressions  indeed  are  based  upon  statistics,  statistics 
of  the  "faihng  memory,"  which  I  shall  mention.  Your  personal  im- 
pressions, you  say,  lead  3'ou  to  believe  one  or  another  symptom  is  com- 
mon. If  you  analyze  the  mental  process  by  which  you  have  reached  this 
conclusion  you  will  not  infrequently  see  that  you  have  in  mind  all  or  a 
part  of  the  cases  you  have  seen,  about  whose  exact  number  you  are  uncer- 
tain. Of  this  uncertain  number  a  more  indefinite  proportion  has  exhib- 
ited the  foregoing  symptom  and  so  you  arrive  at  your  personal  impression, 
which  you  must  acknowledge  is  in  reality  based  upon  faulty  statistics. 

You  may  reply  to  me  that  most  medical  authorities  write  in  this  way. 
I  grant  you  many  do,  but  I  am  much  mistaken  if  most  of  their  solid 
facts  are  not  based  upon  accurately  computed  observations  of  many 
privates  in  the  regiments  of  physic. 

In  no  department  of  medicine  do  we  find  such  a  tremendous  strain 
placed  upon  faihng  memory  as  in  the  records  of  clinical  observations.  I 
say  failing  ad\isedly,  for  whose  memory  of  1000  cases  is  as  fresh  for  cases 
1  to  100  as  for  cases  901  to  1000?  The  last  100  cases  outweigh  in  our 
memory  the  first  500.  On  several  occasions  I  have  had  to  revise  a  manu- 
script in  which  I  had  made  from  memory  certain  statements  which  my 
real  personal  experience  proved  to  be  entirely  untrue. 

Have  you  ever  thought  what  effect  some  such  statement  as  the  fol- 
lowing would  have  upon  you?  Dr.  X  reported  his  experiments  upon 
guinea  pigs  and  rabbits  extending  over  many  years.  He  said  his  per- 
sonal experience  in  these  experiments  led  him  to  believe  that  the  various 
drugs  mentioned  had  markedly  beneficial  effects  upon  the  infections 
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with  which  the  animals  had  been  inoculated.  Dr.  Y  asked  Dr.  X  how 
many  rabbits  and  how  many  guinea  pigs  he  had  used,  with  what  micro- 
organisms he  had  infected  them,  how  many  showed  the  symptoms  he 
had  described  as  classical  and  what  led  him  to  beUeve  that  the  drugs  used 
had  exerted  the  beneficial  influence  he  attributed  to  them,  when  it  was 
well  known  that  many  of  the  infections  in  these  small  animals  often 
terminated  in  spontaneous  cure?  To  these  questions  Dr.  X  replied  as 
follows:  He  thought  Dr.  Y's  questions  very  pertinent.  He  had  always 
had  a  good  memory  and  trusted  to  that  rather  than  to  a  careful  perusal 
of  his  notes,  which  were  very  voluminous  and  hard  reading.  As  he 
remembered,  he  had  used  several  thousand  animals,  but  regretted  that 
he  could  remember  neither  what  dose  of  each  organism  he  had  used  nor 
how  many  animals  he  had  inoculated  with  the  different  bacteria.  He 
attributed  recovery  to  the  drugs  he  used  for  the  reason  that  the  animals 
seemed  to  recover  more  quickly  although  he  could  give  neither  the 
average  time  for  recovery  nor  the  exact  number  that  recovered.  Such 
a  report  would  be  greeted  vi-ith  the  scorn  and  derision  that  it  deserved. 
Yet  how  many  of  us  when  dealing  with  clinical  observations  do  not  fol- 
low such  Hues?     I  am  afraid  we  are  all  too  prone  to  do  it. 

Before  leaving  this  section  of  my  paper  I  must  pay  tribute,  in  one  par- 
ticular at  least,  to  memory.  I  refer  to  diagnosis.  Here  memory  is  of 
great  avail.  The  impression  of  a  mistake  in  diagnosis  long  rankles  in 
our  breasts  and  really  makes  a  book  for  our  mistakes  unnecessary  for 
some  of  us.  The  ca'ses  of  great  rarity  are  also  ineffaceable  and  these 
together  with  our  impressons  of  our  personal  experience  are  our  trusty 
and  tried  servants  in  the  art  of  diagnosis. 

None  of  you  will  contradict  me  when  I  say  that  statistics  are  very  dry 
but  some  of  you  may  dispute  me  when  I  say  that  only  by  statistics  does 
the  world,  lay  or  medical,  advance.  Consider  what  knowledge  is  and 
you  will  see  how  inseparable  it  is  from  statistics.  Medicine  is  no  exact 
science,  and  diagnosis  rests  largely  upon  the  law  of  probabiHty  which  in 
turn  is  statistical.  All  scientific  experiments  are  statistical  arguments  in 
favor  of  or  in  opposition  to  certain  inductions  or  deductions.  Further 
statistics  lend  the  authority  that  is  necessary  for  their  acceptance. 

The  trouble  in  medicine  does  not  lie  with  the  statistical  method  but 
with  the  medical  men  who  do  not  know  how  to  use  it.  I  regret  to  state 
that  I  belong  to  this  class  and  have  felt  keenly  that  in  medical  school 
I  did  not  have  an  opportunity  to  attend  a  course  on  medical  statistics. 
The  day  will  come,  gentlemen,  when  such  courses  will  be  given,  when 
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the  law  of  prol)abilily  will  hell)  in  diagnosis,  when  the  coeflicient  of  co- 
relation,  now  explained  by  most  authorities  in  such  terms  that  in  a  few 
minutes  my  idea  of  my  relation  to  my  surroundings  has  become  totally 
insuflicient,  when,  I  say,  all  these  things  will  be  understood  by  the 
medical  graduate.  At  that  time  medical  men  will  cease  to  do  such  fool- 
ish things  with  statistics  as  to  try  to  add  cabbages  and  cows  or,  what  is 
nearly  as  bad,  to  tr>'  to  solve  problems  in  heredity  by  finding  how  many 
parents  had  the  disease  from  which  the  offspring  suffers  without  due  re- 
spect to  many  other  ver>'  important  and  possibly  contradictory  details. 
What  would  you  think  of  a  bookkeeper  who  after  years  of  personal  ex- 
perience would  gather  up  the  bills  in  the  cash  drawer  and  go  to  the 
bank  with  the  statement  that  his  personal  experience  led  him  to  believe 
that  the  roll  of  bills  amounts  to  SIOOO.  The  receixing  teller  would 
quickly  apply  the  statistical  method  and  few  would  venture  to  side  with 
the  bookkeeper,  no  matter  how  large  his  ex-perience  had  been. 

Do  not  misunderstand  me.  This  is  not  an  argument  in  favor  of  dry 
statistical  articles  which  we  all  prefer  to  avoid  reading.  But  if  I  can 
make  you  see  how  important  it  is  for  us  to  cease  using  the  pet  phrase 
"my  personal  experience"  e.xcept  when  we  have  sufficient  data  to  sup- 
port it,  I  shall  have  accomplished  what  I  had  hoped  for. 

From  these  premises  I  should  like  finally  to  draw  the  following  con- 
clusions: 

1.  Our  filtiess  alone  renders  our  observations  of  value.  By  fitness  I 
mean  honesty,  carefulness,  and  willingness  to  record  our  observations, 
no  matter  how  many  cherished  theories  they  overthrow. 

2.  A  few  carefully  obser\-ed  and  recorded  cases  greatly  outweigh  a 
large  number  of  cases  stored  in  a  memory-,  however  tenacious. 

3.  Personal  experience  should  be  based  upon  carefully  studied  sta- 
tistics of  personal  observation  and  not  upon  personal  impressions,  which 
often  cover  all  lack  of  recorded  observation  and,  in  my  opinion,  avail 
only  for  diagnosis. 

4.  We  should  not  use  the  phrase  "personal  experience"  as  a  cloak  to 
cover  our  ignorance  of  our  real  personal  experience. 


THE  INFLUENCE  OF  SMALLPOX  AND  VACCINATION  ON 
PULMONARY    TUBERCULOSIS 

HORACE  JOHN  HOWK  and  WILLIAM  E.  LAWSON 
Ml.  McGregor,  New  York 

This  report  is  a  record  of  an  epidemic  of  smallpox  occurring  in  the 
Metropolitan  Life  Insurance  Compan}'  Sanatorium  in  the  autumn  of 
1914.  Time  has  purposely  been  allowed  to  intervene  between  the  epi- 
demic and  the  writing  of  a  formal  record  of  it  in  order  that  our  observa- 
tions might  show,  not  alone  the  immediate  efTects,  but  som.e  of  the  more 
remote  influences  of  smallpox  on  pulmonary  tuberculosis  as  well. 

Happily,  or  unhappil)^  as  one  chooses,  there  ha\'e  been  few  similar 
experiences  reported  in  any  available  literature,  nor  is  more  than  brief 
mention  made  in  any  of  the  writings  on  exanthematous  diseases  of  the 
possible  or  probable  effect  that  smallpox  may  have  on  clinical  tubercu- 
losis, although  the  Hterature  is  quite  replete  with  reports  of  certain  other 
concurrent  complications  of  pulmonary  tuberculosis. 

On  October  15,  1914,  a  patient  coming  from  Alabama  was  admitted  to  the 
sanatorium  with  tuberculosis,  bacilli  having  been  demonstrated  in  the  sputum. 
Our  initial  examination  confirmed  this  diagnosis  and  placed  his  disease  in  the 
moderately  advanced  class.  A  history  of  recent  severe  chills  and  fever,  and 
his  residence  in  a  country  in  which  malaria  is  prevalent,  led  to  repeated  exam- 
inations of  the  blood,  in  which  tertian  parasites  were  found.  The  established 
routine  was  followed  of  placing  the  patient  in  a  single  room  for  observation 
and  diagnosis.  He  was  allowed  to  go  to  the  bath  room,  since  his  tempera- 
ture remained  below  99.2°  (rectal)  and  his  pulse  within  normal  limits.  His 
observation  period  was  entirely  uneventful  and  on  October  28  (the  thirteenth 
day  after  admission)  he  was  transferred  to  a  ward  with  several  other  male 
patients.  On  the  evening  of  October  29  his  temperature  reached  100°  and  at 
midnight  104.2.°  The  fever  was  preceded  by  a  hard  chill  and  immediately 
followed  by  nausea,  vomiting,  looseness  of  the  bowels,  and  lumbar  backache. 
The  temperature  (see  chart)  quickly  dropped  to  100.2°  during  the  early 
morning  of  the  thirtieth  and  promptly  rose  again  to  above  103°  and  remained 
at  about  that  level  for  two  days,  then  falling  gradually  to  subnormal,  where 
it  continued  until  a  secondary  rise  began  on  November  7.     To  add  to  the 
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confusion  during  the  first  three  days  of  fever  malaria  parasites  were  persistent 
in  the  blood,  thus  giving  in  one  individual  three  fever-producing  diseases, 
any  one  of  which  might  be  responsible  for  his  acute  illness.  Quinine  medica- 
tion was  given  following  the  initial  rise  in  temperature.  The  diarrhoea 
increased  to  eight  liquid  movements  on  November  1,  but  decreased  steadily 
thereafter.  On  the  morning  of  November  1  a  distinct  and  characteristic 
rash  had  appeared  on  the  forehead,  face  and  forearms,  which  by  November  6 
had  spread  over  the  extremities  and  trunk  in  a  characteristic  way  and  was 
becoming  pustular.  The  patient  was  again  isolated  immediately  with  the 
onset  of  the  initial  fever  and  remained  in  isolation  throughout  the  remaining 
course  of  his  disease.  He  had  a  moderately  severe  discrete  smallpox  with 
good  recovery  and  returned  to  the  sanatorium  from  the  Saratoga  Springs 
Isolation  Hospital,  which  was  kindly  lent  to  us,  on  December  17.  He  had 
never  been  vaccinated,  although  he  lived  in  a  community  in  which  smallpox 
was  practically  endemic  among  the  mill  workers. 

Upon  the  full  recognition  of  the  nature  of  the  infection  all  known  contacts 
were  vaccinated.  But  exposure  had  already  occurred,  resulting  in  the  devel- 
opment of  six  other  cases  among  the  tuberculous  patients. 

C.  E.,  came  to  Mt.  McGregor  November  4,  1914,  with  moderately  ad- 
vanced pulmonary  tuberculosis.  His  treatment  was  uneventful  until  Novem- 
ber 15  when  his  temperature  began  to  rise,  reaching  102.2°  on  the  sixteenth 
(with  headache,  vomiting  and  backache),  followed  by  the  typical  drop  seen 
in  mild  cases,  to  be  succeeded  by  a  secondary  rise  with  the  development  of 
pustules.  He  was  treated  in  the  isolation  hospital  and  returned  December 
29.  This  patient  reports  having  been  vaccinated  in  1898,  in  1904  and  again 
in  1909.  He  stated  that  all  three  vaccinations  were  successful  but  we  foimd 
no  scars  resulting  therefrom. 

S.  R.,  entered  the  sanatorium  on  November  2,  1914,  with  incipient  pul- 
monary tuberculosis,  and  was  progressing  normally  until  November  19, 
when  he  complained  of  headache,  lumbar  backache,  nausea  and  vomiting. 
His  temperature  reached  102.6°  on  the  nineteenth,  going  to  103.8°  on  the 
twentieth,  followed  on  the  twenty-second  by  a  rash  on  forehead  and  back. 
He  was  removed  to  the  isolation  hospital  where  he  ran  a  mild  discrete  course 
of  smallpox  with  characteristic  eruption  and  fever.  This  patient  had  never 
been  vaccinated. 

W.  E.  B.,  entered  the  sanatorium  May  25,  1914,  with  moderately  advanced 
pulmonary  tuberculosis.  He  developed  sudden  fever,  vomiting,  diarrhoea 
and  lumbar  backache  on  November  19,  1914.  The  rash  followed  on  the 
twenty-third.  He  remained  in  the  isolation  hospital  until  December  24. 
His  disease  was  of  the  discrete  type  and  moderately  severe.  He  reported  a 
successful  vaccination  in  childhood  and  had  a  small  scar  on  his  left  arm. 
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B.  B.,  with  niocliTately  advanced  pulmonary  tuberculosis,  had  chills, 
nausea,  vomitinj;,  headache  and  backache  on  November  18,  a  rising  tempera- 
ture on  November  19  reaching  104. 6°  on  the  twentieth.  At  noon  of  the 
twenty-second  a  rash  appeared  over  her  entire  body,  followed  by  a  drop  in 
temperature,  and  on  the  eighth  day  by  a  development  of  pustules  and  secondary 
rise  in  temperature.  She  was  removed  to  the  isolation  hospital  November 
24  and  returned,  recovered,  December  24,  1914. 

This  patient  had  been  in  the  sanatorium  more  than  eight  months  when 
she  contracted  smallpox.  She  was  acutely  ill  on  admission  and  was  confined 
constantly  to  bed  during  the  first  few  weeks,  after  which,  for  a  month,  she 
was  able  to  sit  up  while  her  bed  was  made.  She  again  became  continuously 
ill  and  for  si.\  months  prior  to  the  epidemic  had  not  been  out  of  her  bed  once. 
Much  doubt  was  expressed  as  to  whether  she  could  stand  the  ambulance  trip 
to  the  isolation  hospital.     She  had  never  been  vaccinated. 

F.  B.,  having  moderately  advanced  pulmonary  tuberculosis,  on  November 
20,  1914,  complained  of  severe  chills,  headache  and  backache.  His  tempera- 
ture reached  103.8°  on  the  twentieth  and  ranged  from  102°  to  105°  until  the 
twenty-second,  when  it  dropped  to  100.6°  with  the  appearance  of  the  rash  on 
forehead  and  forearms,  and  continued  slightly  above  normal  until  the  devel- 
opment of  the  pustules.  His  smallpo.x  was  of  the  mild  discrete  form.  He 
had  had  his  last  successful  vaccination  when  four  years  old  but  had  no  scar. 

W.  G.  B.,  with  incipient  pulmonar\'  tuberculosis,  on  November  23  had  a 
severe  chill  followed  by  headache  and  backache.  His  temperature  rose  to 
103.2°.  On  the  twenty-fifth  it  reached  105.2°  and  subsided  to  normal  on  the 
twenty-sixth  with  the  appearance  of  rash  on  forehead,  arms,  body  and  legs 
on  the  same  day.  He  was  promptly  isolated  and  ran  a  severe  course  of  small- 
pox. He  had  never  been  vaccinated.  Dr.  Towne,  who  cared  for  these 
patients  while  they  were  isolated,  reported  that  some  of  the  lesions  in  this 
case  became  confluent. 

TUBERCULOSIS  AS   AFFECTED   BY  SMALLPOX 

There  were  seven  cases  of  pulmonary  tuberculosis  which  contracted 
smallpox,  all  of  which  recovered.  In  one  case  there  was  a  moderately 
severe  bronchitis  following  the  onset  of  smallpox.  There  was  no  develop- 
ment of  pneumonia  in  any  case.  The  smallpox  was  of  a  mild  form  in  six 
cases,  severe  in  one,  and  its  course  was  apparently  unaffected  by  the 
presence  of  tuberculosis.  The  one  outstanding  feature  of  the  tuberculo- 
sis following  smallpox  was  the  marked  diminution  of  expectoration  in 
two  advanced,  active  cases.  The  effect  was  more  striking  than  anything 
we  have  witnessed  in  tuberculosis,  except  the  reduction  following  arti- 
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ficial  pneumothorax.  In  one  case  (no.  56)  iIutc  has  never  been  any  re- 
turn of  si)utum  or  bacilli,  although  she  had  extensive  basal  lesions.  In 
the  other  the  sputum  and  bacilli  were  absent  for  four  months. 

In  two  other  moderately  advanced  cases  the  diminution  of  sputum 
was  quite  defmite  after  smallpo.x  and  in  one  bacilli  disappeared  from  the 
sputum.  There  was  no  e\ident  change  in  the  other  case.  The  three 
remaining  cases  were  not  definitely  active  in  our  judgment.  They  were 
progressing  favorably  when  they  contracted  smallpox  and  continued  con- 
valescence without  interruption.  Their  progress  seemed  neither  faster 
now  slower  than  other  similar  cases  who  escaped  smallpox. 

The  preceding  table  opposite  shows  in  detail  the  changes  noted  in 
tuberculosis  as  affected  by  smallpox. 

VACCINATION 

Three  of  the  seven  cases  of  smallpox  lived  in  the  same  ward  with  the 
patient  who  brought  the  original  infection.  None  of  them  had  ever  been 
successfully  vaccinated  and  two  had  never  been  vaccinated.  Two  other 
smallpox  cases  were  in  separate  rooms  but  used  the  bath  room  with  the 
original  case.  One  had  been  unsuccessfully  vaccinated  before;  the  other 
had  a  small  scar  from  childhood  vaccination.  The  seventh  case  had 
been  so  isolated  in  a  single  room  because  of  her  acute  tuberculosis 
that  we  are  unable  to  account  for  the  infection.  She  had  never  been 
vaccinated. 

Of  the  other  eight  occupvang  the  ward,  none  of  whom  contracted  small- 
pox, seven  had  good  vaccination  scars  from  ten  to  thirty  years  old. 
There  is  no  record  of  previous  vaccination  in  the  other  case. 

V^accination  was  made  of  all  patients  and  employees  of  the  sanatorium 
upon  recognition  of  the  nature  of  the  infection,  and  for  several  subse- 
quent months  all  newly  admitted  cases  which  did  not  show  a  good  scar 
were  vaccinated.  Vaccine  was  obtained  from  the  State  Department  of 
Health  and  the  operation  made  by  means  of  incision  in  the  skin  over  the 
insertion  of  the  deltoid  muscle. 

Ambulant  patients  were  advised  to  remain  quiet  during  the  incuba- 
rion  period  and  observations  were  made  of  the  vesicles  to  determine  that 
reactions  were  characteristic. 

Altogether  178  patients  in  all  stages  of  tuberculosis  were  vaccinated, 
143  of  which  took  successfully  and  45  (25  per  cent)  had  general  reactions, 
characterized  by  fever,  prostration,  nausea,  vomiting,  diarrhoea  and  back- 
ache. Twenty-eight  per  cent  of  the  general  reactions  were  quite  severe, 
with  fever  of  105°  or  over. 
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There  was  no  demonstrable  relation  between  the  severity  of  the  reac- 
tion and  the  extent  or  acti\ity  of  the  tuberculosis;  neither  condition 
seemed  to  be  affected  by  the  other.  By  comparison  with  the  vaccinia  of 
healthy  employees  who  were  vaccinated  at  the  same  time,  there  were  no 
differences  that  we  could  appreciate.  Vaccinations  were  repeated  in 
unsuccessful  cases. 

The  following  table  shows  the  number  of  cases  vaccinated  in  the  dif- 
ferent stages  of  tuberculosis,  the  number  of  reactions,  and  the  number  in 
whom  there  was  an  increase  in  extent  or  acti\dty  of  the  tuberculosis 
following  vaccination. 


EFFECT  OF  VACCINATION 

COURSE  OF  DISEASE— IMMEDUTE 

■ 
49  incipient 

38  successful   (5 
severe  vaccinia) 

36    unchanged    (5    severe 

vaccinia) 
2  increased 

11  unsuccessful     < 

10  unchanged 
1  increased 

85   unchanged    (31    severe 

90  successful  (33 

vaccinia) 

severe  vaccinia) 

5  increased  (2  severe  vac- 

178 tuberculous 

111     moderately  ^ 

cinia) 

cases  vaccinated 

advanced 

21  unsuccessful     ■ 

20  unchanged 
1  increased 

4    unchanged     (4     severe 

15   successful   (7 

vaccinia) 

severe  vaccinia) 

11  increased  (3  severe  vac- 

18 far  advanced  ■ 

■ 

cinia) 

3  unsuccessful 

1  unchanged 

2  increased 

Note:  Severe  reactions- were  in  all  instances  typical  vaccinias,  characterized  by  fever, 
head  and  backache,  nausea,  diarrhoea,  etc. 


CONCLUSIONS 


1.  Smallpox,  occurring  in  patients  with  pulmonary  tuberculosis,  runs 
a  course  not  noticeably  different  from  that  encountered  in  well  people. 
The  symptomatolog>-,  appearances  of  exanthem,  and  duration  of  the 
smallpox,  are  not  influenced  by  the  presence  of  tuberculosis. 
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2.  In  early,  inactive  cases  of  tuberculosis  with  favorable  prognosis 
there  is  no  ajjparenl  interruption  of  recovery  when  complicated  by 
smallpox. 

3.  In  one  active  advanced  case  there  was  a  disappearance  of  sputum 
and  bacilli  after  smallpox,  lasting  for  four  months. 

4.  In  one  very  active  advanced  case  there  was  a  permanent  disappear- 
ance of  sputum  and  bacilli  immediately  after  the  smallpox.  The  disease 
was  progressive  up  to  the  time  of  smallpox  and  retrogressive  thereafter. 

5.  The  seven  recovered  from  smallpox  and  six  are  alive  and  well  at 
present. 

6.  The  presence  of  tuberculosis  does  not  afTect  the  normal  course  of 
vaccinia.  Tuberculosis  in  any  stage  or  any  degree  of  acUxaty  was  not 
affected  by  vaccination,  either  favorably  or  unfavorably. 

We  would  express  grateful  appreciation  to  the  State  Department  of  Health  for  their 
timely  assistance  at  the  time  of  the  epidemic,  and  to  Dr.  G.  Scott  Towne  for  his  painstaking 
care  of  the  patients  during  their  smallpox. 

DETAILED  RECORDS  OF  SEVEN  CASES  OF  TUBERCULOSIS  COMPLICATED 

BY  SMALLPOX 

C.  C.  R.  Case  no.  118.  Age  twenty-nine.  Earliest  definite  history  of  tuberculosis, 
1908. 

Examination,  October  17,  1914:  Right  lung,  moderate  dulness  above  clavicle;  impaired 
resonance  from  clavicle  to  2nd  i.  c.  s.;  m.  c.  riles  heard  throughout  this  area.  Posteriorly: 
Moderate  dulness  to  4th  v.  s.  with  numerous  m.  c.  riles.  Left  lung,  impaired  resonance  to 
first  rib  with  f.  c.  riles. 

X-ray:  Right,  moderately  dense  shadow  composed  of  interweaving  bands  and  strings 
extending  out  from  hilum,  filling  circle  of  first  rib  and  1st  and  2nd  interspaces.  Left,  definite 
shadow  in  circle  of  first  rib  composed  of  interiveaving  bands. 

Complication,  malarial  fever. 

Sputum  October  31,  1914,  positive  GafTky  vii;  25  grams  per  day.  With  onset  of 
smallpox,  October  29,  1914,  there  was  a  moderate  increase  in  expectoration,  accompanied 
bybronchitis,  maximum  sputum  reaching  60  grams  on  November  6.  Upon  return  of  the 
patient  from  isolation  hospital  the  sputum  averaged  5  grams  for  one  month  and  then 
disappeared  until  June,  1915,  when  he  had  from  a  scant  expectoration  to  15  grams  daily. 
Bacilli  were  never  demonstrable  after  the  smallpox. 

Physical  examinations  made  immediately  after  recovery  from  smallpox  demonstrated 
practically  the  same  signs  as  before.     There  was  no  apparent  extension  of  the  tuberculosis. 

Patient  was  discharged  May  10,  1916,  with  his  disease  quiescent.  Fine  riles  were 
demonstrable  at  the  apex  of  the  right  lung  anteriorly  and  posteriorly. 

Patient  readmitted  to  sanatorium  May  27,  1918,  complaining  of  cough,  which  had 
started  in  December,  1917,  followed  by  expectoration,  chills  and  fever,  and  loss  of  weight. 
He  had  lost  ii  pounds  since  leaving  the  sanatorium. 

Examination  May  30,  1918;  Right  lung  showed  moderate  density  down  to  4th  rib,  and 
less  marked  density  throughout  remainder  of  lung;  numerous  m.  c.  riles  throughout  this 
area.     Posteriorly:  Practically  same  as  front.    Left  lung,  definite  impairment  of  resonance 
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to  lower  border  of  3rd  rib,  with  numerous  m.  c.  riles  throughout  this  area.  Posteriorly: 
Resonance  impaired  over  upper  lobe  without  rdles. 

X-ray,  diffuse  mottled  shadows  throughout  entire  lung,  increasing  in  density  to  apex. 
Left,  stringy  beaded  shadows  in  circle  and  first  interspace,  and  mottled  shadows  in  2nd 
interspace. 

There  was  a  marked  extension  of  his  tuberculosis  in  both  lungs  and  it  was  very  active. 

Sputum  positive,  Gaffky  v;  weight  5  to  20  grams  daily. 

Malaria  demonstrable  in  blood;  had  chills  and  fever  in  August,  1918. 

Pleural  effusion  April,  1919  (1). 

Present  condition:  Patient  about  to  be  discharged  from  sanatorium  with  disease  quies- 
cent.    Has  gained  49  pounds;  sputum  negative  since  September,  1918. 

C.  E.  Case  no.  124.  Age  twenty-seven.  Earliest  definite  history  of  tuberculosis,  one 
year  before  admission. 

Present  illness  began  in  January,  1914,  with  cough  and  expectoration;  no  record  of  cold 
or  grippe;  had  blood  in  sputum  in  May,  1914;  languor  marked;  marked  loss  of  weight  and 
strength;  fever  and  night  sweats  in  December,  1913.     "Pneumonia"  at  ten. 

Examination  November  13,  1914:  Right,  impaired  resonance  at  apex  with  f.  c.  rales  down 
to  2nd  V.  s.;  definite  friction  rub  at  base.  Left,  impaired  resonance  to  2nd  rib  with  m.  c. 
rales  above  and  below  clavicle.  Posteriorly:  f.  c.  riles  to  2nd  v.  s.;  friction  rub  at  base 
anteriorly. 

X-ray:  Right,  definite  shadow  in  circle  of  first  rib;  left,  shadow  in  circle  of  first  rib  and 
first  interspace,  radiating  out  from  hilum. 

No  complications. 

Sputum  on  admission  ran  from  5  to  30  grams  a  day.  His  smallpox  began  November  15, 
1914.  On  his  return  from  isolation  hospital  his  sputum  was  70  grams  per  day  at  one  weigh- 
ing, 30  at  another,  but  in  a  month  had  stopped  altogether.     Bacilli  were  not  found. 

The  apical  riles  heard  on  admission  had  disappeared  after  his  smallpox  and  did  not 
recur  at  any  of  the  subsequent  monthly  examinations. 

Patient  discharged  July  1,  1915.     Resumed  work  as  insurance  agent. 

Readmitted  to  sanatorium  October  21,  1915.  After  working  seven  weeks  lost  strength 
and  9  pounds  in  weight;  temperature  reported  as  101°  rectal;  cough  and  expectoration 
absent. 

Examination  October  27,  1915:  Definite  impairment  of  resonance  at  both  apices  without 
riles;  coarse  friction  rub  over  entire  left  base. 

On  February  28,  1916,  bacilli  (Gaffky  ii)  found  in  mucoid  expectoration. 

Discharged  August  31,  1916;   disease  quiescent. 

Patient  readmitted  July  25,  1917,  complaining  of  loss  of  10  pounds  in  weight.  Physical 
and  X-ray  examinations  on  admission  were  the  same  as  on  last  admission.  No  expectora- 
tion. He  was  discharged  October  11,  1917,  and  subsequently  left  the  company's  service. 
His  annual  reports  show  that  he  has  been  working  in  a  drop  forge  plant  for  two  years  and 
has  remained  well.  He  recently  visited  the  sanatorium  and  seemed  as  well  as  when  last 
discharged. 

S.  R.  Case  no.  123.  Age  twenty-six.  Earliest  definite  symptoms  of  tuberculosis,  one 
year  before  admission.  Onset  with  loss  of  weight,  cough,  languor,  subnormal  morning 
temperature,  pulse  90. 

Examination  November  13,  1914:  Right,  impaired  resonance  to  3rd  rib;  few  m.  c.  riles 
from  apex  to  2nd  rib.  Posteriorly:  Impaired  resonance  to  3rd  v.  s.  with  f.  c.  riles  over 
upper  lobe.    Left,  slight  impairment  of  resonance  at  apex  without  riles. 
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X-ray  showed  stringy  shadows  at  apices  of  both  lungs. 

No  rnmplications. 

Bacilli  not  found.  (No  expectoration.)  Patient  made  uneventful  recovery  following 
smallpox,  which  started  on  November  19,  1914. 

The  medium  and  fine  crepitant  rJics  heard  at  the  right  apex  on  admission  were  no  more 
heard  immediately  after  recovery  from  smallpox  and  on  monthly  examinations. 

.Vnnual  reports  on  condition  since  discharge  state  that  he  has  kept  well  ever  since  leaving 
the  sanatorium. 

W.  E.  U.  Case  no.  74.  .Age  thirty-seven.  Earliest  definite  symptoms  of  tuberculosis, 
one  year  before  admission,  beginning  with  "bronchopneumonia." 

Examination  October  22,  1914:  Right,  dulness  to  2nd  rib,  moderate  dulness  to  4th  rib; 
m.  c.  rales  from  apex  to  4th  rib.  Posteriorly:  Dulness  to  4th  v.  s.;  coarse  crepitant  riles  to 
5th  V.  s.;  moderate  superficial  dulness  throughout  remainder  of  lung.  Left,  impaired  reso- 
nance to  4th  rib  with  m.  c.  riles  above  and  below  clavicle.  Posteriorly:  Fine  crepitant 
r&les  down  to  3rd  v.  s. 

X-ray:  Right,  marked  contraction  of  upper  portion  of  right  thorax  with  dense  stringy 
and  band-like  shadows  throughout  upper  two-thirds  of  lung.  Left,  scattered  mottled  and 
beaded  shadows  down  to  4th  rib. 

Complication:  Otitis  media  (tuberculous). 

Sputum  on  admission,  Gaflky  vii.  Examination  immediately  before  smallpox  nega- 
tive; all  subsequent  examinations  positive.  Average  sputum  weight  before  smallpox  30 
grams  per  day.  Immediately  after  smallpox  average  7  grams  for  one  month.  For  succeed- 
ing four  months  no  expectoration.  Rapid  increase  from  then  on,  with  continuously  high 
sputum  weight. 

Examinations  after  recovery  from  smallpox  showed  no  change  in  extent  or  character  of 
riles  in  right  upper  lobe.  The  crepitant  riles  at  the  left  apex  had  disappeared  and  were 
not  heard  again  for  three  months,  after  which  they  were  heard  at  every  examination  and 
gradually  extended  over  the  entire  lung. 

In  November,  1918,  patient  contracted  influenza  while  away  on  visit,  soon  after  %vhich 
the  activity  of  his  disease  increased  and  he  slowly  lost  ground  to  the  time  of  his  death,  Novem- 
ber 14,  1919. 

B.  B.  Case  no.  56.  Age  thirty-three.  Earliest  definite  sj-mptom  of  tuberculosis,  No- 
vember, 1913.  Began  following  tonsillectomy;  early  symptom  severe  pleurisy.  Taken  to 
Flower  Hospital,  N.  Y.,  December  3,  1913;  remained  there  until  admitted  to  sanatorium. 
Following  pleurisy  was  told  that  pneumonia  developed  and,  on  December  19,  that  she  had 
gangrene  of  the  lung.  Correspondence  in  January,  1914,  shows  she  was  severely  pros- 
trated and  in  March  it  was  reported  that  a  "tubercular  process"  at  the  base  of  the  right 
lung  had  developed.     Tubercle  bacilli  not  found. 

Examination  November  17,  1914:  Right  front,  moderately  dull  percussion  note  at  apex, 
with  m.  and  f.  c.  riles  to  2nd  rib;  marked  impairment  of  resonance  from  upper  border  4th 
rib  to  base,  with  coarse  crepitant  riles.  Right  back,  m.  c.  riles  to  3rd  i.  s.;  moderate  dul- 
ness below  6th  rib  with  numerous  m.  c.  riles.  Left  front,  impaired  resonance  down  to  2nd 
rib,  with  few  scattered  fine  riles.  Left  back,  few  fine  riles  at  apex  with  scattered  m.  c. 
riles  below  7th  v.  s. 

X-ray:  Definite  densities  at  apices  of  both  lungs  and  rather  uniformly  hazy  shadows 
below  3rd  rib  in  right  lung,  and  the  4th  rib  in  the  left.  These  shadows  filled  entire  lower 
portions  of  the  lungs. 
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Sputum  on  admission  averaged  45  grams  per  day.  In  May  and  June,  1914,  it  increased 
markedly,  reaching  high  peaks  of  530  and  625  grams  of  purulent  offensive  sputum.  In 
July  the  average  was  239  grams  per  day;  August  222;  September  188;  October  144;  Novem- 
ber, to  beginning  of  smallpox,  130. 

Her  smallpox  started  November  19,  1914.  She  returned  to  the  sanatorium  December 
24th;  her  expectoration  was  scant  (less  than  10  grams  a  day)  to  January  16th,  after  which 
she  had  none  up  to  the  time  of  her  discharge,  October  14,  1917.  Sputum,  Gaffky  v  on 
admission;  Gaffky  iv  on  October  31,  last  examination  before  smallpox.  Bacilli  were  never 
found  afterward. 

Complications  during  residence,  before  smallpox,  repeated  hemoptyses  during  acute 
course  of  tuberculosis,  and  an  ischiorectal  abscess. 

Patient  weighed  46  kgm.  on  admission  and  gained  1300  grams  durmg  the  first  two  weeks. 
She  then  became  acutely  ill  with  tuberculosis  and  was  not  weighed  until  after  the  smallpox, 
when  she  weighed  48.9  kgm.  During  the  intervening  months  of  her  critical  illness  it  was 
apparent  that  she  had  lost  a  great  deal  of  weight.  The  condition  became  so  critical  shortly 
before  her  smallpox  that  death  seemed  only  a  matter  of  a  few  days.  Her  gain  after  the 
smallpox  was  rapid,  reaching  64  kgm.  in  June,  1915,  which  point  she  maintained  through- 
out the  remainder  of  her  residence. 

The  medium  and  fine  crepitant  riles  at  the  right  apex  and  fine  riles  at  left  apex,  heard 
at  all  examinations  before  the  smallpox,  were  not  heard  at  any  monthly  examination  after  the 
acute  disease.  The  m.  c.  riles  heard  over  the  right  lower  lobe  persisted  throughout  her 
residence;  those  over  left  lower  lobe  gradually  cleared  and  were  last  heard  April,  1915. 

Present  condition:  After  her  formal  discharge  from  the  Sanatorium  in  October,  1917,  patient 
worked  here  for  some  time  as  telephone  operator.  She  then  took  a  similar  position  in  New 
York  City  and  her  recent  annual  report  shows  that  she  has  been  constantly  well  since  leaving 
here:  she  has  no  cough  or  expectoration,  maintains  her  weight  well  above  normal  and  has 
been  married  during  the  past  year. 

F.  B.  Case  no.  81.  Age  twenty-two.  Earliest  symptom  of  tuberculosis,  August,  1910, 
when  he  took  treatment  at  Loomis  Sanatorium. 

Examination  November  17,  1914:  Right,  resonance  impaired  at  apex,  without  riles. 
Posteriorly,  impaired  resonance  to  3rd  v.  s.  without  riles.  Left,  impairment  of  resonance 
at  apex  without  riles.     Posteriorly,  impaired  resonance  at  apex. 

X-ray:  Right,  gave  a  definite  fikny  shadow  filling  circle  of  first  rib.  Left,  dense  inter- 
weaving striations  running  from  hilum  to  circle  of  first  rib  and  first  interspace. 

No  complications. 

Patient  had  smallpox  during  latter  part  of  November  and  early  December,  1914.  Ex- 
amination January  12,  1915,  gave  the  same  signs  as  examination  November  17,  1914,  and 
there  was  no  change  from  month  to  month  thereafter  until  discharge,  July  30,  1915. 

Sputum  averaged  10  grams  a  day  prior  to  smallpox  and  about  8  grams  per  day  after 
and  during  remainder  of  residence.     Bacilli  found  before  and  after  smallpox. 

Patient  readmitted  June  18,  1917.  On  May  11  preceding  he  had  had  an  hemoptysis  of 
about  a  cupful  of  blood. 

Examination  showed  moderately  dense  disease  in  the  upper  fourth  of  both  lungs,  with 
some  contraction  of  right  apex. 

X-ray  showed  considerable  pulling  of  mediastinum  and  trachea  to  right,  and  definite 
beaded,  stringy  shadows  down  to  2nd  rib  on  right  and  3rd  rib  on  left. 

Tubercle  bacilli  (Gaffky  ii)  were  found. 

He  remained  under  treatment  until  November  24,  1917. 

Present  condition:  Patient^^reports  that  he^is  as  well  as  when  he  left  the  sanatorium  and 
works  steadily. 
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W.  G.  B.  Case  do.  1 19.  Age  thirty-five.  Earliest  definite  history  of  tuberculotit 
August,  1914. 

Admitted  October  16,  1914. 

Examination  October  19,  1914,  showed  possible  impairment  at  both  apice*  without 
demonstrable  riles. 

X-ray  showed  filmy,  not  wholly  characteristic,  shadows  in  circles  of  first  ribs. 

No  complications. 

No  expectoration. 

Gained  steadily  from  admission  to  onset  of  smallpox,  November  23,  and  continued  his 
gain  after  the  acute  infection  at  apparently  the  same  rate  as  before.  Examinations  made 
>ubsequent  to  smallpox  revealed  no  changes  in  physical  signs. 

He  was  discharged  April  30,  1915.  Readmitted  to  the  sanatorium  August  26,  1915, 
because  of  loss  of  12  pounds  in  weight,  without  other  definite  symptoms.  Remained  in  the 
sanatorium  until  September  28,  1916.  On  monthly  examinations  during  this  period  riles 
were  found  at  right  apex  on  8  examinations  and  at  left  apex  on  4.  Pleural  rubs  were 
always  present  at  both  bases.  He  had  slight  mucoid  expectoration  at  times.  Bacilli  were 
never  demonstrable.     Recovery  was  uneventful. 

Present  condition:  States  that  be  b  not  as  well  as  when  he  left  the  sanatorium;  that  he 
has  pleurisy  and  has  lost  16  pounds. 
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SOME  PROBLEMS  IN  THE  DIFFERENTIAL  DIAGNOSIS 
OF  PULMONARY  TUBERCULOSIS 

JAMES  ALEXANDER  MILLER 
New  York  City 

In  presenting  the  subject  of  differential  diagnosis  of  certain  conditions 
often  confused  with  puknonary  tuberculosis,  I  wish  to  excuse  myself  on 
the  ground  that,  in  the  very  numerous  discussions  of  the  diagnosis  of 
chest  conditions,  an  almost  unanimous  emphasis  has  been  placed  upon  the 
frequency  of  unrecognized  tuberculosis.  This  situation  is  only  too  fa- 
miliar to  all  of  us;  and,  although  improving,  it  is  still  bad  enough  to  re- 
main a  reproach  to  the  medical  profession  to  far  too  great  an  extent. 

It  is  far  from  my  desire  that  anything  that  I  may  say  should  be  inter- 
preted as  in  any  way  an  argument  against  every  effort  to  promote  the 
early  recognition  of  tuberculosis.  This  is,  and  should  be,  the  prime 
consideration  of  the  antituberculosis  movement  as  it  relates  to  the  medi- 
cal profession. 

The  physicians  in  this  conference,  however,  do  not,  I  consider,  need 
this  emphasis.  You  represent  the  best  of  America's  experts  in  the  diag- 
nosis and  treatment  of  tuberculosis  and  I  therefore  venture  to  present  to 
you  the  problem  with  the  emphasis  reversed,  that  is,  upon  the  danger, 
perhaps  especially  great,  among  experts  in  tuberculosis,  that  tuberculosis 
may  be  not  infrequently  diagnosed  when  it  does  not  exist. 

Speaking  broadly,  such  diagnosis  of  dubious  or  uncertain  cases  has 
probably  been  to  the  advantage  of  the  greater  number  of  patients;  for 
certainly  much  less  harm  is  done  even  in  cases  of  mistake  than  where 
cases  of  actual  tuberculosis  are  overlooked.  One  cannot,  however, 
escape  dissatisfaction  with  inexact  medical  diagnosis,  to  say  nothing 
of  the  hardship  and  injustice  which  are  inflicted  upon  unfortunate 
individuals,  needlessly  branded  with  the  stamp  of  a  dreaded  disease. 

It  is  the  experience  of  many  institutions  for  the  treatment  of  tubercu- 
losis that  a  large  percentage  of  the  cases  admitted  are  not  tuberculosis; 
in  my  tuberculosis  service  at  Bellevue  Hospital  it  is  as  high  as  20  per 
cent,  and  I  take  it  as  extremely  probable  that  a  similar  situation  exists 
elsewhere. 
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1  he  study  of  these  cases  furnishes  one  of  the  most  interesting  fields 
for  the  specialist  in  pulmonary  tuberculosis,  and  also  affords  a  backgound 
of  knowk'dj^e  of  other  chest  diseases  and  of  general  internal  medicine 
which  is  much  needed  if  we  are  to  be  really  skilled  diagnosticians  and  to 
practise  with  satisfaction  to  ourselves  and  to  our  patients. 

From  the  large  field  of  possibilities  we  may  select  for  consideration  a 
few  groups,  with  which  1  myself  have  had  dilficulty.  In  many  of  these 
cases  the  diagnosis  of  tuberculosis  is  undoubtedly  quite  properly  estab- 
lished; in  many  others,  however,  other  explanations  of  the  signs  and 
syniptoms  are  forthcoming,  and  the  obvious  but  erroneous  diagnoses  of 
tuberculous  disease  may  be  consequently  and  satisfactorily  avoided. 

The  conditions  which  will  here  be  considered  may  be  divided  into  two 
main  groups: 

/.  Those  in  which  the  history  and  symptoms  are  suspicious  oj  tu- 
berculosis, but  the  local  lesion  is  slight  and  difficult  to  find.  A  problem  in 
physical  diagnosis. 

2.  Those  presenting  very  definite  physical  signs  in  the  lungs.  A 
problem  of  interpretation. 

1.   THOSE   IN   \\-HICH   SUSPICIOUS   SYMPTOMS   PREDOMINATE 

General  asthenia.  A  not  inconsiderable  number  of  people,  more  often 
women  or  children,  are  constitutionally  frail.  They  have  little  strength  or 
endurance,  are  below  average  weight  and  are  apt  to  present,  at  intervals, 
irregular  s>Tiiptoms,  such  as  nervousness,  irritability,  indigestion,  head- 
ache without  ascribable  cause,  etc.  Such  cases  often  simulate  tuberculo- 
sis, especially  when  subject  to  recurrent  colds  and  other  infections,  as 
they  often  are.  Prolonged  observation  and  frequent  examinations  are 
needed  to  establish  a  definite  conclusion.  Tuberculin  tests  are  of  value, 
especially  in  children  and  adolescents;  and  many,  but  by  no  means  all 
of  the  group,  may  eventually  be  demonstrated  as  tuberculous. 

If  proper  supervision  and  general  management  of  their  mode  of  living 
are  established,  the  physician  is  safeguarded  from  unfortunate  results  from 
delaying  a  positive  diagnosis,  and  most  gratifying  improvement  or  com- 
plete restoration  to  health  and  \-igor  may  often  be  expected.  Physicians 
owe  these  cases  a  systematic  care  and  oversight  which,  on  account  of 
the  indefinite  and  unsatisfactory-  nature  of  their  symptoms,  they  are 
frequently  not  given. 
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Neuraslhenia.  This  group  is  quite  similar  to  the  last,  with,  however, 
a  predominance  of  nervous  symptoms,  often  to  the  point  of  a  real  psycho- 
neurosis.  They  are  often  the  despair  of  physicians,  both  from  the 
standpoint  of  diagnosis  and  of  treatment.  They  may  be  tuberculous 
and  the  nervous  symptoms  may  be  an  expression  of  the  toxaemia :  more 
frequently,  however,  they  are  not.  One  frequent  source  of  error  is  the 
fact  that  regular  or  irregular  elevations  of  temperature  often  occur,  pro- 
bably due  to  disturbances  of  the  sympathetic  nervous  system. 

The  increasingly  general  and  commendable  practice  of  regular  tem- 
perature observations  in  suspected  cases  increases  this  possibiUty  of  mis- 
take, unless  this  fact  is  born  in  mind.  In  women  the  normal  premen- 
strual rise  of  temperature  is  especially  apt  to  be  accentuated  or  prolonged 
in  these  cases. 

As  in  the  preceding  group,  prolonged  observation  coupled  with  a 
regular  regimen  of  life,  not  only  furnishes  the  sole  means  of  correct  diag- 
nosis, but  also  meets  the  proper  indications  for  treatment,  whether  or 
not  tuberculosis  is  eventually  found  to  be  present. 

Hyperthyroidism  and  other  disturbances  of  internal  secretions.  These 
patients  complain  of  malaise,  loss  of  weight,  general  nervousness,  diges- 
tive disturbances  and  sometimes  a  chronic  unproductive  cough,  when 
the  thyroid  is  enlarged.  On  examination  they  are  found  to  be  poorly 
nourished,  have  a  rapid  pulse,  are  easily  fatigued  and,  possibly  the 
most  frequent  source  of  error,  usually  have  a  slight  elevation  of  tempera- 
ture in  the  afternoon  which  is  accentuated  by  exertion  or  excitement. 

The  general  examination  of  the  patient,  so  often  slighted  by  the  spec- 
ialist in  pulmonary  disease,  discloses  the  fine  tremor  of  the  hands,  the 
tachycardia,  the  slight  enlargement  of  the  thyroid,  the  exaggerated  ten- 
don reflexes  and  possibly  exophthalmos,  upon  which  the  correct  diagno- 
sis of  hyperthyroidism  rests.  The  Goetsch  test  (the  hypodermic  injec- 
tion of  adrenalin)  usually  gives  a  distinct  constitutional  reaction  and 
appears  to  be  of  real  value  in  diagnosis. 

In  other  cases,  hypothyroidism  exists,  or  there  are  general  symptoms 
of  nervousness  and  disturbed  nutrition,  apparently  associated  with  ab- 
normal function  of  the  ovarian  or  adrenal  internal  secretions.  Proper 
observation  and  supervision  of  the  regimen  of  life  continued  with  the 
administration  of  extracts  of  animal  glands  of  internal  secretion  or, 
sometimes  in  hyperthyroidism,  with  surgical  operation  upon  the  thyroid, 
frequently  result  in  satisfactory  results,  as  well  as  the  establishment  of 
a  clear  diagnosis. 
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Chlorosis.  Primary  anaemia,  especially  in  young  girls,  is  accompanied 
with  general  sj-mptoms  which  simulate  tuberculosis.  It  must  be  borne 
in  mind  that  tuberculosis  often  develops  during  such  a  condition  and 
also  that  a  secondary  anaemia,  due  to  tuberculosis,  may  closely  simu- 
late chlorosis.  This  constitutes  one  of  the  many  neglected  problems 
of  adolescence. 

Study  of  the  blood  characteristics,  proper  regimen,  especially  of  rest 
and  diet,  combined  with  close  supervision,  including  frequent  painstaking 
examinations  of  the  chest,  usually  clarify  the  diagnosis. 

Fevers  of  obscure  origin.  Fever  constitutes  the  chief  early  manifesta- 
tion of  many  conditions  of  which  the  focal  and  pathognomonic  signs  or 
symptoms  are  often  slow  in  developing. 

Pulmonary  tuberculosis  is  one  of  the  most  frequent  of  these;  but  there 
are  many  others,  and  errors  of  diagnosis  in  both  directions  are  unfortu- 
nately frequent.  An  appreciation  of  the  chief  possible  causes  of  such 
fever  is  essential;  hasty  diagnosis  is  to  be  avoided;  and  close  observation 
with  close  watch  for  the  development  of  some  definite  and  characteristic 
evidence  is  often  needed.  It  must  be  remembered  that  fever  from  what- 
ever cause  is  associated  with  certain  other  symptoms,  such  as  malaise, 
recurrent  sweats,  headache,  loss  of  appetite  and  other  digestive  distur- 
bances, loss  of  weight,  etc.,  which  do  not  in  themselves  furnish  the  clue 
to  a  correct  diagnosis.  Several  more  common  febrile  conditions  may 
receive  more  specific  consideration,  as  for  example: 

a.  Typhoid  and  paratyphoid  fever.  A  week  or  ten  days  often  elapses 
before  definite  signs  other  than  fever  manifest  themselves  in  these  diseases. 
Persistent  frontal  headache,  epistaxis,  an  enlargement  of  the  spleen, 
continued  fever  without  marked  morning  remissions,  and,  later,  a  ten- 
dency to  tympanites,  the  appearance  of  rose  spots  and  the  development 
of  a  positive  blood  culture  and  Widal  reaction,  make  up  the  more  usual 
sequence  of  events. 

When  associated  with  bronchitis  and  its  accompanj-ing  cough  the 
early  difTerential  diagnosis  is  not  easy.  The  signs  in  the  chest,  however, 
are  usually  not  definitely  localized,  are  bilateral  at  the  bases  and  are 
apt  to  be  variable  in  location  and  extent. 

The  active  febrile  stage  of  early  pulmonary  tuberculosis  is  very  likely 
to  subside  in  two  or  three  weeks  when  the  patient  is  at  rest  in  bed.  If 
the  signs  in  the  chest  are  obscure  or  overlooked,  such  cases  are  frequently 
called  mild  typhoid  fever.  No  such  case  of  fever  should  be  so  lightly 
dismissed  unless  definite  evidence,  such  as  a  positive  blood  reaction  or 
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culture,  or  very  definite  rose  spots  and  enlarged  spleen  are  present. 
Repeated  examination  of  the  chest  and  of  the  sputum,  and  X-ray  exam- 
ination after  the  patient  is  able  to  be  up  and  about  frequently  lead  to 
the  correct  diagnosis. 

b.  Malaria.  The  differential  diagnosis  here  is  not  difficult  and  con- 
sequently errors  have  little  excuse.  Nevertheless,  it  is  true  that  many 
cases  of  tuberculosis  are  diagnosed  and  treated  as  malaria  until  the  case 
is  advanced  and  the  golden  opportunity  for  successful  treatment  has 
passed.  This  fact  can  only  be  explained  by  superficial  study  and  ex- 
amination and  an  easy-going  tendency  to  use  the  term  "malaria"  as  a 
catchbasket  diagnosis  for  unexplained  fevers,  accompanied  by  rather 
indefinite  symptoms.  This  lack  of  appreciation  that  malaria  is  a  very 
definite  clinical  entity,  caused  only  by  the  infecting  plasmodiimi  which 
can  usually  be  detected  in  the  blood  with  at  most  shght  difficulty,  is 
widespread  enough  to  cast  considerable  discredit  upon  the  medical 
profession.  Unrecognized  and  neglected  tuberculosis  is  one  of  the  most 
frequent  results. 

c.  Influenza.  Side  by  side  with  malaria  stands  "grippe,"  as  the 
ready  answer  of  the  careless  practitioner  to  the  demand  for  a  labeling 
diagnosis  of  a  mild  febrile  attack.  That  this  is  more  likely  than  not 
to  be  erroneous  does  not  appear  to  have  lessened  the  frequency  of  the 
habit.  This  is  possibly  because  the  real  truth  is  never  ascertained  and 
the  patient  recovers  from  whatever  the  transient  infection  may  have 
been.  Certain  influenza  lesions  in  the  chest  present  real  difficulties  in 
differential  diagnosis  which  will  be  especially  considered  later,  but  in 
the  main  the  error  is  made  in  the  opposite  direction  and  it  is  the  early 
localized  tuberculosis  which  is  overlooked,  when  careful  search  for  signs, 
combined  with  sputum  and  X-ray  examination,  would  easily  clear  up 
any  doubt.  Continued  observation  and  study  of  all  patients  who  cough, 
until  the  cough  is  satisfactorily  explained,  would  avoid  many  mistakes. 
When  accompanied  by  fever  the  responsibility  for  such  careful  study  is 
imperative. 

d.  Focal  infection.  This  is  a  very  interesting  and  difficult  group 
of  conditions,  much  studied  of  late,  but  still  far  from  perfectly  under- 
stood. 

WTien  associated  with  fever  and  mild  constitutional  reaction  and  with 
chest  pains  or  sometimes  cough,  the  differentiation  from  obscure  tuber- 
culous lesions  is  far  from  easy. 
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The  most  frequent  locations  of  such  foci  are  the  teeth,  the  tonsils,  the 
upper  air  passages,  especially  the  accompanying  nasal  sinuses,  the 
intestines  and  the  genitourinary  tract.  Arrival  at  a  satisfactory  diag- 
nosis is  often  a  tedious  affair  and  frequently  a  matter  of  a  gradual  elimi- 
nation of  various  possibilities.  The  late  realization  that  pulmonary 
tuberculosis  was  the  real  offender  during  all  the  weeks  consumed  in 
treating  or  removing  teeth  or  tonsils,  or  other  surgical  operations,  or  in 
elaborate  procedures  aimed  at  intestinal  autointoxication,  is  not  an 
enjoyable  experience  for  either  physician  or  patient.  On  the  other  hand, 
irregular  fevers  are  often  caused  by  just  such  focal  infections,  the  re- 
moval of  which  brings  brilliant  results.  In  this  dilVicult  field  only  pains- 
taking search  will  reveal  the  true  situation. 

e.  Septic  endocardilis.  This  condition  is  frequently  the  result  of 
a  focal  infection  not  always  discoverable.  In  itself,  however,  it  is  fre- 
quently o\erlooked  and  mistaken  for  tuberculosis.  The  murmurs  of 
valvular  disease,  the  irregular  temperature  with  or  without  chills,  the 
pdechiae,  the  enlarged  spleen,  the  discovery  of  a  Hkely  source  of  focal 
infection,  the  frequent  polynuclear  leucocytosis  and  finally  the  positive 
blood  culture,  are  the  main  evidences  upon  which  the  diagnosis  rests. 
The  condition  is  undoubtedly  much  more  common  than  is  usually  recog- 
nized and  its  diagnosis  is  frequently  overlooked. 

In  this  whole  group  of  cases  exhibiting  indefinite  constitutional  symp- 
toms the  suspicion  of  possible  tuberculosis  should  always  be  entertained 
because  of  its  overwhelming  frequency.  With  this  attitude  of  mind, 
fortified  by  care  and  patience  in  the  search  for  direct  evidence,  the  correct 
solution  of  these  interesting  problems  can  usually  be  obtained. 

2.    CASES    PRESENTING    PHYSICAL    SIGNS  IN  THE    LUNGS,   A  PROBLEM   OF 

INTERPRETATION 

Tuberculous  infeclion  vs.  luhcrculous  disease.  It  is  to  be  noted  that 
in  the  problems  of  differential  diagnosis  thus  far  considered  the  difficulty 
lies  with  the  proper  interpretation  of  general  symptoms,  and  that  suit- 
able regimen  during  the  period  of  observation  meets  the  main  indication 
for  treatment,  thus  affording  opportunity  for  study  and  diagnosis  without 
jeopardizing  the  interests  of  the  patient,  whatever  the  final  diagnosis 
may  be. 

A  far  greater  difiiculty  arises  when,  in  addition,  slight  deviations  from 
the  normal  are  revealed  by  careful  physical  examination  of  the  lungs. 
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The  point  to  be  emphasized  is  that  infection  with  tuberculosis  may 
produce  slight  lesions  which  are  permanently  recognizable  by  careful 
clinical  methods.  The  physical  signs  of  such  lesions  may  or  may  not 
have  any  clinical  significance.  Their  correct  interpretation  is  only  pos- 
sible in  the  hght  of  corroborative  evidence  from  the  subjective  and  con- 
stitutional symptoms.  Given  signs,  such  as  slight  impairment  of  reso- 
nance, shght  alteration  in  the  breath  sounds  or  fine  crackling  riles, 
without  stickiness  or  moisture  at  a  pulmonary  apex,  the  presumption 
of  an  inactive  fibroid  lesion  is  justified  unless  constitutional  evidence  of 
active  disease  is  present.  The  determination  requires  time,  care  and 
repeated  observation  of  the  usual  clinical  phenomena  such  as  tempera- 
ture, pulse  rate,  fatigue,  digestion,  nutrition,  etc.;  but  the  diagnosis  of 
active  clinical  tuberculosis  demanding  treatment  is  not  justified  upon 
such  physical  signs  alone. 

In  these  days  of  required  periodic  physical  examinations  for  the  appar- 
ently well,  so  frequently  and  quite  properly  becoming  a  part  of  organized 
business  and  industry,  as  weU  as  requirements  for  Hfe  and  health  insur- 
ance, the  recognition  and  correct  interpretation  of  the  physical  signs  of 
old  tuberculous  infection,  as  distinct  from  active  disease,  assume  in- 
creasingly great  importance. 

Conditions  presenting  marked  physical  signs.  The  problems  in  this 
group  are  in  the  main  more  difficult  than  in  the  preceding;  mistakes  are 
consequently  less  reprehensible  even  if  more  frequent.  In  doubtful 
cases  the  general  practitioner  would  do  well  to  ask  early  expert  advice 
from  those  who  have  had  an  opportunity  to  study  pulmonary  disease 
upon  an  extended  scale.  The  mistake  here  is  usually  that  of  making  a 
positive  diagnosis  of  a  tuberculosis  which  does  not  exist. 

In  general,  the  physical  signs  are  marked,  often  extensive  and  accom- 
panied by  considerable  cough  and  expectoration.  In  all  such  cases 
persistently  negative  results  in  the  examination  of  the  sputum  for  tu- 
bercle bacilU  should  arouse  the  suspicion  that  a  nontuberculous  lesion 
exists.  Extensive  pulmonary  tuberculosis  mth  persistently  negative  sputum 
is  very  rare. 

In  this  group  the  X-ray  is  also  of  the  greatest  value,  giving  informa- 
tion often  unobtainable  by  physical  examination  and  frequently  estab- 
lishing a  certain  diagnosis.  This  means  of  examination  should  never 
be  neglected. 

a.  Emphysema  and  chronic  bronchitis.  This  very  common  condi- 
tion is  frequently  confused  with  pulmonary  tuberculosis.  While  the 
diagnosis  is  not  always  easy,  the  mistake  can  usually  be  avoided  by  care. 
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The  history  of  chronic  cough,  usually  with  marked  expectoration, 
shows  a  distinct  tendency  to  exacerbation  (luring  the  winter  months. 
Asthma  is  frequent  and  the  chronic  dyspnoea  is  associated  with  the 
physical  signs  of  emphystma.  The  sputum,  though  profuse,  is  negative 
for  tubercle  bacilli  and  the  rAles  in  the  chest  indicative  of  bronchitis 
are  bilateral,  widely  distributed  and  with  marked  tendency  to  predomi- 
nance at  the  bases,  and  vary  greatly  in  number  and  location  from  day 
to  day. 

Tuberculosis  is  often  associated  with,  or  develops  in,  such  cases. 
Generally  it  is  the  chronic  fibroid  form  confmed  to  the  apices,  and  may 
not  be  of  great  clinical  significance,  especially  when  tubercle  bacilli  are 
absent  from  the  sputum.  This  is  particularly  true  in  older  people  in 
which  this  condition  is  most  common.  On  the  other  hand,  some  forms  of 
chronic  tuberculosis  slowly  develop  an  associated  emphysema  which 
may  be  accompanied  by  bronchitis  and  asthma.  When  seen,  the  under- 
lying tuberculosis  may  be  masked  by  the  other  conditions  and  over- 
looked. Although  presenting  few  if  any  symptoms  of  active  tubercu- 
losis, such  cases  frequently  have  large  numbers  of  tubercle  bacilli  in  the 
sputum  and,  unrecognized,  form  a  class  more  dangerous  to  their  associates 
than  serious  in  themselves.  A  large  portion  of  the  so  called  tubercu- 
losis carriers  belong  in  this  group  and  in  many  cases  of  active  tubercu- 
losis the  source  of  their  infection  may  be  traced  to  them.  Only  system- 
atic, thorough  examination  of  all  such  patients,  with  tuberculosis  in 
mind  as  a  possibility,  will  eliminate  this  source  of  error  and  of  these 
cases  of  new  disease.  Careful  sputum  and  X-ray  examination  are  the 
most  important  aids  in  their  diagnosis. 

b.  Subacute  or  chronic  broncJw pneumonia  or  peribronchilis .  This  is 
an  interesting  group,  very  common,  especially  since  the  increased  pre- 
valence of  influenza,  and  is  often  mistaken  for  tuberculosis.  The  in- 
fecting microorganism  may  be  the  pneumococcus,  influenza  bacillus 
or  streptococcus. 

The  constitutional  s\Tnptoms  are  mild  and  the  fever  of  only  a  few 
days'  duration.  Cough  and  expectoration  are  marked  and  there  may 
be  an  haemoptysis. 

When  the  infection  is  due  to  influenza,  catarrhal  symptoms  of  the 
upper  air  passages  are  usually  present  and  the  accessory  nasal  sinuses 
are  frequently  involved. 

The  physical  signs  are  the  same  as  those  of  tuberculous  infiltration, 
but  are  almost  always  in  the  lower  lobes  and  are  extensive,  often  involv- 


510  JAirES    ALEXANDER   MILLER 

ing  an  entire  lobe.  The  sputum  examinations  fail  to  reveal  tubercle 
bacilli,  but  one  or  more  of  the  three  above  mentioned  microorganisms 
are  found  in  large  numbers  and  often  in  pure  culture. 

The  X-ray  shows  either  nothing  abnormal  or  simply  an  intensifica- 
tion of  the  normal  bronchial  shadows,  linearly  distributed,  and  never 
the  fluffy  irregular  distribution  of  parenchymal  tuberculous  disease. 

The  condition  may  entirely  clear  up  in  a  few  weeks  or  it  may  only 
partially  do  so,  to  be  followed  by  recrudescence  in  the  following  weeks 
or  months.  Or  it  may  persist  and  develop  into  a  chronic  condition  with 
fibrosis,  occasionally  resulting  in  bronchiectasis. 

The  persistence  of  the  cough  and  expectoration  and  the  physical  signs 
invite  the  erroneous  diagnosis  of  tuberculosis.  In  the  cases  in  which 
haemoptysis  occurs,  this  mistake  is  almost  invariably  made. 

The  differential  diagnosis  from  tuberculosis  rests  upon  the  localiza- 
tion of  the  lesions  in  the  lower  lobes,  the  absence  of  constitutional  symp- 
toms in.  the  presence  of  extensive  physical  signs,  the  absence  of  tubercle 
bacilli  in  the  sputum  and  the  presence  of  the  microorganisms  of  acute 
respiratory  infection,  the  character  of  the  X-ray  picture  and  the  dis- 
appearance of  signs  and  symptoms  in  the  majority  of  instances  far  more 
quickly  than  would  be  possible  in  tuberculous  lesions  of  similar  extent. 
c.  Bronchiectasis.  The  history  of  bronchiectasis  is  one  of  chronic 
cough,  often  paroxysmal  in  character,  usually  dating  from  an  attack  of 
pneumonia  or  so  called  grippe.  This  cough  is  punctuated  by  the  per- 
iodic expectoration  of  large  quantities  of  purulent  and  often  foul  sputum. 
Such  gushes  of  expectoration  are  frequently  precipitated  by  certain 
positions  of  the  body,  sudden  exertion,  laughing,  eating,  or  are  often 
without  apparent  cause,  and  render  the  patient  a  most  unpleasant  com- 
panion and  disgusting  even  to  himself.  His  general  condition  is  poor, 
he  loses  weight,  tires  easily,  is  short  of  breath,  he  becomes  cyanotic  with 
clubbed  fingers  and  before  long  is  unable  to  work  and,  sensitively  avoid- 
ing the  society  of  others,  he  is  altogether  a  very  miserable  object.  Period- 
ically, especially  in  winter,  he  is  ill  in  bed  with  fever  and  aggravation  of 
his  other  symptoms,  and  occasionally  there  is  spitting  of  blood.  This 
condition  goes  on  for  many  years,  is  slowly  but  persistently  progressive 
and  finally  the  patient  succumbs  to  inanition,  pneumonia,  large  haemor- 
rhage, or  some  associated  complication. 

The  signs  in  the  chest  are  variable  and  often  very  indefinite,  depending 
largely  upon  the  type  of  disease  of  which  there  are  mainly  three,  namely, 
the  infiltrative,  the  fusiform  or  cyUndrical,  and  the  sacculated  bronchi- 
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cctascs.  The  lesions  may  be  sinj,'lc  l)Ut  arc  very  frequently  multiple 
anil  bilateral.  They  are  almost  always  situated  in  the  lower  lobes,  but 
may  be  found  in  the  upper.  In  this  situation  they  may  be  associated 
with  or  dependent  upon  a  tuberculous  lesion.  If  the  bronchiectasis  is 
single,  the  localization  of  physical  signs  over  the  lower  lobe  behind, 
presenting  evidence  of  pleuritic  adhesions,  consolidation,  localized  bron- 
chial catarrh,  or  more  rarely  a  definite  cavity,  makes,  with  the  history 
and  the  persistent  absence  of  tubercle  bacilli  from  the  sputum,  a  fairly 
definite  clinical  picture  which  is  usually  satisfactorily  completed  by  the 
X-ray. 

With  multiple  and  bilateral  lesions,  especially  in  the  earlier  stages, 
represented  by  the  inliltralive  type,  tlie  difi'iculties  are  much  greater 
and  the  physical  signs  are  usually  those  of  a  chronic  bronchitis  with  or 
without  pulmonarj'  emphysema.  During  the  exacerbations  with  fever, 
which  are  often  really  attacks  of  bronchopneumonia,  there  may  be  a 
poljniiorphonuclear  leucocytosis.  Again,  in  these  types,  the  history,  the 
negative  sputum  and  the  X-ray  must  determine  the  diagnosis. 

CONCLUSION 

In  conclusion  may  I  emphasize  the  fact  that  methods  of  more  or  less 
scientific  precision,  such  as  tuberculin  tests,  sputum  examinations,  the 
X-ray  and  complement  fixation  reactions,  indispensable  as  they  are, 
frequently  fail  or  even  confuse  the  diagnostician,  and  that  in  the  last 
analysis  the  diagnosis  of  pulmonan,'  tuberculosis,  as  indeed  most  other 
internal  diseases,  depends  mainly  upon  the  development  of  that  clinical 
sense  on  the  part  of  the  physician,  the  pursuit  of  which  constitutes 
much  of  the  fascination  of  the  practice  of  medicine;  and  further,  that 
justice  to  patients  and  the  profession  alike  demands  that  those  who  see  a 
good  deal  of  pulmonary  disease  should  constantly  keep  in  mind  the  not 
unlikely  possibility  that  a  thorough  general  e.xamination  may  explain 
quite  otherwise  the  suspicious  symptoms  which  are  apt  to  be  ascribed 
solely  to  the  lungs;  and  that  certain  definite  physical  signs  in  the  chest 
may  be  susceptible  of  quite  other  interpretation  than  the  temptingly 
obvious  one  of  tuberculosis. 

He  who  learns  this  lesson  well,  will,  I  believe,  recognize  tuberculosis 
when  he  encounters  it  even  better  than  before. 
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TUBERCULOSIS 

A  SYNOPSIS 
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The  following  assertions,  under  the  various  captions,  are  not  to  be 
taken  as  all-inclusive.  Exceptions  undoubtedly  occur.  An  attempt  is 
made  to  give  merely  those  facts  which  exist  in  more  than  one  half  of 
all  cases  of  pulmonary  tuberculosis. 

To  diagnose  pulmonary  tuberculosis,  we  must  include  a  diagnosis  of: 

A.  Tuberculous  infection. 

B.  Tuberculosis  (clinical  disease). 

C.  Pulmonary  tuberculosis  (a  focus  in  the  lungs). 

D.  Activity  of  the  pulmonary  focus. 

An  attempt  is  also  made  to  state  the  more  common  conditions  which 
may  simulate  pulmonary  tuberculosis  and  a  few  points  which  may  be  of 
value  in  differential  diagnosis.  The  latter  are  not  to  be  considered  in  an 
absolute  sense,  as  here  also  exceptions  undoubtedly  do  occur.  Nor  is 
the  list  of  conditions,  or  the  list  of  points  in  diagnosis,  to  be  considered 
complete. 

A.  Tuberculous  infection. 

I.  Skin  tests  (intradermic  test  applied  in  decimally  increas- 
ing strengths  probably  best). 
May  not  react: 

a.  Improperly  applied   (von  Pirquet  scarification  incor- 

rect, allowing  insufificient  time  for  proper  absorption). 

b.  Too  weak  solution. 

c.  Acute  infectious  diseases. 

d.  No  tuberculous  infection. 
II.  Subcutaneous  tests. 

III.  Tubercle  bacilli. 

IV.  Positive  complement  fixation. 

B.  Tuberculosis. 

I.  Demonstration  of  tubercle  bacilli. 
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II.  Probaljly  a  positive  complement  fixation,  present  at  least 
twice,  two  or  more  weeks  apart. 
C.  Pulmonary  tuberculosis. 
I.  Symptoms. 

a.  Hemoptysis  of  dram  or  more,  especially  if  out  of  a 

clear  sky  and  occurring  in  the  absence  of  an  acute 
epidemic  of  respiratory  disease,  is  in  about  90  per 
cent  of  cases  due  to  pulmonary  tuberculosis. 

b.  Pleurisy  with  eflusion,  or  a  substantiated  drj-  pleurisy, 

not  coming  during  an  epidemic  of  acute  respiratory 
disease,  most  likely  (50  per  cent  to  75  per  cent)  due 
to  pulmonan,-  or  pleural  tuberculosis. 
II.  Physical  signs. 

a.  Bronchovesicular  breathing  and  increased   vocal   res- 

onance at  right  apex  insulJQcient,  unless  verj'  well 
marked.     !May  be  caused  by: 

1.  Anatomic  variations. 

2.  Deviation  of  trachea  due  to  enlarged  thyroid. 

3.  Scoliosis  with  convexity  to  right  in  cervico-dorsal 
region. 

4.  Possibly  muscular  tenseness  or  improper  nasal  or 

oral  breathing. 

b.  Cog-wheel   breathing   occurs   so   frequently   in   other 

conditions  as  not  to  be  of  great  value. 

c.  Granular  breathing  is  so  often  confused  with  scapular 

and  other  friction  sounds  as  to  be  misleading. 

d.  Deiinitely    distant    breathing   is    ver>-    suggestive    of 

pleurisy,  pneumothorax  or  even  infiltration. 

e.  Marked  bronchovesicular  or  bronchial  breathing,  with 

marked  increase  of  vocal  resonance,  bronchophony 
or  pectoriloquy,  denotes  existing  changes  due  to 
pathological  conditions,  namely,  infiltration,  con- 
solidation, cavitation,  retraction  or  fibrosis. 

f.  Rales.     When  persistent  and  fi.xed  for  a  week  or  more, 

they  are  almost  pathognomonic  of  tuberculosis,  if 
located  in  upper  half  of  chest  only.  May  be  unilat- 
eral, in  which  case  the  e\idence  is  stronger,  or 
bilateral.  Riles  extending  continuously,  or  even 
brokenly,  from  the  apex  downward,  are  very  signifi- 
cant of  tuberculosis. 
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g.  Rales  may  be  present  without  changes  in  dulness  or 

breath  sounds, 
h.  Dulness,   sometimes  hyperresonance,  may  be  present 

without  marked  changes  in  breath  sounds. 

III.  X-ray. 

a.  Peribronchial  beading  and  accentuation  may  be  pres- 

ent when  tuberculosis  cannot  be  proved. 

b.  Definite  parenchymatous  infiltration  (motthng)  is  very 

significant  of  tuberculosis  when  localized  above,  the 
third  rib  or  when  imilaterally  scattered  through  the 
lung.  Always  look  for  evidence  of  tuberculization. 
Consolidation,  cavitation,  fibrotic  changes,  inter- 
lobar conditions  and  localized  homogeneous  lessened 
transmissions  of  ray  occur  frequently  in  tuberculosis. 

IV.  Laboratory. 

a.  Sputum.     Bacilli  demonstrated,  especially  more  thaji 

once,  the  nearest  positive  proof  of  pulmonary  tuber- 
culosis available. 

b.  Complement  fixation  test  is  positive  in  positive  sputum 

cases  most  often.     (Complement  fixation  test  may 
be  positive  when  tuberculosis  exists  elsewhere  than 
in  the  lungs.) 
D.  Activity. 

I.  Symptoms. 

a.  Positive: 

1.  Elevation  of  temperature  (toxicity). 

2.  Increased  rapidity  of  pulse  (toxicity). 

3.  Pleurisy,  dry  or  wet  (at  least  temporary  activity  of 

pleural  focus,  and  probably  intrapulmonary  focus). 

b.  Suggestive: 

1.  Hemoptysis.     (Quite   a  few  occur  as  accidents  in 

the  course  of  the  disease.  Activity  may  be  the 
cause,  or  activity  may  or  may  not  follow  upon 
hemoptysis.) 

2.  Streaked  sputum. 

3.  Languor. 

4.  Dyspnoea.     (When  sudden  and  marked,   look  out 

for  pneumothorax,  also  for  miliary  tuberculosis.) 

5.  Nightsweats. 
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6.  Progressive  loss  of  weight. 

7.  Anorexia. 
II.  Physical  signs. 

a.  Recent  pleurisy. 

b.  Crepitant  riles. 

c.  Presence  or  absence  of  the  ordinary  riles  does  not 

mean  anything  as  regards  activity. 

d.  Recent  bronchopneumonia  or  consolidation. 

.  DifTcrential  diagnosis.  Most  difficult  when  minimum  or  exten- 
sive physical  signs  are  present,  or  when  minimum  X-ray  evi- 
dence is  present. 

I.  Minimum  physical  signs  or  no  physical  signs;  minimum 
X-ray  or  negative  X-ray  findings: 

a.  Hyperthyroidism. 

b.  Neurasthenia,  psychasthenia. 

c.  Focal  infections: 

1.  Teeth. 

2.  Sinuses. 

3.  Bowels. 

d.  Cardiac  conditions. 

e.  Renal  conditions. 

f.  Gall  bladder  disease  (stones). 

g.  Diabetes, 
h.  Sj-philis. 

i.    Typhoid  fever. 
j.   Secondary  anemias, 
k.  Leukemias. 
1.    Hodgkin's  disease. 
II.  Extensive  physical  signs: 

a.  Bronchitis. 

b.  Pneumonias. 

c.  Bronchopneumonias. 

d.  Abscesses. 

e.  Malignancy. 

f.  Streptothrix. 

g.  Actinomycosis. 

h.  Fungous  infections. 
(However,  any  of  the  above  may  be  present  with  only  moderate 
extent  of  physical  signs  or  moderate  X-ray  findings,  and,  with 
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the  exception  of  lobar  pneumococcus  pneumonias,  may  be  pres- 
ent in  the  same  indi\-idual.) 

F.  Points  in  differential  diagnosis. 

I.  Riles  above   third   rib,   when  persistent   and   fixed,   are 

apt  to  be  due  to  tuberculosis. 
II.  Rales,  below  the  third  rib  only,  are  probably  nontubercu- 
lous. 

III.  Physical   signs  absent   above   the   second   rib,   condition 

probably  nontuberculous. 

IV.  X-ray  lesion  only  peribronchial  may  or  may  not  be  tuber- 

culous. 
V.  For  tuberculosis   (X-ray)   look  for  tubercuUzation.     Re- 
member   anthracosis,    etc.,    post-influenzal    or    post- 
measles  bronchopneumonias. 
VI.  WTien  tuberculization  not  definite,  look  out  for  broncho- 
pneumonias, pneumonias,  abscess,  bronchiectasis,  malig- 
nancy, etc. 
VII.  Sharply  demarcated  lesions  with  no  e^•idence  of  disease 
surroimding  the  demiarcated  area,  when  invohing  less 
than  a  lobe  (m.ore  than  one  may  be  involved) ,  are  prob- 
ably not  tuberculous. 
VIII.  Always  be  on  the  lookout  for  malignant  growths  of  the 
mediastinum   and   pleura  and  along  the  bronchi,  and 
extending  from  the  root. 
IX.  Tuberculosis  of  the  lungs  may  exist  with  no  demonstrable 
X-ray  lesion  at  the  time. 
X.  Ascertain  the  amount,  character  and  time  at  which  most 
sputum  is  raised. 
XI.  Be  sure  to  examine  the  sputum  frequently  and  to  use  the 
concentration  methods.     Employ  guinea  pig  inoculation 
or  test-tube  implantation  upon  Petroti's  medium. 
XII.  The  complement  fixation   test   for   tuberculosis  and  for 
syphiHs    will    often    prove    of    great    worth.     Syphilis 
should  always  be  excluded  when  in  doubt. 

G.  Finally,  before  making  a  diagnosis  of  pulmonary  tuberculosis, 

have  one  or  more  of  the  following  positive  findings: 
I.  Hemoptysis,  as  described  under  diagnosis. 
II.  History  of  pleurisy  with  eft'usion,  or  a  substantiated  dry 
pleurisy,  as  described  under  diagnosis. 


POINTS   IN   DUGNOSIS  517 

III.  KAlfS,  persistent  and  fixed,  in  the  upper  half  of  the  chest. 
rV.  A  definite  parenchj-matous  X-ray  picture,  showing  tuber- 
culization or  mottling. 
V.  A  positive  complement  focation  for  tuberculosis. 
VI.  Tubercle  bacilli  in  the  sputum. 
Some  of  the  above  may  be  present  when  pulmonary  tuberculosis  does 
not  exist,  but  the  majority  of  cases  of  pulmonary  tuberculosis  have 
two  or  more  of  these  present.     Be  sure  to  have  at  least  one. 


THE  IMPORTANCE  OF  PHYSICAL  SIGNS  IN  THE  PROG- 
NOSIS OF  PULMONARY  TUBERCULOSIS 

FRANCIS  B.  TRUDEAU 
Saranac  Lake,  New  York 

In  many  cases  of  pulmonary  tuberculosis  we  find  that  during  the 
course  of  treatment  the  patient  loses  his  cough;  his  fever  drops  and 
remains  normal;  he  gains  weight,  and  often  reports  that  "he  never  felt 
better  in  his  life;"  and  yet  the  physical  signs  have  remained  stationary 
or  have  even  advanced  slightly.  When  we  are  confronted  by  such  a 
patient  what  should  be  our  advice  to  him  regarding  his  further  treatment 
and  prognosis?  In  other  words,  which  should  carry  the  more  weight 
in  our  mind,  the  decreased  symptoms  or  the  stationary  or  increased 
signs?  In  order  to  try  to  shed  a  little  light  on  this  question,  the  following 
work  was  undertaken. 

The  physical  signs  on  admission  were  compared  with  those  on  dis- 
charge in  1000  consecutive  cases  admitted  to  the  Trudeau  Sanatorium, 
starting  with  those  patients  admitted  during  1907  and  working  through 
to  the  admissions  of  1913.  The  condition  of  these  1000  cases  in  1918, 
or  from  five  to  eleven  years  after  discharge,  was  then  looked  up  and  the 
results  analyzed,  three  points  in  particular  being  studied: 

First,  during  their  stay  at  the  institution,  with  an  average  residence 
of  five  and  one-half  months,  do  the  physical  signs  of  most  of  the  patients 
show  an  increase,  a  decrease  or  do  they  remain  stationary? 

Second,  do  the  patients  who  leave  the  institution  with  decreased 
signs  show  a  lower  mortality  or  remain  well  longer  than  their  less  fortu- 
nate companions  whose  physical  signs  refuse  to  clear  up,  or  even  slightly 
advance? 

Third,  is  it  possible  in  any  way  to  compare  symptoms  with  physical 
signs  as  regards  the  prognosis  of  our  patients? 

As  a  possible  solution  to  these  questions  the  following  tables  have 
been  worked  out.  Before  taking  up  a  detailed  study  of  them,  a  few 
preliminary  explanations  may  be  needed. 

In  the  first  place,  21  of  our  1000  cases  were  not  used  for  the  reason 
that,  for  one  cause  or  another,  these  patients  did  not  have  an  admission 
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or  discharge  examination,  or  they  died  while  in  the  sanatorium  or 
diagnosis  on  the  <hschargc  record  was  marked  "doubtful."  This  leaves 
us  a  total  of  979  cases  for  study. 

By  the  terms  "Increased,"  "Decreased"  or  "Stationary"  signs  wc  have 
reference  only  to  riles,  as  they  seem  by  physical  examination  the  most 
diagnostic  sign  of  tuberculosis,  beside  which  the  personal  opinion  of  the 
examiner  as  to  their  presence  or  absence  plays  a  less  important  rdle 
than  in  the  case  of  dulness  or  changes  in  breath  sounds. 

The  terms  used  under  "Condition  on  Admission,"  that  is,  "Incipient," 
"Moderately  Advanced,"  and  "Far  Advanced;"  and  those  adopted 
under  "Condition  on  Discharge,"  that  is,  "Apparently  Arrested"  (for- 
merly "Apparently  Cured"),  "Quiescent"  (formerly  "Arrested")  and 
"Active"  (''Improved,  Unimproved  or  Failed")  are  those  adopted  by  this 
Association,  and  need  not  be  gone  into  here. 

The  present  condition  of  these  patients  is  taken  from  the  reports  of 
1918.  for  at  the  time  this  paper  was  started  all  the  1919  reports  had  not 
yet  come  in.  The  classification  of  "Well,"  "Li\'ing,"  "Dead"  and  "Un- 
known," is  also  one  adopted  by  the  National  Tuberculosis  Association, 
"Well"  referring  to  those  patients  who  have  been  working  for  the  past 
two  years,  while  the  "Li\-ing"  group  is  largely  made  up  of  the  less  fortu- 
nate who  have  either  relapsed  or  become  chronic.  This  group  also 
contains  patients  whom  we  know  are  alive  but  about  whom  we  are 
unable  to  get  any  further  information.  Under  the  heading  of  "Well" 
we  have  also  noted  the  number  and  percentage  of  relapses,  while  under 
the  heading  of  "Dead"  the  number  and  percentage  of  these  deaths 
caused  by  tuberculosis  have  been  reported. 

We  may  turn  first  to  table  1  and  seek  there,  if  possible,  the  answer 
to  the  first  of  our  questions,  namely,  do  the  physical  signs  in  the  majority 
of  our  patients  increase,  decrease  or  remain  stationary  during  their 
treatment.  In  view  of  the  fact  that  675,  or  69  per  cent  of  all  our  979 
cases  were  discharged  as  either  "Apparently  Arrested"  or  "Quiescent," 
we  would  naturally  suppose  that  in  the  great  majority  of  these  the 
signs  would  clear  up  slightly  at  least,  in  order  to  have  so  large  a  per- 
centage discharged  in  such  good  condition.  We  find,  however,  the 
reverse,  that  is,  43.1  per  cent  show  an  increase  in  their  r^les,  while  only 
40.6  per  cent  decrease,  and  16.2  per  cent  remain  stationary.  This  to 
me  is  a  difficult  point  to  explain. 

The  next  question  to  be  taken  up  is  how  much  of  an  advantage  it 
is  to  have  a  patient's  signs  improve  before  he  leaves  the  institution. 
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TABLE  lA 
Signs  increased;  422  cases  or  43.1  per  cent  of  total  979  cases 


corrDiTioN  ON  aduission 


Incipient  127  or  30.1 
per  cent 


Moderately  advanced 
285  or  67.5  percent 


Far  advanced  10  or 
2.4  per  cent 


CONDITION  ON 
DISCHARGE 


Apparently 

arrested 

20 

(15.7  per  cent) 

Quiescent 

71 

(55.9  per  cent) 


Active 

36 

(28.3  per  cent) 

Apparently 

arrested 

2 

(0.7  per  cent) 

Quiescent 

169 

(59.3  per  cent) 


Active 
114  < 

(40  per  cent) 


Quiescent 

2 

(20  per  cent) 


Active 
8  < 

(80  per  cent) 


Suinmary 


PRESENT  (1918) 
CONDITION 

NUMBER 
OF  CASES 

PER 
CENT 

Well 

14 

70.0 

Living 
Dead 

3 

2 

15.0 
10.0 

Unknown 

1 

5.0 

Well 

51 

71.8 

Li\'ing 
Dead 

8 
11 

11.3 
15.5 

Unknown 

1 

1.3 

Well 

18 

50.0 

Living 
Dead 

9 

8 

25.0 
22.0 

Unknown 

1 

3.0 

Well 

1 

50.0 

Living 
Dead 

Unknown 

1 

50.0 

Well 

103 

60.9 

Living 
Dead 

23 
42 

13.6 
24.9 

Unknown 

1 

0.6 

Well 

34 

29.8 

Living 
Dead 

19 
60 

16.6 
52.6 

Unkno\vn 

1 

0.9 

Well 

Living 
Dead 

2 

100.0 

Unknown 

Well 

2 

25.0 

Living 
Dead 

6 

75.0 

Unknown 

Well 

223 

52.9 

Living 
Dead 

62 
131 

14.7 
31.0 

Unknown 

6 

1.4 

3  relapsed 
21.4  per  cent 


14  relapsed 

27.5  per  cent 
9  tuberculous 

81.8  per  cent 

11  relapsed 

61.1  per  cent 
6  tuberculous 

75  per  cent 

1  relapsed 
100  per  cent 


26  relapsed 

25.2  per  cent 
36  tuberculous 

85.7  per  cent 

21  relapsed 

61.7  per  cent 
55  tuberculous 

91.7  per  cent 


2  tuberculous 
100  per  cent 

1  relapsed 
50  per  cent 

6  tuberculous 
100  per  cent 

77  relapsed 

34 . 5  per  cent 
114  tuberculous 

87 . 7  per  cent 
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TABLE  !■ 
Signs  decreased;  39S  cases  or  40.6  per  cent  of  total  979  cases 


CONDITION  ON  ASHUIION 

COMDmON  ON 
DUCHAIGC 

»urNT(l9l8) 

CONDITION 

NUUBU 

orcAiu 

CINT 

Apparently 

arrested 

60 

(47.3  per  cent) 

Well 
Living 
Dead 
Unknown 

53 
5 

1 
1 

88.3 
8.3 
1.7 
1.7 

8  relapsed 
15  per  cent 

Incipient  127  or  31.9 

Quiescent 

38 

(29.9  per  cent) 

Well 
Living 
Dead 
Unknown 

31 
4 

2 

1 

81.6 

10.5 

5.3 

2.6 

8  relapsed 
25.8  per  cent 

Active 

29 

(22.8  per  cent) 

WeU 
Living 
Dead 
Unknown 

20 

7 

2 

69.0 
24.1 

6  9 

11  relapsed 
55  per  cent 

Apparently 

arrested 

34 

(2.7  per  cent) 

WeU 
Living 
Dead 
Unknown 

28 

5 

1 

82.3 

14.7 

3.0 

5  relapsed 
17.9  per  cent 

Moderately  advanced 
266  or  66.8  per  cent 

Quiescent 

165 

(62.03  per  cent) 

Well 
Living 
Dead 
Unknown 

113 

14 

36 

2 

68.5 

8.5 

21.8 

12.2 

27  relapsed 
23.9  per  cent 

28  tuberculous 
77.7  per  cent 

Active 

67 

(25.1  percent) 

Well 
Living 
Dead 
Unknown 

32 
13 
22 

47.7 
19.4 
32.9 

10  relapsed 

31.2  per  cent 
19  tuberculous 

86.4  per  cent 

Far  advanced  5  or  1.2 

Quiescent 

1 

(20  per  cent) 

WeU 
Living 
Dead 
Unknown 

1 

100.0 

1  relapsed 
100  per  cent 

percent 

Active 

4 

(80  per  cent) 

WeU 
Living 
Dead 
Unknown 

3 

1 

75.0 
25.0 

1  tuberculous 
100  per  cent 

Summary 

WeU 
Living 
Dead 
Unknown 

278 

51 

63 

6 

69.8 

12.8 

15.8 

1.5 

70  relapsed 
25.1  per  cent 

49  tuberculous 
77.7  per  cent 
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TABLE  Ic 
Signs  siationary;  159  cases  or  16.3  per  cent  of  total  979  cases 


CONOmON  ON  ADMISSION 


Incipient  97   or   61.1 
per  cent 


Moderately  advanced 
61  or  38.3  per  cent 


Far   advanced    1    or 
0.6  per  cent 


CONDITION  ON 
DISCHARGE 


Apparently 

arrested 

42 

(43.3  per  cent) 

Quiescent 

26 

(26.8  per  cent) 


Active 

29 

(29.9  per  cent) 

Apparently 

arrested 

6 

(9.8  per  cent) 

Quiescent 

38 

(62  per  cent) 


.^ctive 

17 

(27.8  per  cent) 


Quiescent 

1 

(100  per  cent) 


Active 
0 


Summary 


PRESENT  (1918) 

NUMBER 

PEE 

CONDITION 

OF  CASES 

CENT 

Well 

39 

92.8 

Living 

1 

2.3 

Dead 

2 

4.7 

Unknown 

Well 

22 

84.6 

Living 

2 

7.7 

Dead 

2 

7.7 

Unknown 

Well 

25 

86.2 

Living 

4 

13.8 

Dead 

Unknown 

Well 

5 

83.3 

Living 

Dead 

1 

16.7 

Unknown 

Well 

27 

71.1 

Living 

8 

21.1 

Dead 

2 

5.2 

Unknown 

1 

2.6 

Well 

5 

29.4 

Living 

2 

11.8 

Dead 

9 

52.9 

Unknown 

1 

5.9 

Well 

1 

100.0 

Living 

Dead 

Unknown 

Well 

Living 

Dead 

Unknown 

Well 

124 

78.0 

Living 

17 

10.7 

Dead 

16 

10.1 

Unknown 

2 

1.2 

5  relapsed 
12.8  per  cent 

1  tuberculous 
SO  per  cent 

6  relapsed 
27.2  per  cent 

2  tuberculous 
100  per  cent 

10  relapsed 
40  per  cent 


8  relapsed 

28.2  per  cent 
2  tuberculous 

100  per  cent 

1  relapsed 
20  per  cent 

8  tuberculous 
88.9  per  cent 


30  relapsed 

25.8  per  cent 
13  tuberculous 

81.3  per  cent 
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By  reference  to  the  table  we  see  that  for  each  group  "Indpient."  "Moder- 
ately Advanced"  and  "Far  Advanced,"  the  percentage  of  "Well"  is 
higher  and  the  percentage  of  "Dead"  is  lower  for  those  patients  whose 
physical  signs  have  diminished;  or,  by  looking  at  the  summary  at  the 
bottom  of  the  table,  we  note  that  of  all  patients  sho\ving  a  clearing  up 
of  their  signs  69.8  per  cent  are  well,  while  only  15.8  per  cent  have  died 
as  compared  with  52.9  per  cent  of  "Well"  and  31  per  cent  of  "Dead" 
among  those  whose  signs  have  increased.  It  will  thus  be  seen  that  a 
patient  in  whom  the  physical  signs  improve  has  proportionately  a 
seven  to  five  better  chance  of  remaining  well  and  double  the  chance  of 
not  dying  within  five  to  eleven  years  after  discharge,  when  compared 
with  a  patient  in  whom  the  signs  increased. 

It  wU  also  be  noted  that  among  the  former  patients  the  chances  of 
haxing  a  relapse  or  of  having  tuberculosis  as  the  ultimate  cause  of  death 
after  lea\nng  the  sanatorium  are  respectively  25.1  per  cent  and  77.7 
per  cent  as  compared  with  34.5  per  cent  and  87.7  per  cent  in  the  case 
of  those  with  an  increase  of  signs. 

T,\BLE  2 
Summary  of  present  condition  (191S)  of  511  arrested  cases 


NClfBEK  OF  CASES 

PER  CENT 

Increase 

Decrease 

Stationary 

Total 

Increase 

Decrease 

Sutionary 

Total 

Well 

154 
31 
55 

2 

145 
18 

38 
3 

50 

10 

4 

1 

349 

59 

97 

6 

63.6 

12.8 

22.7 

0.8 

71.1 
8.8 

18.6 
1.5 

76.9 

15.4 

6.2 

1.5 

68.3 

Living 

Dead 

11.5 
19.0 

Unknown 

1.2 

Total 

242 

204 

65 

511 

100.0 

100.0 

100.0 

100.0 

Our  third  and  last  point  to  be  considered  is  whether  there  is  any  way 
of  comparing  the  value  of  symptoms  with  physical  signs  as  regards 
prognosis.  In  order,  therefore,  to  get  some  idea  of  the  role  played  by 
a  change  in  physical  signs  would  it  not  be  fair  to  take  our  cases  which 
were  discharged  as  "Quiescent"  or  "Arrested,"  di\-ide  them  into  three 
groups,  depending  on  whether  their  signs  have  progressed,  retrogressed 
or  remained  unchanged,  and  then  compare  the  present  condition  of 
each  one  of  these  groups?  This  will  be  seen  in  table  2.  Of  our  total 
of  979  cases,  511  were  discharged  as  "Arrested."  Of  these  arrested 
cases,  68.3  per  cent  were  well  in  1918,  while  19  per  cent  had  died  and 
11.5  per  cent  were  living.     Of  those  with  increased  signs  63.6  per  cent 
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are  well,  22.7  per  cent  are  dead  and  12.8  per  cent  are  living.  Of  those 
with  decreased  signs,  the  figures  are  71.1  per  cent,  18.6  per  cent,  and 
8.8  per  cent,  while  for  the  stationary  cases  we  get  76.9  per  cent,  6.2  per 
cert,  and  15.4  per  cent.  It  will  be  noted  that  the  highest  percentage 
of  "Well"  and  the  lowest  death  rates  are  in  the  stationary  group.  This 
undoubtedly  is  explained  by  the  fact  that  49  per  cent  of  patients  in 
this  group  were  without  rkles,  and  hence,  as  is  to  be  expected,  did  very 
well. 

Table  3  is  presented  in  order  to  show  how  a  progression  or  a  diminution 
of  physical  signs  compares  with  the  grand  total  of  all  our  cases  regardless 
of  their  condition  on  admission  or  discharge.     The  same  general  trend 

TABLE  3 
Summary  of  present  condition  {1918)  of  total  979  consecutive  cases;  discharged  from  Tritdeau 

Sanatorium  from  1907  to  1913 


NDMBEE  or  CASES 

PSK  CENT 

Increase 

Decrease 

Stationary 

Total 

Increase 

Decrease 

StAtioDary 

Total 

WeU 

223 

62 

131 

6 

278 

51 

63 

6 

124 

17 

16 

2 

625 

130 

210 

14 

52.8 

14.7 

31.1 

1.4 

69.9 

12.8 

15.8 

1.5 

77.9 

10.7 

10.1 

1.3 

63.8 

Living 

Dead 

13.3 
21.5 

Unknown 

1.4 

Total 

422 

398 

159 

979 

100.0 

100.0 

100.0 

100.0 

will  be  noted  as  in  table  2,  which  we  have  just  been  considering,  that  is, 
of  those  with  increased  signs  52.8  per  cent  are  well,  31.1  per  cent  are 
dead  and  14.7  per  cent  are  living.  Of  those  with  decreased  signs  the 
figures  are  69.9  per  cent,  15.8  per  cent  and  12.8  per  cent,  while  for  the 
stationary  cases  we  get  77.9  per  cent,  10.1  per  cent,  and  10.7  per  cent. 

Before  closing  I  wish  to  express  my  appreciation  to  Dr.  Brown  for 
instituting  a  system  of  records  with  a  follow-up  system  which  has 
worked  so  satisfactorily  that  only  14  or  1.4  per  cent  of  the  979  cases 
treated  in  this  paper  are  untraced. 

I  also  wish  to  express  my  thanks  to  Mr.  George  Milan,  our  statistician, 
for  his  many  helpful  suggestions. 
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CONCLUSIONS 

1.  In  spite  of  ihc  fact  that  practically  70  per  cent  of  the  patients  in 
our  series  were  discharged  as  "Apparently  Arrested"  or  "Quiescent," 
44  per  cent  showed  an  increase  in  their  physical  signs  during  their  stay 
in  the  institution,  41  per  cent  showed  a  decrease,  while  16  per  cent 
remained  stationary. 

2.  Among  the  patients  in  our  series  in  whom  the  physical  signs  di- 
minished one-third  more  were  well,  one-half  less  were  dead,  one-ninth 
less  of  the  deaths  in  which  the  causes  were  known  were  caused  by  tuber- 
culosis, and  there  were  about  one-fourth  fewer  relapses  at  the  end  of 
from  five  to  eleven  years  than  in  the  cases  of  those  patients  in  whom 
signs  increased. 

3.  In  regard  to  the  arrested  cases  68.3  per  cent  are  well,  19  per  cent 
are  dead  and  1 1 .5  per  cent  are  living  after  a  period  of  from  five  to  eleven 
years  after  discharge,  regardless  of  the  change  of  physical  signs.  Of  those 
with  increased  physical  signs  63.6  per  cent  are  well,  22.7  per  cent  are 
dead  and  12.8  per  cent  are  li\-ing.  Of  those  with  decreased  physical 
signs  71.1  per  cent  are  well,  18. 6. per  cent  are  dead  and  8.8  per  cent  are 
living,  while  those  with  stationary  physical  signs  show  76.9  per  cent 
well,  6.2  per  cent  dead  and  15.4  per  cent  living. 

In  dealing  with  all  cases  in  our  series,  regardless  of  admission  or  dis- 
charge condition,  and  also  of  physical  signs,  63.8  per  cent  are  well,  21.5 
per  cent  are  dead  and  13.3  per  cent  are  living  after  a  period  of  from  five 
to  eleven  years  after  discharge.  In  all  our  cases,  however,  showing 
increased  signs,  52.8  per  cent  are  well,  31.1  per  cent  are  dead,  and  14.7 
per  cent  are  living.  Of  those  with  decreased  signs,  69.9  per  cent  are 
well,  15.8  per  cent  are  dead,  and  12.8  per  cent  are  living,  while,  for  the 
stationary  cases,  77.9  per  cent  are  well,  10.1  per  cent  are  dead  and  10.7 
per  cent  are  living. 

4.  Whether  for  arrested  or  for  all  cases,  patients  with  stationary 
physical  signs  (absence  of,  or  no  change  in,  rales)  do  best,  while  those 
with  decrease  of  riles  do  better  than  those  with  an  increase. 

5.  Physical  signs  and  the  symptoms  cannot  be  compared  separately 
but  should  be  considered  together  in  making  a  prognosis. 


AN  INVESTIGATION  OF  THE  ACID  FASTNESS 
OF  TUBERCLE  BACILLI  II 

B.  SUYENAGA 

From  the  Otho  S.  A.  Sprague  Memorial  Instilute  and  Pathological  Laboratory  of 
the  University  of  Chicago 

In  a  pre\ious  report  on  this  subject,  I  showed  that  rapid  transfer  of 
the  border  or  younger  portion  of  colonies  of  Kl,  a  saprophytic  nonviru- 
lent  strain  of  tubercle  bacilli,  did  not  materially  affect  its  acid  fastness. 
In  other  words,  I  was  unable  to  prove  by  this  method  that  younger 
cultures  are  much  less  acid  proof  than  older  ones.  I  also  changed  the 
metabolic  conditions  of  the  culture  by  using  different  reactions,  which 
had  no  marked  effect  on  the  acid  fastness,  and  by  non-nutrient  media 
and  the  amoeba  media  used  by  Wherry,  both  of  which  greatly  reduced 
the  acid  fastness  without  absolutely  destroying  it.  The  question 
that  especially  needs  answer  is  whether,  in  any  such  culture  as  Kl,  in 
which  we  find  many  acid-fast,  but  also  many  non-acid-fast  bacilH,  we 
have  a  culture  consisting  of  two  distinctly  different  strains  or  whether 
the  bacilH  merely  differ  from  each  other  as  a  result  of  age,  metabolic 
conditions  or  degenerative  changes.  If  we  have  two  distinct  strains, 
one  may  be  a  mutation  strain  or  the  two  may  be  foreign  to  each  other 
and  live  together  s}^Tnbiotically. 

Two  possible  methods  suggested  themselves  which  might  separate 
the  non-acid-fast  from  the  acid-fast  strain,  if  the  two  existed  as  separate 
and  distinct  strains  in  the  saprophytic  culture  used  by  me.  Church- 
man had  suggested  that  gentian  violet  and  methylene  blue,  though  in 
different  degrees,  might  separate  from  each  other  Gram-positive  and 
Gram-negative  strains  which  were  growing  together.  He  showed  that 
the  Gram-positive  strains  were  completely  inhibited  by  the  dyes.  It  was 
my  hope  that  the  same  dyes  might  separate  the  acid-fast  from  the  non- 
acid-fast  strain  by  inhibiting  or  killing  one  of  them.  The  bactericidal 
power  of  these  dyes  was  tested  on  Kl  and  other  acid-fast  or  partly 
add-fast  organisms,  such  as  avian  and  frog  tubercle  bacilli  and  leprosy 
bacillus  and  on  a  number  of  non-acid-fast  rapidly  growing  organisms 
(B.  prodigiosus,  B.  subtiUs,  B.  coli  and  Staphylococcus  aureus).     The 
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amount  (if  the  dye  necessary  to  make  the  desired  dilution  was  added  to 
a  broth  culture  which  was  then  incubated  for  two  hours  and  kept  at 
room  temperature  from  three  to  four  hours.  A  definite  amount  was 
then  transferred  to  plain  agar  slants.  Neither  gentian  violet  nor 
methylene  blue  had  any  bactericidal  action  except  on  Staphylococcus 
aureus.  This  was  killed  by  1  to  10,000  gentian  violet  and  mostly  by 
1  to  5000  of  methylene  blue.  In  another  experiment,  B.  subtilis  was 
killed  by  gentian  violet  in  a  dilution  of  1  to  1000,  and  B.  coli  and  B. 
prodigiosus  by  a  dilution  of  1  to  200.  In  the  case  of  the  acid-fast  organ- 
isms, which  after  exposure  to  the  dyes  were  inoculated  on  glycerol 
agar,  Kl  seemed  not  to  be  killed  by  any  dilution  used,  but  the  avian 
and  frog  tubercle  bacilli  were  killed  by  all  dilutions  used  of  both  dyes, 
the  highest  being  1  to  1000,  while  the  leprosy  bacillus  was  killed  by 
1  to  500  and  much  delayed  in  its  growth  by  1  to  1000.  A  concentration 
of  1  to  100,000  of  cither  gentian  violet  or  methylene  blue,  using  the 
Churchman  divided  plate  method,  seemed  to  have  no  inhibitory  elTect 
on  the  growth  of  any  of  the  organisms  on  plain  agar  except  B.  subtilis 
and  Staphylococcus  aureus,  while  1  to  1000  gentian  violet  completely 
inhibited  the  growth  of  Kl,  timothy  bacillus,  grass  bacillus,  mist  bacil- 
lus, smegma  bacillus  and  Bacillus  subtilis  and  Staphylococcus  aureus. 
Methylene  blue,  1  to  1000,  completely  inhibited  the  growth  of  timothy 
bacUlus  and  Bacillus  subtilis  and  delayed  the  growth  of  Kl.  On  glyc- 
erol agar,  the  results  are  somewhat  different.  Kl  shows  no  inhibition 
even  at  1  to  1000  of  either  dye,  while  a%-ian  and  frog  bacilli  are  inhibited 
completely  by  1  to  100,000  of  gentian  violet  and  by  1  to  1000  methylene 
blue.  Leprosy  bacillus  is  completely  inhibited  by  1  to  10,000  gentian 
violet  and  by  1  to  1000  methylene  blue. 

It  was  found  on  the  di\-ided  plates  that  frog  bacilli  and  avian  bacilli, 
which  are  least  acid-fast,  were  most  susceptible  to  the  action  of  the 
dyes,  that  they  grew  only  on  the  undyed  portion  and  that  their  growth 
ne\-er  extended  near  the  line  separating  the  dyed  and  the  undyed  por- 
tions, while  Kl,  leprosy  and  smegma  bacilli  grew  entirely  across  the 
plate,  if  the  concentration  of  the  dye  did  not  exceed  1  to  100,000.  In 
order  to  determine  whether  the  bactericidal  and  inhibitor}'  action  of 
these  dyes  would  prove  a  feasible  method  for  separating  acid-fast  from 
non-acid-fast  organisms,  cultures  of  Kl  after  exposure  to  gentian  violet 
and  methylene  blue  were  stained  by  the  Ziehl-Xielsen  method  and  it 
was  found  that  acid-fast  and  non-acid-fast  organisms  were  still  mixed. 
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The  second  method  which  suggested  itself  for  separating  these  two 
types  of  bacteria,  which  should  succeed  if  they  represent  two  separate 
and  distinct  strains,  is  the  method  used  by  PetrofI  for  isolating  tubercle 
bacilli  from  other  organisms  which  may  occur  in  the  sputum.  Kl 
culture  was  exposed  for  from  ten  minutes  to  five  hours  to  sodium  hydrox- 
ide, then  neutralized  and  inoculated  on  Petroff's  egg  media  and  on  glyc- 
erol agar.  Sodium  hydroxide,  1 .5  per  cent,  killed  all  organisms  even  in 
ten  minutes,  so  that  no  growth  occurred.  Sodium  hydroxide,  0.5  per 
cent,  did  not  kill  all  in  one  hour  but  did  in  two  hours.  A  virulent  cul- 
ture was  also  exposed  to  0.5  per  cent  sodiimi  hydroxide.  No  growth 
occurred  on  the  glycerol  agar  slants  even  after  ten  minutes'  exposure, 
but  there  was  growth  on  all  the  Petroff  media  containing  1  to  10,000 
gentian  \'iolet,  even  after  five  hours.  The  mixture  of  acid-fast  and  non- 
acid-fast  bacilli  in  the  tubes,  in  which  growth  occurred  after  the  expo- 
sure to  sodium  hj'droxide,  shows  that  these  two  types  of  bacilli  could  not 
be  separated  by  this  method  and  suggests  therefore  that  they  are  not 
distinct  strains. 

If  this  is  true,  they  must  probably  be  phases  in  the  growth  of  the 
tubercle  bacillus.  EhrUch,  Marmorek,  Klein  and  others  regarded  the 
non-acid  fonms  as  merely  the  youngest  phase  in  th.e  development  of  the 
tubercle  bacillus.  Many  have  thought  that  the  fatty  sheath,  which  is 
supposed  to  contribute  to  the  acid  fastness  of  the  bacillus,  develops 
later.  By  increasing  the  rapidity  of  the  growth  and  thus  developing  a 
strain  which  should  consist  only  of  young  bacilli  I  endeavored  without 
success  in  my  earlier  work  to  show  that  the  age  of  the  culture  had  much 
to  do  with  its  staining  qualities.  Metabolic  conditions  seem,  from  my 
form.er  report,  to  affect  markedly  the  acid  fastness  of  these  organisms, 
since  media  of  low  nutritive  value  greatly  diminished  their  acid  fastness. 
Degenerative  conditions  due  to  the  age  of  the  culture  and  the  conse- 
quently lowered  nutritive  value  of  the  media  may  be  a  possible  factor 
in  increasing  the  number  of  non-acid  fast  bacilh.  But  that  question 
has  not  as  yet  been  investigated. 

CONCLUSIONS 

1.  Since  it  has  not  proved  possible,  by  the  methods  used,  to  separate 
an  acid-fast  strain  from  a  non-acid-fast,  it  is  probable  that  we  have 
here  no  distinct  strains,  either  mutation  or  symbiotic. 
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2.  Since  the  nKir^inal  growth  of  Kl  seems  to  contain  more  non-acid- 
fast  organisms  than  the  central  portion  and  since  some  non-acid-fast 
organisms  occur  even  in  virulent  cultures,  it  seems  probable  that  the 
younger  bacilli  may  for  a  short  time  be  non-acid-fast.  The  question 
whether  the  non-acid-fast  forms  may  be  degeneration  forms  has  not 
been  investigated. 

3.  Gentian  violet  has  a  stronger  bactericidal  and  inhibitory  power 
than  methylene  blue  over  saprophytic  acid-fast  an<i  some  Gram-positive 
and  Gram-negative  organisms. 

4.  There  is  considerable  diflerence  between  the  bactericidal  and  the 
inhibitory  power  of  these  antiseptic  dyes. 

5.  Of  the  acid-fast  bacilli,  the  less  acid-fast  seem  more  susceptible  to 
the  action  of  gentian  violet  and  methylene  blue. 


ARTIFICIAL  HELIOTHERAPY  IN  PULMONARY 
TUBERCULOSIS 

SELIG  SIMON 
Jewish  Home  for  Chronic  Invalids,  St.  Louis,  Missouri 

In  the  winter  of  1917  we  began  the  use  of  artificial  heliotherapy  on 
every  patient  in  the  tuberculosis  pavilion  of  the  Jewish  Home  for  Chronic 
Invahds  irrespective  of  the  condition  in  the  lungs. 

Since  many  of  our  patients  were  bedridden  and  we  had  only  one  lamp 
we  were  compelled  to  use  a  technique  where  we  could  expose  a  maximum 
number  of  patients  in  a  given  period.  In  all  we  have  rayed  some  fifty 
or  more  patients  and  a  resume  of  our  findings  is  the  subject  of  this  report. 

At  first  we  gave  each  patient  preHminary  preparation  consisting  of 
exposure  of  the  feet  for  five  minutes,  followed  forty-eight  hours  later 
by  a  ten  minute  exposure  of  the  feet  and  one  of  five  minutes  of  the  legs 
and  continuing  upward  until  reaching  the  chest,  each  new  segment  re- 
ceiving five  minute  exposures  while  those  below  received  ten,  fifteen, 
twenty,  twenty-five  and  thirty  minute  exposures,  respectively,  depending 
on  their  distance  from  the  segment  last  rayed. 

Later  we  discontinued  this  preliminary  preparation  and  began  at  once 
with  a  five  minute  exposure  of  the  front  of  the  chest,  repeating  this 
every  Tuesday,  Thursday  and  Saturday  until  twelve  five  minute  expo- 
sures had  been  given,  after  which  we  exposed  the  back  of  the  chest  in 
the  same  way  and  for  the  same  length  of  time,  at  the  same  time  increas- 
ing the  anterior  exposures  to  ten  minutes.  This  five  minute  increase 
after  12  exposures  was  continued  until  fifteen  minutes  was  reached  and 
twelve  exposures  given  for  that  length  of  time.  This  constituted  a 
course  of  treatment,  of  36  rayings  each  to  the  front  and  back  of  the  chest, 
12  of  each  for  five,  ten,  and  fifteen  minute  periods . 

A  goodly  number  of  the  bedridden  patients  refused  to  complete  the 
course,  largely  on  account  of  the  effort  and  strain  of  being  lifted  from  bed 
to  rechner  and  from  recliner  to  bed  and  the  discomfort  of  dressing  and 
undressing.  Several  showed  blood  streaked  sputum  or  small  quantities 
of  free  blood  which  might  well  have  been  due  to  the  physical  exertion 
and  not  to  the  rays  themselves.     One  patient  who  showed  good  tanning 
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suddenly  developed  several  large  blebs  and  later  |)ulmonary  hemor- 
rhages, which  was  the  first  blood-spitting  she  had  ever  had. 

Skin  reactions.  The  first  sign  of  the  ray,  occurring  within  twenty-four 
to  forty-eight  hours,  is  an  erythema  which  usually  causes  no  discomfort 
but  in  certain  patients  manifests  itself  as  a  mild  irritation  of  an  itching, 
burning  character,  which  gradually  disappears  and  in  most  cases  causes 
no  further  complaint.  As  the  raying  continues,  the  intensity  of  the  red- 
dening increases  and  the  latter  takes  on  a  deeper  hue.  This  is  especially 
frequent  in  individuals  with  light  complexion  and  remains  unaltered 
throughout  and  long  after  a  full  course  of  treatment,  while  in  the  ma- 
jority of  the  brunette  type  of  patients  the  red  gives  way  to  a  light  tan. 
E.xcept  in  a  few  blondes  where  localized  patches  (freckles)  of  tanning 
occurred,  changes  in  the  color  of  the  skin  were  uniform  over  the  whole 
surface  treated.  The  eyes  were  protected  by  means  of  blue-colored 
goggles  and  we  soon  were  compelled  to  cover  the  head  to  a\oid  the  .pe- 
culiar dry  feeling  of  the  head  and  hair  so  frequently  complained  of. 
It  may  be  interesting  to  state  that  the  unprotected  eyes  soon  (within  a 
few  hours)  show  conjunctival  reddening,  that  photophobia  becomes 
marked,  and  that  any  attempt  at  closing  the  lids  gives  rise  to  a  peculiar 
sensation  as  though  someone  were  rubbing  the  eye  ball  with  line  sand- 
paper, and  sleeping  is  impossible.  This  annoying  condition  soon  subsides 
and  after  forty-eight  hours  no  trace  of  its  presence  remains.  The  forehead 
after  numerous  exposures  changes  from  red  to  tan  and  flaky  exfoliation 
is  constant.  Flaking  of  the  superficial  skin  of  the  chest  occurred  fre- 
quentlj-  in  our  series  without,  however,  any  definite  regularity  either  as 
to  number  of  treatments  or  complexion,  yet  more  frequently  in  the 
blonde  type.  The  only  serious  skin  condition  we  met  with  was  the 
case  of  the  patient  above  referred  to,  who  developed  several  large  blebs 
over  the  front  of  the  chest,  on  account  of  which  we  had  to  discontinue 
the  treatment. 

Temperature  reactions.  We  do  not  feel  warranted  in  expressing  any 
definite  opinion  except  to  state  that  the  rays  of  themselves  cause  little  if 
any  temperature  changes. 

Pulse  reaction.  We  also  were  unable  to  find  any  changes  in  the  pulse 
rate  as  being  directly  caused  by  the  light. 

Sputum  and  cough.  Except  in  rare  instances  these  showed  no  varia- 
tion from  what  we  considered  usual  for  the  particular  patient  before 
beginning  treatment. 
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General  reaction.  Aside  from  the  benefit  accruing  from  the  thought 
that  a  new  treatment  was  being  used  we  could  see  no  changes  in  the  con- 
stitutional reaction  of  the  patients. 

Reaction  in  the  lungs.  We  feel  that  the  degree  of  activity  is  the  only 
logical  method  whereby  we  can  determine  the  immediate  effect  of  light 
treatment  so  that  if,  as  a  result  of  a  course  of  rajings,  a  patient  whose 
process  was  active  but  stationary  before  treatment,  showed  spreading 
activity,  that  process  was  probably  aggravated  by  such  treatment.  On 
the  other  hand  a  patient  whose  process  showed  progressive  activity, 
which  improved  after  treatment,  was  very  likely  benefited  by  the  rays. 
If  a  process  showed  no  changes  subsequent  to  treatment  the  focus  was 
unaffected  by  the  rays. 

Now  many  strange  happenings  occur  with  light.  For  example,  a  pa- 
tient who  had  resided  in  the  sanatorium  for  six  months  and  showed  a 
widespread  process  over  both  lungs,  fibrotic  in  tendency  but  inactive, 
was  given  one  five  minute  exposure  early  in  March  of  this  year  and  forty- 
eight  hours  later  for  the  first  time  since  admission  showed  blood-streaked 
sputum.  Again,  a  boy  sixteen  years  old  with  an  active  focus  in  the  left 
upper  lobe  but  with  negative  sputum,  was  given  treatment  which  totaled 
thirty-six  hours;  and  physical  examination,  the  screen  and  X-ray  plate, 
as  well  as  constitutional  signs,  failed  to  show  the  shghtest  changes  either 
in  the  patient  or  his  lung  process.  Assuming  that  the  blood-streaked 
sputum  in  the  first  case  was  not  coincidental  but  was  indeed  due  to  the 
treatment,  we  find  it  difficult  to  understand  how,  according  to  the  theory 
of  Petersen,  a  change  in  the  ferment-antiferment  balance  could  bring 
about  so  violent  a  reaction  while  in  the  second  case  no  reaction  took 
place.  It  may  of  course  be  presumed  that  in  the  first  case  the  tubercu- 
lous foci  were  numerous  and  but  weakly  invested  and  only  a  minimum  of 
change  in  the  ferment-antiferment  balance  was  needed  to  bring  about  a 
definite  though  undiscovered  change  in  the  lungs,  while  in  the  second 
case  the  focus  was  so  well  invested  that  no  amount  of  rays  was  sufficient 
to  upset  this  balance.  And  if  we  subscribe  to  Petersen's  conception, 
then  fight  like  tuberculin,  or  iodides,  brings  about  the  same  changes  in  the 
tuberculous  focus;  and  from  it  we  postulate  that  destructive  and  degen- 
erative, not  constructive  and  reparative  processes,  ensue,  since  we  have 
never  seen  active  tuberculosis  of  the  lungs  improve  either  under  tuber- 
culin, iodine  or  iodide  therapy.  But  while  light  rays,  physical  in  their 
nature,  may  bring  about  changes  in  the  body  through  a  mechanism  simi- 
lar to  that  of  drugs  or  bacterial  products,  certain  phenomena  peculiar 
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to  themselves  dilTerentiate  the  efTect  of  such  niys  ;m(l  j)lace  this  form  of 
thera|)y  in  a  class  by  itself.  It  is  to  this  particular  phase  of  the  subject 
that  attention  should  be  directed.  Artificial  heliotherapy  in  lung  tuber- 
culosis is  not  curative  nor  can  one  say  it  is  reparative;  but  we  believe  it 
docs  that  which  nothing  heretofore  has  done  so  well,  namely,  it  convinces 
us  that  patients  whom  we  have  been  led  to  believe  have  reached  a  stage 
of  quiescence  are  safe  for  return  home  and  for  work ;  for  we  have  yet  to 
have  a  patient  discharged  as  recovered,  who  has  been  subjected  to  the 
lamp  treatment,  return  to  us,  and  as  far  as  we  know  to  any  other 
institution. 

Another  distinct  value  of  the  lamp  is  its  aid  in  proving  the  absence  of 
"suspected  tuberculosis,"  of  "doubtful  tuberculosis,"  of  "incipient  tu- 
berculosis" tliat  does  not  exist.  On  the  other  hand  our  experience  forces 
us  to  believe  that  in  definitely  proved  tuberculosis,  actixity  is  in  many 
cases  aggravated  and  inactive  lesions  reactivated. 

We  do  not  wish  to  be  understood  as  condemning  the  treatment  since 
our  experience  with  it  is  comparatively  small  and  our  knowledge  of  its 
action  immature;  but  our  observations  from  a  purely  clinical  standpoint 
on  some  50  to  60  patients  lead  us  to  believe  that  it  holds  out  little  hope 
as  a  curative  agent  in  lung  tuberculosis. 


INFLUENZA  AS  A  FACTOR  IN  THE  ACTIVATION  OF 
LATENT  TUBERCULOSIS^ 

LOUIS  C.  BOISLINIERE 

Sahit  Louis,  Missouri 

During  the  pandemic  of  1889  and  1890  the  late  Dr.  Wilham  C.  Glas- 
gow (1),  of  St.  Louis,  with  whom  I  was  associated,  called  attention  to  the 
frequency  with  which  active  tuberculosis  followed  influenza,  and  con- 
eluded  that  lungs  which  did  not  clear  up  within  eight  or  ten  weeks  after 
the  attack  of  grippe  were  in  many  cases  actively  tuberculous.  Influ- 
enced, therefore,  by  our  experience  in  this  former  epidemic,  we  were 
desirous  of  observing  whether  the  same  phenomenon  would  recur,  and, 
if  so,  to  what  extent  in  the  more  recent  pandemics. 

Early  in  December,  1918,  while  the  disease  was  still  raging  in  our 
city,  we  encountered  active  tuberculosis  in  a  number  of  people,  who 
had  been  seized  with  influenza  only  a  few  weeks  previously,  a  large 
percentage  of  whom  stoutly  asserted  that  they  had  always  maintained 
their  usual  standard  of  health  up  to  the  time  of  their  grippal  attack. 

In  this  investigation  of  the  subject,  it  is  my  intention  to  consider 
solely  those  phases  of  the  influenzal  infection  and  consequent  tubercu- 
lous disease  occurring  among  those  who,  previous  to  their  influenzal 
attack,  had  never  manifested  any  signs  or  symptoms  of  active  tubercu- 
losis, but,  on  the  contrary,  had  always  maintained,  in  so  far  as  coifld  be 
accurately  ascertained,  their  normal  standard  of  health  and  pulmonary 
integrity. 

By  latent  tuberculosis,  therefore,  is  meant  that  period  of  infection 
from  the  time  of  its  implantation  and  circumscription  to  the  time  of 
the  supervention  of  active  tuberculous  disease.  Cases  of  known  tuber- 
culosis, that  have  been  excited  to  renewed  activity,  or  in  whom  the 
already  existing  activity  has  been  aggravated,  are  not  considered. 

Is  influenza  a  frequent  and  potent  factor  in  the  causation  of  active 
tuberculous  disease  in  those  pre\iously  free  from  it?  As  this  is  pri- 
marily a  question  of  fact,  a  few  observations,  statistics  and  opinions  are 

'Read  before  the  Clinical  Section  of  the  Sixteenth  Annual  Meeting  of   the   National 
Tuberculosis  Association,  Saint  Louis,  Missouri,  April  23,  1920. 
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submitted  with  the  hope  of  establishing  the  thesis  and  eliciting  from 
others  their  experience  in  this  regard. 

Four  hundred  and  nine  cases  of  proved  active  tuberculosis  in  all 
stages  were  admitted  to  Mount  St.  Rose  Sanatorium  from  January  1, 
1919,  to  March  25,  1920,  a  period  of  fifteen  months.  Of  this  number 
97  or  24  per  cent  gave  a  hbtory  of  influenza  during  the  pandemic  of 
1918  and  1919  or  the  epidemic  of  1919  and  1920.  Of  these  97  who  had 
had  influenza,  62  or  appro.\imately  62  per  cent  gave  a  history  of  previ- 
ous health  prior  to  their  influenzal  attack,  and  attributed  the  tubercu- 
losis thereto.  Thus  in  15  per  cent  of  all  cases  admitted  during  that 
period  active  tuberculosis  was  the  direct  result  of  an  influenzal  attack. 

In  private  and  consulting  work,  22  per  cent  of  those  giving  a  history 
of  influenza  were  actively  tuberciflous.  All  doubtful  cases  are  excluded; 
all  had  positive  sputum  in  both  series.  In  ten  of  the  cases  in  private 
practice  the  pulmonary-  status  was  personally  and  accurately  known 
and  recorded  by  pre\-ious  physical  examinations  as  being  free  from 
pulmonary  disease  prior  to  their  influenza.  The  apparent  discrepancy 
in  these  statistics  is  readily  accounted  for  by  the  fact  that  those,  who 
are  admitted  to  Mount  St.  Rose,  are  already  advanced  or  at  least  frankly 
tuberculous,  whereas  many  of  those,  seen  in  private  work,  exhibited 
simple  post-grippal,  nontuberculous  symptoms.  Of  great  and  cogent 
value  is  the  experience  of  Captain  Robert  S.  Berghoff  (2),  who  accu- 
rately knew  the  pulmonary-  conditions  before  and  after  the  influenzal 
attack.  "Of  thirteen  cases  of  healed  and  quiescent  tuberculosis,  present- 
ing at  no  time  evidence  of  moisture  or  positive  sputum,  six  cases  or 
approximately  50  per  cent  showed  a  reactivation  and  positive  sputum 
after  an  attack  of  influenza." 

W.  D.  Tewksbury  (3)  states  that  in  four  months,  from  December, 
1918,  to  March,  1919,  104  patients  were  admitted  to  the  tuberculosis 
hospital  at  Washington.  In  27  there  was  a  history  of  apparent  health 
previous  to  the  influenza.  Therefore  over  25  per  cent  of  the  cases 
admitted  were  the  direct  sequelae  of  influenza.  In  the  Health  Depart- 
ment Clinic  and  in  private  practice  102  were  examined,  of  whom  37 
were  tuberculous.  "On  account  of  the  historj-  of  perfect  health  before 
the  influenza,  the  conclusion  is  irresistible  that  this  entire  series  of  64 
cases  of  puknonarv'  tuberculosis  was  due  to  a  lighting  up  by  the  influ- 
enza of  old  healed  tuberculous  foci  in  the  lung  or  hilum.  .  .  .  They 
were  in  perfect  health  when  struck  down  by  influenza." 
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In  a  personal  communication,  Dr.  Edward  R.  Baldwin  says,  "Judg- 
ing from  my  histories,  however,  there  were  in  200  cases  from  September 
1,  1918,  to  January  1,  1920,  52  cases  who  attributed  the  beginning  of 
their  tuberculosis,  or  aggravation  of  it,  to  the  influenza." 

In  a  similar  communication  Dr.  S.  A.  Newman,  Medical  Director  of 
Missouri  State  Sanatorium,  writes,  "Without  going  fully  into  the  rec- 
ords, I  could  state  that  40  per  cent  of  our  applicants  date  their  tubercu- 
losis from  an  attack  of  influenza  in  1918  or  1919.  Many  of  them  gave 
no  history  of  tuberculosis  prior  to  the  influenzal  attack,  but  in  the 
history  obtained  some  of  them  indicated  that  they  had  the  disease  in  a 
quiescent  or  arrested  condition,  and  that  tlie  disease  was  reactivated  by 
an  attack  of  influenza." 

Doctor  Martin  F.  Sloan,  Medical  Director,  Eudowood  Sanatorium, 
Towson,  Marj'land,  in  a  personal  letter,  states,  "Our  census  report  from 
October  1,  1918,  to  August  30,  1919,  shows  that  151  patients  were 
admitted;  44  or  20  per  cent  had  had  influenza;  7  of  the  44  were  known 
to  have  had  tuberculosis  prior  to  having  had  the  influenza;  11  had  had 
symptoms  at  one  time  or  another,  though  no  diagnosis  had  been  made; 
26  or  19  per  cent  had  had  no  evidence  whatever  of  clinical  tubercu- 
losis prior  to  the  influenza.  I  have  not  analyzed  our  figures  since  then, 
but  beUeve  that  they  will  parallel  pretty  closely  the  figures  given. 
I  am  quite  sure  that  the  recent  pandemic  of  influenza  has  had  a  decided 
influence  on  latent  tuberculosis  and,  unfortunately,  the  gravity  of  the 
situation  is  not  appreciated  by  the  average  physician." 

Of  course,  a  definite  percentage  of  the  cases  of  latent  tuberculosis, 
activated  by  the  recent  epidemics  of  influenza,  caimot  be  given  with 
precision,  simply  because  the  incident  is  not  as  yet  closed,  as  we  are 
still  encountering  cases  of  active  tuberculosis  of  indubitable  influenzal 
origin,  dating  back  to  the  pandemic  of  1918,  as  well  as  to  that  of  1919- 
1920.  Unfortunately  many  of  these  cases  have  suffered  irreparable 
damage  before  the  condition  was  recognized.  Lulled  into  a  feeling 
of  false  security,  many  of  them  have  been  considered  as  "the  remains 
of  influenza,"  "post-influenzal  lungs,"  that  would  clear  up  in  time, 
until  the  tuberculosis  is  so  apparent  that  he  who  runs  may  read.  We 
are  not  ready  to  abandon  our  established  standards  of  physical  diag- 
nosis of  active  tuberculosis,  because  in  our  application  of  them  to  certain 
post-grippal  lung  conditions  we  meet  with  some  confusion,  and  may  be 
led  into  occasional  error  in  diagnosis.  If  our  regular  standards  of 
diagnosis  obtain  in  any  given  case,  they  should  be  considered  as  con- 
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elusive  unless  vitiated  by  overwhelming  counter-evidence.  Cautious 
application,  not  renunciation,  of  our  proved  methods  of  diagnosis, 
coupled  with  watchful  waiting,  should  be  our  course.  The  question  of 
active  tuberculosis  consequent  upon  influenza  is  a  question  of  clinical 
fact,  and  can  only  be  settled  delmiteiy  by  data  obtained  from  clinicians 
engaged  in  tuberculosis  work.  Health  surveys  and  mortality  statistics 
may  well  give  the  incidence  of  influenza  and  tuberculosis,  but  the  nexus 
can  only  be  passed  upon  by  those  competent  to  establish  it.  A  con- 
servative estimate  based  upon  the  experiences  cited  above  and  gleaned 
from  the  literature  at  home  and  abroad,  and  from  conversation  with 
many  of  the  leading  men  of  the  country  engaged  in  tuberculosis  work, 
leads  us  to  conclude  that  from  15  to  20  per  cent  of  the  new  cases  of 
active  tuberculosis,  presenting  themselves  since  the  onset  of  the  influ- 
enza epidemic  of  1918  to  the  present  time,  were  caused  by  the  influenza, 
and  tliat  the  incidence  of  active  tuberculosis  has  increased  to  the  same 
extent  during  that  period  and  on  that  account. 

The  profession  should  be  keenly  aroused  to  this  prevailing  condition; 
for  truly  "  the  gravity  of  the  situation  is  not  appreciated  by  the  average 
physician." 

The  incidence  of  active  tuberculosis  consequent  upon  influenza  may 
vary  in  certain  groups  of  cases.  It  may  be  that  this  incidence  will  be 
found  to  be  less  in  those  who  possess  great  racial  resistance  or  have 
acquired  a  higher  degree  of  immunity  by  virtue  of  repeated  mild  activi- 
ties than  in  those  who,  in  so  far  as  can  be  ascertaiined,  have  never  experi- 
enced any  activity  at  all. 

We  fully  agree  with  the  opinion  that  some  of  the  cases,  precipitated 
into  tuberculous  activity  by  the  influenza,  may  have  been  previously 
active;  that  in  some  the  activation  may  have  been  coincidental  and  not 
interrelated  with  the  attendant  grippe;  that  a  few,  through  mistaken 
diagnosis,  may  not  have  been  influenzal  at  all;  nevertheless  the  pre- 
ponderance of  evidence  indicates  that  most  of  these  cases,  having  always 
e.xperienced  their  usual  health  prior  to  the  influenza,  would,  in  all  prob- 
ability, have  entirely  escaped  active  tuberculosis,  had  it  not  been  for 
the  epidemic. 

\\'hether  we  classify  some  of  these  cases  of  preN-iously  unrecognized 
tuberculosis  as  "healed,"  because  of  demonstrable  fibrous  tissue,  is  a 
matter  of  conjecture,  opinion  and  terminology.  The  amount  of  fibrotic 
tissue  demonstrable,  however  much  it  may  be  an  index  of  tissue  reaction, 
cannot  be  taken  as  an  accurate  gauge  of  preceding  disease  nor  as  a 
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harbinger  of  increased  pulmonary  liability.  On  the  contrary,  the 
infection  remains  latent  because  it  has  been  circumscribed,  englobed  or 
enmeshed  with  avascular  tissue  forming  an  impasse  between  it,  the 
circulation  and  tissue  juices  of  the  lung,  which  is  safeguarded  in  direct 
proportion  to  the  effective  emplacement  of  this  tissue.  "The  patient 
is  as  resistant  as  the  shell  of  his  tubercle,"  says  Krause  (4).  The  efTec- 
tiveness  of  the  capsvile  depends  upon  the  optimiun,  not  the  maximum, 
development  of  fibrous  tissue,  says  Bushnell  (5).  The  continuance  of 
latency  depends  also  on  two  other  factors,  specific  resistance  evoked  by 
the  infection,  and  the  general  well-being  of  the  individual.  It  is  our 
purpose  to  endeavor  to  show  that  all  these  defenses  are  subjected  to 
\aolent  and  direct  assault  by  the  influenzal  affection.  An  appeal  has 
been  made  to  these  fundamental,  but  estabHshed  observations,  solely 
for  the  purpose  of  laying  down  for  our  thesis  incontestable  and  accepted 
premises  from  which  to  deduce  our  conclusions. 

Pulmonary  hyperaemia,  probably  more  intense  in  the  vicinity  of  this 
inferior  tissue,  is  the  method  of  attack  against  the  protective  wall. 
That  influenza,  even  when  vmcomplicated  by  the  pneiunonias,  is  fre- 
quently accompanied  by  intense  "congestion"  of  the  lungs,  is  a  clinical 
fact  and  was  completely  estabUshed  roentgenologically  by  Honeij  (6). 
The  large  number  of  cases  of  latent  tuberculosis  precipitated  into  activ- 
ity, cases  which  must  have  withstood  for  years  many  severe  conges- 
tions, suggests  the  conclusion  that  the  congestion  and  inflammatory 
exudations  of  influenza,  more  so  than  other  congestions  and  exudations, 
even  those  of  ordinary  basic  lobar  and  bronchopneumonias,  directly 
tend  to  overcome  the  protective  barriers.  Whether  it  be  that  this 
particular  congestive  hypertension  is  mechanically  more  intense  or 
carries  with  it  to  a  greater  degree  quasi-lytic  elements  or  in  some  way 
stimulates  the  incarcerated  bacilli  to  unusual  agressive  virulence,  we  do 
not  know;  but  the  conclusion,  based  on  chnical  observation,  that  influ- 
enzal pulmonary  congestion  and  exudation  are  more  frequently  followed 
by  active  tuberculosis  than  other  congestions  and  exudations,  is  both 
reasonable  and  justified. 

The  complete  disappearance  or  temporary  suppression  of  the  Pirquet 
reaction  in  influenza  indicates  that  the  reactive  mechanism  does  not 
function  as  it  did  before  the  attack,  and  this  functioning  is  usually 
interpreted  as  evidence  of  the  presence  of  an  actively  working  resistance, 
specific  immunity,  antibodies,  as  you  choose.  Pirquet  observed  in 
children  that  the  response  by  the  reacting  mechanism  to  the  cutaneous 
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application  of  tuberculin,  the  allergy,  previously  present,  disappeared 
or  was  greatly  diminished  during  an  attack  of  measles,  thus  giving  a 
reasonable  explanation  of  the  established  fact  that  active,  not  infre- 
quently generalized,  tuberculosis  more  often  follows  measles  than  the 
other  exanthemata.  On  account  of  the  temporary'  abeyance  of  allergy, 
measles,  in  chiklrcn  at  least,  can  be  called  an  anergic  disease.  Now  this 
condition  or  status  of  anergy,  or  disappearance  of  allergy,  has  been 
shown  to  be  present  during  an  influenzal  attack  in  adults  as  well,  in  the 
same  manner  and  in  the  same  or  even  to  a  greater  degree,  as  in  measles 
in  children.  Debre  and  Jacquet  (7),  after  a  careful  review  of  the  work 
of  others  and  from  their  own  personal  investigations,  conclude  that 
influenza  can  awaken  active  tuberculosis  pre\-iously  latent,  and  that 
this  phenomenon  is  intimately  bound  up  in  the  anergic  properties 
of  grippe.  They  characterize  influenza  as  a  "maladie  anergisante." 
SchitT  (8)  found  that  out  of  64  cases  of  influenza  in  children  from  six  to 
sixteen  years  of  age,  61  gave  a  negative  Pirquet  test  and  concludes 
that  the  Pirquet  reaction,  with  few  exceptions,  results  negatively  in 
influenza.  The  time  of  its  return  to  normal  varies  with  the  individual. 
It  may  still  be  negative  in  the  fourth  week  the  same  as  in  measles. 

It  is  significant  to  note  in  this  connection  that  Marquio  (9)  encoun- 
tered in  one  month  the  unusual  number  of  23  cases  of  tuberculous 
meningitis  in  children  from  sLx  months  to  fifteen  years  of  age,  all  of 
u'hom  had  had  intltienza  from  a  frw  days  to  two  or  three  months  before. 

Bloomfield  and  Mateer  (10),  of  the  Johns  Hopkins  Hospital,  in  19 
consecutive  cases  of  influenza,  none  of  which  showed  any  evidence  of 
tubercvdosis,  found  that  only  one  gave  a  positive  Pirquet  reaction;  all 
the  rest  were  negative.  Max  Berliner  (11)  found  the  same  diminution 
of  positive  Pirquet  tests  in  a  large  number  of  adults  with  influenza,  his 
investigation  being  prompted  in  \-iew  of  the  large  number  of  latent 
lesions  stirred  up  by  the  grippe. 

One  investigator,  Mueller  (12),  in  verifying  Berliner's  work,  does 
not  wholly  agree  with  him,  but  concludes  that  the  predisposition  to 
tuberculosis  following  the  grippe  is  due  to  the  general  run  down  condi- 
tion, which  will  also  account  for  the  increased  number  of  negative  von 
Pirquet  reactions  found,  according  to  him,  only  in  complicated  influenza. 

All  this  tends  to  prove  that  the  same  lowering  of  specific  resistance 
to  tuberculosis,  attending  measles  in  children,  accompanies  and  follows 
influenza  in  adults  as  well.  The  analog)'  in  this  particular  is  complete; 
what  is  true  in  the  one  can  equally  be  predicated  in  the  analogue. 
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These  investigations  suggest  what  has  been  noted  before  (13),  namely. 
a  possible  biologic  and  epidemiologic  analogy  between  measles  and 
influenza. 

To  the  profound  prostration  that  accompanies  and  follows  influenza, 
all  who  have  experienced  an  attack  will  amply  testify.  Sir  Thomas 
Watson  in  1836  characterized  grippe  as  a  disease  in  which  "the  great 
subdual  of  strength  is  markedly  disproportionate  to  the  amount  of 
sickness." 

Therefore  the  local  bulwarks  of  the  encapsulated  tubercle  being 
definitely  attacked  in  situ,  the  specific  immunity  markedly  lowered  and 
the  general  resistance  immeasurably  subdued,  is  it  astonishing  that 
active  tuberculosis  should  so  frequently  supervene  upon  influenza, 
which  so  directly  attacks  and  violently  assaults  each  and  every  defense, 
that  nature  has  so  elaborately  constructed  against  its  occurrence? 
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THE  SURGEON  AND  THE  CONSUMPTIVE' 

ETIIAX  A.  GRAY 
Chicago 

It  has  been  the  writer's  experience  that  not  infrequently  active  pul- 
monary tuberculosis  is  seen  in  patients  who  give  a  history  of  having 
recently  had  an  operation,  which,  in  most  cases,  was  done  for  the  relief 
of  conditions  which,  in  themselves,  would  suggest  tuberculosis  elsewhere 
in  the  body,  namely,  cervical  glands,  cold  abscesses,  tuberculous  joints, 
ischiorectal  abscess  and  fistula,  orchitic  tuberculosis,  tuberculosis  of  the 
prostate  or  kidney,  etc. 

Further,  it  has  been  noted  that  the  history  of  these  cases  often  con- 
tains no  mention  of  pulmonary  tuberculosis  prior  to  the  operation. 
But,  following  operation,  for  the  first  time,  comes  the  story  of  persistent 
elevation  of  temperature  and  increasing  cough.  It  has  been  our  experi- 
ence that  the  case  progresses  (in  the  wrong  direction)  some  distance 
before  it  occurs  to  the  surgeon  to  seek  for  his  temperature  source  in  the 
lungs. 

The  cough  has  often  been  attributed  to  bronchitis  incident  to  anaes- 
thesia, also  to  having  "caught  cold."  It  is  the  custom,  and  a  proper 
one,  to  protect  the  operated  patient  from  chill,  and  to  prevent  the 
inhalation  of  cold  air.  The  short  period  following  the  operation,  when 
these  precautions  may  be  necessary,  would  in  itself  be  of  no  great  mo- 
ment in  the  course  of  a  tuberculosis.  But,  added  to  the  post-operative 
period  we  have  an  indefinite  term  of  sojourn  in  a  closed  room,  so  that 
the  patient,  with  a  beginning  lesion,  let  us  say,  is  compelled  to  breathe 
warmed  over  and  \-itiated  air  to  his  own  undoing.  But  even  this  can 
hardly  be  held  accountable  for  the  rapid  pulmonary*  conflagration  which 
we  so  often  find  in  these  cases.  What  other  factor  may  we  suspect  in 
this  cotmection?    What  but  the  anaesthetic? 

We  note  that  the  class  of  cases  here  discussed  gives  a  histor)'  of  ether 
anaesthesia,  few  or  none  of  chloroform  administration  and  absolutely 
none  of  local  anaesthesia.    However,  before  instituting  an  attack  on 

'  Read  before  the  Chicago  Medical  Society,  January,  1920. 
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etherization,  it  might  be  well  to  review  our  knowledge  of  ether  and  its 
effects  on  the  respiratory-  apparatus.  Wood  (Therapeutic  Principles 
and  Practice,  p.  87),  says,  "Locally,  ether  is  a  violent  irritant.  It  is 
absorbed  u"ith  rapidity  through  the  mucous  membranes  both  of  the 
lungs  and  the  gastrointestinal  tract.  When  taken,  it  is  eliminated, 
largely  unchanged  by  the  lungs." 

On  page  108  Wood  says,  "The  existence  of  severe  organic  disease  of 
the  lungs  seems  to  be  a  less  serious  bar  to  the  use  of  anaesthetics  than 
would  be  naturally  expected.  The  irritant  heal  action  of  ether  is  an 
important  element  when  the  lining  membrane  of  the  tubes  or  air  vesicles 
is  seriously  imphcated."  "Indeed,  our  own  opinion,"  says  Wood,  "is 
ver)^  positive  that  in  some  of  the  deaths  which  have  occurred  in  persons 
with  diseased  kidneys,  from  oedema  of  the  lungs,  directly  after  etheriza- 
tion, the  cause  of  death  has  been  the  local  irritant  action  of  the  ether  (ital- 
ics the  author's).  In  a  footnote,  p.  108,  Wood  mentions  ether-pneu- 
monia and  comments  on  its  frequency.  He  quotes  R.  Hoelscher,  whose 
research  led  him  to  the  conclusion  that  the  pneumonia  is  really  due  to 
the  inhalation  of  bacteria  from  the  mouth  into  the  lung,  and  that,  dur- 
ing etherization,  there  is  practically  no  irritation  of  the  mucous  mem- 
brane by  ether:  further,  that  the  r&les  heard  during  narcosis  are  due 
to  the  inhalation  of  saliva,  which  may  be  largely  avoided  by  lowering 
the  head,  turning  it  to  one  side,  and  keeping  the  mouth  as  free  as  pos- 
sible from  the  secretion.  Any  mechanical  obstacle,  according  to 
Hoelscher,  greatly  increases  the  likelihood  of  inspiration  of  saliva  and 
the  consequent  danger  of  pneumonia.  Wood  considers  that  Hoelscher's 
work  does  not  disprove  the  deleterious  effect  of  the  irritant  effect  of 
ether. 

Again,  p.  108,  Wood  remarks  that  chloroform  should  be  the  anaes- 
thetic of  choice  in  the  presence  of  advanced  pulmonary  phthisis,  extreme 
emphysema  or  in  chronic  bronchitis;  also,  p.  109,  that  anaesthetics  are 
especially  badly  borne  when  there  is  acute  or  subacute  pulmonary 
disease. 

Gwathmey  (Anaesthesia,  1914,  p.  248),  says,  "In  limg  and  kidney 
disease,  bronchitis,  phthisis,  etc.,  patients  do  better  with  some  other 
anaesthetic  than  ether."  On  p.  185  he  says,  "It  is  agreed  that  ether 
has  a  powerful,  stimulating  effect  upon  the  respiratory  system  in  the 
earlier  stages  of  its  administration.  Ether  exercises  a  pronounced 
irritating  effect  upon  the  air  passages  which  gives  rise  to  a  free  secretion 
of  mucus." 
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On  p.  186,  commenting  on  the  result  of  the  experimental  narcosis  of 
25  healthy  rahhits,  he  says,  "In  seven  animals  which  survived,  at  most, 
half  an  hour  in  tiie  narcosis,  nothing  pathological  was  found,  and  the 
vessels  contained  only  normal,  undeformed,  well  stained  blood  corpuscles. 
When  the  narcosis  even  slightly  exceeded  half  an  hour,  more  or  less 
numerous  blue  stained  granules  were  found  within  the  vascular  lumina, 
especially  in  the  subpleural  small  vessels  of  the  lung  attached  to  the 
vascular  walls.  The  red  cells  were,  for  the  most  part,  perfectly  normal 
only  in  the  centre,  but  deformed,  granular  and  disintegrated  toward  the 
vascular  wall."  As  tlie  narcosis  continued,  further  disintegration  was 
seen.    These  changes  occurred  chiefly  in  the  fine  vessels  of  the  lung. 

Gwathmey  quotes  Mulzer,  who  regards  the  blood  changes  noted  in 
the  anaesthesia  experiments  as  due  to  the  circulating  ether.  Mulzer 
notes  that  the  number  of  red  cells  is  considerably  diminished  after 
narcosis,  while  the  configuration  of  the  erythrocytes  plainly  indicates 
the  destructive  influence  of  the  narcotic  agent  (ether). 

Gwathmey  also  says  (p.  189),  "Because  of  the  stimulating  and  irritat- 
ing effects  of  ether  upon  the  mucous  membranes  of  the  upper  air  pas- 
sages, trachea  and  bronchi,  there  is  always  a  hj'persecretion  of  mucus, 
which,  in  some  cases,  amounts  to  a  mucus  inundation.  This  may  give 
rise  to  a  fatal  asphy.xia  and  is,  presumably,  one  of  the  causes  of  post- 
anaesthetic  bronchitis  and  pneumonia." 

J.  M.  Patton,  in  his  Anaesthesia  and  Anaesthetics  (1907),  says  on  p. 
104.  "Bronchitis,  usually  mild  in  degree,  is  not  uncommon  after  ether- 
ization, particularly  in  predisposed  subjects,  or  after  prolonged  adminis- 
tration." 

Pneumonia  is  more  frequent  after  etherization  than  was  formerly 
thought.  According  to  Anders,  it  amounts  to  ^  of  1  per  cent.  "In 
the  lobular  pneumonia,  caused  by  ether  and  which  is  most  frequent,  it 
is  likely  that  the  extra  secretion  of  mucus,  the  interference  with  the 
action  of  the  respiratory  muscles  and  the  diaphragm,  especially  in 
abdominal  operations,  the  pain  and  coughing,  all  favor  the  occurrence 
of  aspiration  pneumonia,  as  suggested  by  Czerny."  None  of  the 
authorities  consulted  trace  a  connection  between  the  etherization  and  a 
subsequent  e.xacerbation  of  a  latent  tuberculosis. 

It  will  be  noted  from  a  perusal  of  the  foregoing,  that  the  authors 
cited  agree  that  an  excessive  flow  of  saliva  or  a  great  mucus  flow  in  the 
bronchial  tract  may  be  produced  by  the  use  of  ether.  It  will  also  be 
seen  that  more  than  one  author  mentions  aspiration  of  the  mucus  or 
salivary  secretion. 
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If,  now,  an  open  tuberculosis  exists,  what  could  be  more  easy  than 
that  this  excessive  amount  of  fluid  in  the  air  passages  carry  with  it 
tubercle  bacilli  into  the  deeper  reaches  of  the  lung?  And,  as  we  rarely 
ind  tubercle  bacilli  in  the  sputum  unaccompanied  by  streptococci  and 
other  bacteria,  ought  we  not  expect  the  fever  which  so  promptly  occurs 
in  these  cases?  We  have,  also,  in  addition  to  the  period  of  etherization, 
the  period  of  elimination  to  reckon  with.  All  of  us  are  familiar  with 
the  ether-laden  breath  many  hours  after  operation.  Does  not  the 
ether  continue  its  deleterious  influence  during  elimination  as  well  as 
during  inhalation?  Ether  is  given  off  from  the  blood  and  exhaled 
through  the  lungs.  It  is  not  conceivable  that  the  extensive  pulmonary 
involvement  found  so  often  after  operations  where  ether  is  used,  espe- 
cially where  the  operations  are  done  for  tuberculous  conditions,  should 
have  escaped  the  eyes  of  the  surgeon,  his  assistants,  or  the  family  phy- 
sician. The  only  presumption  is,  therefore,  that  an  enormous  amount 
of  lung  was  infected  by  the  above  mentioned  mucus  inundation  which 
was  bacillus  laden. 

It  must  not  be  forgotten  that  operations  are  often  performed  on 
tuberculous  individuals  where  the  anaesthetic  is  other  than  ether. 
Chloroform  has  not  the  same  effect  on  the  mucous  membrane  as  ether. 
Nor  is  it  eliminated  through  the  lungs  as  is  ether.  It  is  decomposed  in 
the  system  and  is  excreted  in  great  part  through  the  kidneys.  I  do 
not  lose  sight  of  its  danger  to  the  heart,  nor  to  its  possible  damage  to 
the  liver,  from  long  continued  administration.  I  merely  state  that  its 
use  is  not  followed  by  the  pulmonary  lighting  up  in  the  tuberculosis 
which  we  so  often  see.  It  requires  no  array  of  cases  to  prove  the  cor- 
rectness of  these  premises  which  will  be  attested  by  every  worker  in 
tuberculosis. 

Recently  some  attention  has  been  given  to  the  matter  of  ether  anaes- 
thesia by  rectal  injection.  Dufourmental  {Press  medicale,  February  10, 
1910)  concludes  from  his  own  experience  and  that  of  others,  that  rectal 
anaesthesia,  for  the  tuberculous,  does  not  irritate  the  rectal  mucosa. 
This  method,  however,  does  not  do  away  with  pulmonary  elimination. 
Further  Dufourmental  urges  the  surgeon  to  use  some  anaesthetic, 
other  than  ether  where  possible,  in  the  suspected  case,  to  use  as  little 
anaesthetic  (ether)  as  possible,  and  to  terminate  the  operation  as  soon 
as  possible. 

This  paper  is  written  to  call  the  attention  of  the  surgeon,  (1)  to  the 
importance  of  making,  or  having  made,  a  careful  examination  of  the 
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chest  in  all  cases  prcparaton,'  to  operation,  (2)  to  the  advisability  of 
deferring  operations  (where  possible)  in  all  cases  where  the  lung  findings 
are  suspicious,  (3)  to  the  fact  that  every  patient  presenting  himself  for 
operation  for  the  relief  of  a  tuberculous  condition  should  be  suspected 
of  pulmonary  tuberculosis  until  proved  beyond  question  to  be  free  from 
such  disease. 

And,  in  closing,  it  is  urged  that  acute  pulmonarj-  tuberculosis  must 
be  recognized  as  a  possible  sequel  to  operation  unless  the  points  above 
adduced  are  given  their  true  value.  On  the  surgeon,  therefore,  should 
be  placed  the  onus  of  this  problem. 


SILENCE  IN  THE  TREATMENT  OF  PULMONARY 
TUBERCULOSIS 

S.  W.  SCHAEFER 

Colorado  Springs,  Colorado 

At  practically  every  meeting  of  the  National  Tuberculosis  Association 
the  question  of  rest  and  exercise  in  the  treatment  of  pulmonary  tubercu- 
losis comes  up.  While  the  great  majority  of  phthisiologists  recognizes 
the  value  of  rest,  some  of  our  prominent  speciaHsts  even  now  claim  that 
bed  rest  should  be  used  only  Tsdien  the  patient's  temperature  is  over 
100.5°F.  Luckily,  I  believe,  this  view  is  not  generally  held;  if  it  were 
the  treatment  of  pulmonary  tuberculosis  would  be  put  back  more  than 
a  score  of  years.  However,  even  those  who  appreciate  the  value  of  rest, 
differ  considerably  as  to  the  intensity  and  the  duration  of  its  application. 

The  historical,  experimental  and  chnical  foundation  for  the  use  of 
absolute  rest  has  been  well  summarized  in  the  papers  of  Kinghorn  (1), 
Bushnell  (2),  Pratt  (3)  and  in  a  previous  paper  by  myself  (4),  but  it 
would  seem  well  to  quote  here  some  of  the  results  of  these  experimental 
data.  Krause  (5)  claims  that  a  person's  resistance  to  tuberculosis  is 
that  person's  power  to  form  scar  tissue  around  a  tuberculous  focus  of 
such  density  and  completeness  that  the  focus  is  entirely  cut  off  from  the 
circulatory  system.  If  this  be  correct — and  Krause  has  brought  very 
effective  arguments  and  proofs  in  favor  of  it — the  researches  of  Tendeloo 
(6)  point  out  the  rationale  of  rest.  He  has  shown  that  a  chemical 
irritant  injected  into  normal  lung  tissue  produces  a  central  necrosis, 
surrounded  by  areas  of  different  degrees  of  inflammation,  and  outside 
these  a  zone  of  scar  tissue  formation.  In  tuberculosis,  scar  tissue  is  like- 
wise formed  by  the  reaction  of  the  lung  to  the  irritation  of  the  toxins  of 
the  baciUi.  These  toxins  cause  the  most  efficient  formation  of  scar  tissue 
at  a  certain  optimum  distance;  if  the  parts  are  constantly  moving  the 
optimum  distance  will  be  distributed  over  a  greater  area  of  tissue,  but 
since  it  is  not  concentrated  at  any  given  point,  the  scar  tissue  formation 
will  be  diffuse,  but  less  effective  and  less  complete.  Therefore,  the 
quieter  the  lungs  are  kept,  the  more  efficient  and  more  localized  will  be 
the  scar  tissue  formed. 
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Tendeloo  has  also  emphasized  the  fact  that  the  diseased  portion  of  the 
lung  contains  more  lymph  and  expands  less  than  the  surrounding  healthy 
lung,  and  he  believes  that  the  tuberculous  process  in  the  lung  is  spread 
by  the  aspiration  of  lymph  from  the  diseased  focus  which  presumably 
contains  tubercle  bacilli  and  toxins.  If  the  lung  is  brought  to  complete 
rest,  the  flow  of  lymph  through  the  tuberculous  focus  is  very  much  di- 
minished, with  a  consequent  decrease  of  nutritive  substances  to  the  dis- 
eased area  and  the  accumulation  therein  of  tuberculous  toxins  which 
definitely  retards  the  growth  of  the  bacilli. 

According  to  Tendeloo,  also,  the  respiratory  changes  in  volume  of  the 
lung  are  least  in  its  suprathoracic  and  paravertebral  sections;  that  is, 
the  apical  and  hilum  portion  of  the  lungs  move  less  than  the  basal  and 
peripheral  portions.  And  it  is  a  well  known  clinical  fact  that  a  lesion 
in  the  base  of  the  lung  is  much  more  serious  and  heals  much  more  slowly 
than  one  located  elsewhere. 

With  clinical  experience  supporting  these  ideas,  the  use  of  bed  rest 
has  increased  tremendously  in  the  last  few  years  and  with  its  use  the 
results  are  becoming  more  favorable.  But  for  certain  patients  even 
absolute  bed  rest,  with  or  without  postural  treatment,  is  not  sufficient; 
and  unless  they  are  able  to  take  artificial  pneumothorax  or  willing  to 
submit  to  an  extrapleural  thorocoplastic  operation,  they  seem  doomed. 
Of  course,  there  are  many  cases  who,  on  account  of  a  bilateral  lesion  or 
adhesions  on  the  diseased  side,  are  unsuitable  for  pneumothorax  or  un- 
willing to  be  operated  upon.  In  trying  to  find  some  means  further  to 
immobilize  the  lungs  of  these  patients  I  remembered  several  patients 
with  an  involvement  of  the  lar},-nx  who  had  not  been  allowed  to  talk  for 
several  months,  and  whose  pulmonarj-  condition  during  this  time  showed 
greater  improvement  than  it  had  before  or  since.  It  occurred  to  me  that 
it  was  not  necessary  to  have  a  laryngeal  involvement  in  order  to  put  a 
patient  on  the  "silent  bed  cure."  A  priori  this  method  should  prove 
of  value  in  the  treatment  of  individuals  of  several  classes: 

1.  Patients  with  puhnonarj'  lesions  who  have  not  made  satisfactory 
progress  on  the  ordinary'  regimen  of  rest  and  who  are  unsuitable  for  op- 
erative procedures. 

2.  The  alert  talkative  patient  who  although  in  bed  exercises  his  lungs 
more  than  he  w-ould  in  walking  a  short  distance. 

3.  The  nervous  excitable  patient  in  whom  conversation  is  most  apt 
to  upset  his  central  nervous  system  already  impaired  by  the  tuberculous 
toxin. 
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With  these  ideas  in  mind,  this  treatment  was  tried  on  several  moder- 
ately advanced  and  far  advanced  cases  with  results  which  indicate  the 
wisdom,  even  the  need,  of  pajang  more  attention  to  restricting  the 
amount  of  talking  in  which  patients  are  allowed  to  indulge. 

The  results  in  some  of  these  cases  are  most  striking.  One  patient,  a 
school  teacher,  had  been  in  bed  for  three  months  with  no  improvement. 
Almost  immediately  after  she  was  put  on  absolute  silence  her  tempera- 
ture became  lower  and  she  improved  in  every  way.  Probably  a  more 
striking  illustration  is  that  of  a  graduate  nurse  who  recently  came  from 
Illinois  with  far  advanced  disease.  She  began  to  improve  almost  at 
once.  Then,  in  order  to  reduce  expenses,  she  moved  to  a  porch  with 
another  young  lady.  Although  she  had  been  warned  to  talk  as  little 
as  possible  she  at  once  grew  worse ;  her  fever  became  higher,  cough  and 
expectoration  increased,  and  the  night  sweats  which  she  had  not  had 
since  the  first  two  nights  after  her  arrival,  returned.  After  a  couple  of 
weeks  she  was  again  moved  back  to  a  single  porch  and  the  change  in  her 
condition  was  immediate  and  marked.  This  tendency  to  talk  seems  to 
me  to  be  the  great  drawback  to  the  ward  and  leanto  system  in  the  treat- 
ment of  pulmonary  tuberculosis. 

All  patients  when  first  seen  are  warned  against  excessive  talking.  If 
the  examination  indicates  a  critical  condition,  or  if  after  a  fair  trial  of 
absolute  rest  in  bed  there  is  no  improvement,  the  patient  is  advised  to 
stop  talking  and  to  use  a  pad  and  pencil  to  make  known  his  wants.  It 
is  often  surprising  to  see  how  very  soon  the  temperature  and  pulse  as- 
sume a  lower  level,  and  the  general  condition  of  the  patient  improves. 
As  soon  as  the  temperature  has  reached  normal  and  remained  so  for  two 
or  three  weeks,  the  patient  is  allowed  to  talk  for  five  minutes  a  day,  and 
this  time  is  very  gradually  increased  as  the  patient's  condition  warrants. 

Our  patients  who  do  least  well,  and  in  whom  this  silent  treatment  is 
most  often  indicated,  are  those  with  lesions  involving  the  base  of  the 
lung.  According  to  Tendeloo  the  base  moves  more  than  any  other 
part.  Most  people  use  abdominal  breathing  in  talking,  and  it  is  appar- 
ent that  the  basal  portion  of  the  lungs  are  expanded  much  more  in  talk- 
ing than  in  quiet  breathing.  I  have  tried  to  find  tables  showing  how 
much  more  work  the  lungs  do  in  talking  than  when  at  rest,  but  have 
been  unable  to  do  so.  However,  that  such  is  the  case — both  an  increase 
in  rate  and  in  degree  of  expansion — must  be  evident  to  any  one.  In 
looking  up  the  literature  I  have  been  able  to  find  only  two  references  as 
to  the  value  of  silence,  namely  an  article  by  E.  E.  Prest  in  the  London 
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Lancet  of  Ai)ril  .^,  V)W,  and  one  by  C.  Q.  Thom[)son  in  the  Southern 
Meiliiiil  Journal,  February,  1919. 

The  great  objection  to  the  use  of  silence  is  its  effect  on  the  mental 
condition.  On  the  other  hand,  the  advantage  of  silence  is  not  solely 
due  to  the  localizetl  elTcct  on  the  lung  but  also  to  the  lessening  of  general 
bodily  fatigue  and  the  absence  of  mental  excitement.  The  treatment  re- 
quires the  most  careful  supcr\-ision  and  encouragement  of  the  patient 
by  the  physician;  but  if  the  physician  has  the  absolute  confidence  of  the 
patient,  with  the  judicious  use  of  psychotherapy  and  the  improvement 
in  the  patient's  condition  apparent  to  him,  the  mental  attitude  will 
improve  along  with  the  physical  condition. 
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FEW  PRISONERS  WITH  TUBERCULOSIS  IN 
MASSACHUSETTS  PRISONS 

This  summer,  Sanford  Bates,  the  Commissioner  of  the  Department  of 
Correction,  of  the  State  of  JMassachusetts,  secured  the  cooperation  of 
the  Department  of  PubHc  Health,- Division  of  Tuberculosis,  for  the 
purpose  of  examining  the  inmates  of  all  the  prisons  in  the  State  of 
Massachusetts. 

Tuberculosis  experts  from  the  four  State  tuberculosis  sanatoria,  under 
the  direction  of  Dr.  William  J.  Gallivan,  Director  of  the  Division  of 
Tuberculosis,  examined  all  of  the  inmates,  1571  in  number,  in  fourteen 
of  the  state  and  county  prisons.  The  population  of  these  prisons  ranged 
from  5  to  510  each. 

The  result  of  this  examination  has  just  been  announced  and  is  a  re- 
markable showing.  Only  7  out  of  the  1571  prisoners  were  found  to  have 
active  tuberculosis,  one  healed  and  52  under  observation.  These 
seven  active  cases  were  transferred  promptly  to  the  prison  hospital  for 
treatment. 

It  is  interesting  to  note  that  none  of  these  active  cases  was  found 
in  the  state  institutions.     They  were  all  in  the  county  institutions. 

The  inmates  of  the  Reformatory  for  Women  and  the  Bridgewater 
State  Farm  were  not  examined  as  these  institutions  have  consumptive 
colonies. 

The  iimiates  in  two  of  the  Houses  of  Correction  were  not  examined 
as  it  was  not  desired  by  those  in  charge.  The  balance  of  the  Houses  of 
Correction,  not  mentioned  in  the  14,  were  closed. 

S.  H.  Stone, 
Secretary  Boston  Tuberculosis  Association. 

August  12,  1920. 
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STUDIES  ON  IMMUNITY  TO  TUBERCULOSIS 

A   DESCRIPTION    OF   GRAPHIC   RECORDS  OF  THE  LOCAL  ALLER- 
GIC AND  IMMUNE  REACTIONS  TO  TUBERCULOUS 
REINFECTION  IN  GUINEA  PIGS 

ALLEN  K.  KRAUSE  and  DOROTHY  PETERS 

From  the  Kenneth  Dmvs  Fund  for  the  Study  of  Tuberculosis,  of  the  Medical  Clinic  of  the  Johns 
Hopkins  Hospital  and  University 

The  essence  of  the  Koch  phenomenon  is  a  rapid  tilccralion  followed 
by  a  slough  and  healing  wound  at  the  point  of  reinoculation  of  tubercle 
bacilli.  To  this  sequence  of  events,  and  this  only,  should  the  term  be 
applied.  Inasmuch  as  animals  in  which  the  phenomenon  occurred 
were  observed  to  contract  relatively  little  or  no  tuberculosis  in  conse- 
quence of  their  reinoculation,  it  was  supposed  that  the  phenomenon 
was  a  manifestation  of  immunity.  This  conception  is  undoubtedly 
correct. 

Early  writers  believed  that  the  nonprogression  of  lesion,  due  to  re- 
inoculated  bacilli,  occurred  because  the  latter  were  completely  evacuated 
by  the  slough.  To  this  \dew  later  observers,  like  Besanjon  and  Serbonnes 
(1)  adhere.  However,  no  student,  who  has  to  any  large  extent  practised 
reinoculation  on  guinea  pigs,  can  have  failed  to  notice  that  under  certain 
circumstances  reinfection  need  not  be  accompanied  by  sloughing,  yet 
immunity  in  such  animals  proves  to  be  undoubtedly  high.  In  these 
instances  the  failure  of  the  reinfection  to  progress  ob\-iously  cannot  be 
due  to  an  elimination  of  bacilli  by  sloughing. 

Several  years  ago  Rist  and  Rolland  (2)  gave  it  as  their  experience 
that  reinoculation  of  the  guinea  pig's  skin  could  be  followed  by  one  or 
another  of  three  dilTerent  types  of  lesion,  namely,  (1)  the  phenomenon 
of  Koch,  (2)  an  ecchymotic  oedema  terminating  in  a  chancriform  ulcera- 
tion, and  (3)  lesions  which  were  similar  to  those  of  a  primary  infection 
except  that  they  appeared  earlier  and  developed  more  rapidly  than  the 
latter.  Our  own  experience  would  not  lead  us  to  separate  sharply  all 
the  possible  grades  of  reaction  to  reinfection  into  three  different  tjpes. 
We  believe  that  there  may  occur  everj-  shade  from  the  most  transient 
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and  slight  inflammation  to  one  that  is  most  \dolent,  and  rapidly  necrotiz- 
ing and  hemorrhagic.  In  a  long  experience  we  have  observed  the  skin 
reaction  to  reinfection  run  this  entire  scale. 

With  the  recognition  of  cutaneous  allergy  those  who  were  familiar 
witli  tuberculo-immunology  were  not  slow  to  appreciate  it  as  the  motive 
force  behind  the  Koch  phenomenon.  In  their  memoire  Rist  and  RoUand 
assimilate  the  two.  As  a  matter  of  fact,  the  local  skin  manifestations 
can  be  obtained  without  the  application  of  tubercle  bacilli  to  the  skin. 
Necrosis,  ulceration  and  slough  may  follow  the  introduction  of  tuberculin 
if  the  dose  is  large  enough  and  the  animal  is  hypersensitive  enough. 
One  of  us  has  observed  this  intense  result  not  infrequently  in  guinea 
pigs  and  twice  in  human  beings. 

Dosage  of  antigen  plus  degree  of  hj'persensitiveness  determine  the 
character — the  rapidity,  the  vigor,  the  ultimate  effects — of  the  allergic 
skin  reaction  to  tuberculin  (3).  And  the  same  factors  influence  the 
skin  reaction  to  the  application  of  tubercle  bacilli. 

To-day  every  physician  is  familiar  with  the  phenomenon  of  cutaneous 
allergy',  as  expressed  in  the  inflammatory  response  to  the  superficial 
application  of  tuberculin,  a  la  Pirquet,  in  a  tuberculously  infected  in- 
dividual. He  recognizes  that  because  of  some  tuberculous  focus,  mani- 
fest or  concealed,  the  latter's  tissues  have  acquired  a  new  reacting 
capacity  to  a  product  of  the  bacilli.  Most  physicians  are  also  aware 
that  all  existing  tuberculous  infection  raises  an  individual's  resistance 
to  reinfection.  But,  although  not  a  little  has  been  written  on  the  subject, 
it  is  questionable  whether,  except  among  those  who  are  engaged  in 
experimental  work  in  tuberculosis,  it  is  widely  appreciated  how  inti- 
mately allergic  phenomena  enter  into  the  series  of  events  that  foUow 
the  application  of  tubercle  bacilli  to  tuberculous  animals.  Nor,  so  far 
as  we  know,  has  it  been  made  plain  where,  under  the  circumstances, 
allergy  begins  and  where  it  ends,  or  whether  it  is  or  is  not  the  entire 
mechanism  of  immunity.  Written  descriptions  have  their  limitations 
in  conveying  information  to  the  reader,  lacking,  as  they  do,  the  power 
to  present  at  a  glance  a  complicated  series  of  events  which  may  have 
taken  weeks  to  evolve.  For  this  reason  we  have  been  led  to  analyze 
local  allergy  and  immunity  to  tuberculous  reinfection  from  a  series  of 
graphic  representations  which  would  permanently  and  vividly  fix,  as 
it  were,  our  observations,  and  permit  of  comparisons  which  no  literary 
descriptions  would  allow. 
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The  purpose  of  this  communication,  therefore,  is  to  bring  to  the 
physician's  attention  the  phenomena  of  local  allergy-  and  immunity  to 
tuberculosis  in  a  more  living  way  and  to  discuss  the  several  important 
features  that  these  illustrations  present. 

The  plates  depict  accurately,  as  to  size,  color  and  conformation, 
various  consecutive  stages  of  the  development  of  local  reactions  to 
tubercle  bacilli  throughout  a  period  of  nine  weeks.  All  the  reactions 
illustrate  the  results  of  inoculations  of  the  same  dosages  of  the  same 
emulsion  of  living  tubercle  bacilli  at  the  same  time;  and,  in  general, 
whatever  variations  of  lesion  may  appear  between  the  several  animals 
concerned  must  be  ascribed  to  basic  ditTerences  in  the  recipients  of  the 
infection.  It  must  be  remembered,  however,  that  perfect  equality  of 
dosage  of  living  tubercle  bacilli  must  always  remain  an  impossibility, 
even  in  exactly  equal  quantities  of  the  same  suspension.  Certain  phys- 
ical attributes  of  the  bacilli  forbid  it,  and  even  though  we  made  up  our 
several  inoculating  amounts  by  carefully  picking  out  bacilli,  one  by 
one,  from  a  given  suspension,  we  could  never  be  certain  as  to  how  many 
were  alive  and  how  many  dead.  WTienever  we  speak  of  equal  dosage, 
therefore,  we  mean  parity  within  certain  limits  which  are  never  more 
than  vaguely  definable.  However,  we  can  always  "absorb"  much  of 
this  unavoidable  technical  error  by  making  our  observations  on  large 
series  of  animals;  when,  if  a  comparison  between  several  series  discloses 
uniform  results  in  one  series  that  differ  from  uniform  results  in  another, 
and  if  our  dosages  were  equal  quantities  of  the  same  suspension,  we  can 
look  upon  the  latter  as  the  constant  and  the  animals  as  the  variables. 

In  the  case  of  these  particular  inoculations  we  used  two  series  of  ten 
animals  each,  and  the  results  in  each  were  strikingly  uniform  with  one 
minor  exception  which  will  be  noted  later.  If  we  wish  to  obser\-e  allergy- 
and  immunity  unfold  themselves  at  their  best  we  must  be  careful  not 
to  overdose  our  animals.  With  large  numbers  of  bacilli  applied  to  a 
highly  hypersensitive  animal  we  are  bound  to  get  the  violent  Koch 
phenomenon,  in  which  all  the  finer  evolutionarv'  details  of  the  hjper- 
sensitive  reaction  are  obscured  by  the  extraordinarily  rapid  and  intense 
progression  of  events.  If,  on  the  other  hand,  we  use  minimal  quantities 
the  reaction  will  be  only  slightly  detectable,  or  not  at  all,  or  will  not 
proceed  to  completion.  The  reactions,  here  figured,  represent  responses 
to  dosages  that  we  have  been  accustomed  to  use  for  years  in  studies  of 
this  nature,  that  is,  several  hundred  bacilli.  With  the  reservations 
just  mentioned,  the  actual  numbers  or  weights  of  bacilli  are  not  as 
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important  as  is  the  emplo>Tnent  of  a  technique  which  will  assure  as 
nearly  as  possible  the  same  dosage  to  all  animals  under  observation. 
We  believe  that  given  amounts  of  a  very  dilute  suspension  will  approach 
equaUty  of  bacillary  content  far  more  closely  than  will  equal  weights  of 
cultures. 

DESCRIPTION    OF   THE   PLATES 

The  plates  illustrate  the  course  of  events  at  one  day  after  intracutane- 
ous inoculation  of  virulent  bacilli  and  then  weekly  from  one  to  nine 
weeks.  No  one  day  drawings  were  made  of  animal  C,  plate  1  and 
animal  .4,  plate  2. 

Plate  1  depicts  the  development  of  skin  lesion  in  three  guinea  pigs, 

A ,  B  and  C,  which  were  normal  (nontuberculous)  at  the  time  of  infection. 
It  therefore  represents  the  sequence  of  phenomena  after  primary  infection. 

Plate  2  figures  the  evolution  of  local  effects  in  four  guinea  pigs,  A, 

B,  C,  and  D,  which  were  already  tuberculous'  at  the  time  of  skin  infec- 
tion.    It  therefore  represents  the  results  of  reinfection. 

Merely  a  cursory  glance  at  the  two  plates  will  at  once  bring  out  the 
following  sharp  points  of  contrast : 

1.  An  immediate  reaction  on  the  part  of  the  tuberculous  animals 
which  is  absent  in  the  normals. 

2.  An  early  development  of  nodule  in  the  former  which  is  again  lacking 
or  less  weU  defined  in  the  controls  at  this  time  (one  week) . 

3.  A  tendency  of  the  lesions  in  the  tuberculous  soon  to  come  to  a 
standstill,  while  at  the  same  time  (two  weeks)  those  in  the  controls  are 
now  rapidly  developing. 

4.  A  later  tendency  of  lesion  in  the  tuberculous  animals  to  retrogress 
and  heal,  whUe  that  in  the  controls  persists  and  progresses. 

It  wUl  be  convenient  to  discuss  the  several  points  of  difTerences  under 
the  above  four  heads. 

1.  The  immediate  reaction  in  the  tuberculous  animals.  This  is  inflam- 
matory, pure  and  simple,  and  has  nothing  of  a  tuberculous  nature  about 
it.  It  is  cutaneous  allergy,  a  protein  phenomenon,  met  with  only  in  an 
animal  with  tubercle  and  resembles  in  every  respect  what  happens  when 
tuberculin  is  similarly  injected  into  a  tuberculous  animal.  Like  the 
tuberculin  reaction  it  is  transitory.     In  animals  B,  C,  and  D,  here  de- 

'  For  details  of  infection,  etc.,  of  both  series  of  animals,  see  paper  immediately  following 
this:  The  Results  of  Virulent  Reinfection  into  Tuberculin-Reacting  Areas  (Skin)  of  Tuber- 
culous Guinea  Pigs,  p.  563. 
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pictcd,  all  traces  of  it  had  disappeared  by  the  end  of  four  days.  It 
does  not  represent  the  normal  reaction  of  tissues  to  living  tubercle 
bacilli:  this  latter  is  shown  in  plate  1  where  it  will  be  seen  that  tubercle, 
a  nodule,  the  normal  reaction,  develops  out  of  a  noninflamcd  back- 
ground. In  the  tuberculous  animal,  however,  where  bacilli  are  any- 
where reimplanted,  fresh  tubercle,  when  it  results,  arises  in  soil  that  has 
been  recently  inflamed,  and  no  one  who  is  accustomed  to  watch  this 
invariable  inflammatory  result  of  reinfection  (invariable  when  dosage 
is  sufl'icient  and  allergy  is  present),  can  help  being  impressed  by  the 
probability  that  this  initial  inflammation  plays  a  large  part  in  the  turn 
of  subsequent  events, — in  the  immunity  which  later  developments  show 
as  having  existed. 

It  cannot  be  too  strongly  brought  out  that  this  early  inflammation 
rapidly  subsides.  Practically  every  description  of  the  Koch  phenomenon 
and  its  modifications  conveys  the  impression  that  the  result  of  reinocu- 
lation  of  liN-ing  bacilli  is  an  uninterrupted  progression  of  events  from 
beginning  inflammation,  oedema,  etc.,  to  culmination  in  an  ulcerating 
nodule  which  is  nonprogressive  or  a  sloughing  ulcer  which  later  heals. 
This  is  true  only  when  dosage  is  excessive,  and  events  follow  so  rapidly 
that  they  overlap,  and  the  several  component  features  of  the  reaction 
cannot  be  dififerentiated  one  from  another. 

The  initial  inflammation,  unless  dosage  is  too  great,  always  clears 
up  soon.  And  if  both  dosage  and  allergj'  are  just  "right"  it  may  occur 
that  for  a  short  internal — a  day  or  two  or  three — the  skin  again  appears 
perfectly  normal  to  the  naked  eye,  before  we  begin  to  observe  the  dawning 
of  the  second  stage  of  the  reaction.  We  unfortunately  neglected  to 
make  drawings  of  the  sites  of  inoculation  between  the  first  day  and  the 
first  week.  But  we  have  notes  which  record  that  three  days  after  inocu- 
lation there  was  no  abnormality  of  any  kind  detectable  in  animal  C 
of  plate  2,  and  for  a  day  this  state  of  affairs  continued.  It  also  occurred 
in  several  other  animals  of  the  10  which  were  reinfected  and  of  which 
the  4  shown  on  plate  2  are  representative. 

Of  plate  1  at  this  stage  little  need  be  said  except  that  it  brings  out 
more  sharply  and  clearly  than  pages  of  description  that,  unless  dosage 
is  enormous,  the  primary  introduction  of  living  tubercle  bacilli  causes  no 
early,  grossly  visible  effect  at  the  site  of  inoculation  (or  elsewhere).  The 
slight  changes  in  the  skin  noted  at  one  day  are  purely  traumatic,  due 
to  wounding  by  the  needle  the  day  before.  If  we  are  to  understand 
the  pathologv'  and  therefore  the  s>Tnptomatology  of  tuberculosis,  it 
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is  all  important  that  we  grasp  this  basic  ia.ct,— reaction  to  primary  infec- 
tion is  sluggish  and  at  first  does  not  ajfect  the  animal  that  has  just 
been  made  tuberculous. 

2.  The  accelerated  development  of  nodular  tubercle  in  the  tuberculous 
animal.  The  outstanding  feature  of  the  allergic  reaction  is  inflammation; 
and  most  treatises  of  the  subject  have  confined  themselves  to  this  com- 
ponent. By  inflammation  we  mean  that  biological  process  which  is 
initiated  by  an  outpouring  of  exudative  elements  of  the  body  and  in 
which  the  fluids  and  wandering  cells  of  the  body  participate.  An 
inflammation  is,  of  course,  not  completed  without  the  synchronous  or 
later  proUferation  of  cells  of  the  connective  tissue  type  which  limit  the 
exudation  and  promote  repair  of  the  traumatized  part.  But  practically 
every  observer  of  allergy  has  paid  attention  to  only  the  exudative  phenom- 
ena of  allerg\'  and  one  can  search  the  literature  in  vain  for  any  mention 
of  the  participation  of  fixed  tissue  cells  in  it. 

Plate  2  brings  out  plainly  that  there  is  more  to  the  changed  reaction 
to  tubercle  bacilH  and  their  products,  conferred  by  an  initial  infection, 
than  an  exaltation  of  the  tissues'  capacities  to  respond  exudatively. 
Nodular  tubercle,  made  up  largely  of  epithelioid,  fixed  tissue  cells,  the  normal 
anatomic  response  to  tuberculo-bacillary  irritation,  also  manifests  itself 
much  earlier.  In  other  words  the  fixed  tissue  cells  are  also  "sensitized" 
by  the  presence  of  tuberculous  foci.  And  that  they  must  be  "sensitized" 
to  a  considerable  degree  the  following  considerations  will  show. 

Work  that  has  been  done  to  demonstrate  satisfactorily  the  method 
of  disposal  of  bacilli  at  the  site  of  inoculation  has  thus  far  been  slight. 
But  the  little  that  has  been  reported  points  to  the  great  probabiUty  that 
they  are  very  rapidly  destroyed  in  situ  by  some  factor  that  accompanies 
the  exudative  reaction  (2),  (3),  (4).  Until  an  exact  explanation  of 
immunity  is  forthcoming,  we  must  assume  that  it  is  this  almost  imme- 
diate destruction  of  baciUi,  leaving  as  it  does  comparatively  few  to  exert 
their  pathogenic  effects  on  the  body,  that  to  some  extent,  at  least, 
accounts  for  the  immunity  observed.  We  are  no  doubt  correct  in 
assuming,  therefore,  that  subsequent  lesion  in  the  tuberculous  immunes 
(for  some  lesion,  however  sHght,  always  occurs)  proceeds  from  smaller 
numbers  of  bacilli  than  does  lesion  in  controls,  in  which  more  survive 
the  primary  inoculation. 

Now  the  tubercular  reaction  to  primary  infection  is  comparatively 
slow  in  coming  to  light.  But  it  has  long  been  observed  by  all  that  its 
rapidity  of  development  is  directly  proportional  to  the  size  of  the  infect- 
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ing  dose:  mjissive  primary  infections  will  arouse  visible  tubercle  much 
carlitT  than  will  very  minute  ones. 

\'ct  in  tuberculous  (and  therefore  allergic  and  immune)  animals  real 
nodular  tubercle  develops  more  rapidly  to  what  must  be  relatively  few 
sur\aving  bacilli  than  to  large  numbers  of  bacilli  in  the  primarily  infected 
(and  therefore  non-allergic  and  nonimmune)  animals.  These  facts 
stand  out  plainly,  anil,  because  of  them  we  have  no  other  recourse  than 
to  infer  that  the  reacting  capacity  oj  the  fixed  tissue  cells  has  also  been 
altered  by  the  preexisting  infection — altered  in  such  a  way  that  it  is  greatly 
enhanced:  for  it  is  these  cells  which  are  the  most  prominent  constituent 
of  anatomic  tubercle  and  which  by  their  proUferation  eventuate  in 
anatomic  tubercle. 

No  pathologist  doubts  that  anatomic  tubercle  is  by  reason  of  its 
vcr>'  structure  a  conservative  and  protective  formation,  tending  to  con- 
tine  and  hinder  the  activities  of  the  interned  bacilli.  And  few  will 
dispute  that  ceteris  paribus  the  more  rapidly  tubercle  formation  is 
evolved  in  response  to  the  irritation  of  bacilli,  the  greater  will  be  the 
degree  of  protection  atTorded.  If  for  no  other  reason  than  because  it 
would  tend  to  prevent  rapid  dissemination  of  bacilli,  an  earlier  develop- 
ment of  tubercle  would  bring  about  an  enhanced  resistance  to  bacillary 
invasion  of  the  body. 

We  would  submit,  therefore,  that  granted  that,  as  Rist  and  Rolland 
suppose,  a  bacteriolysis  accompanies  the  manifestation  of  allergic 
exudation  at  the  site  of  infection  and  that  immunity  to  reinfection  is 
thus  accomplished,  the  accelerated  development  of  tubercle  also  plays  its 
part  in  the  mechanism  of  immunity. 

Plate  2  shows  that  one  week  after  reinoculation  there  is  no  sign  of 
acute  inflammation,  but  that  nodules  exist  in  all  the  animals.  This 
was  true  for  all  nine  guinea  pigs  of  the  series.  The  nodules  began  to 
appear  four  days  after  infection.  At  five  days  all  animals  showed  small, 
red  nodules,  averaging  3x3  mm.  in  diameter.  Two  days  later  they 
had  developed  to  the  extent  shown  in  the  figures. 

Meanwhile,  with  one  exception,  none  of  tht  animals  shown  on  plate  1 
exhibited  the  slightest  \-isiblc  change  at  the  end  of  a  week.  All  that  was 
then  seen  was  the  faintest  linear  trace  of  the  needle  track.  Between 
the  end  of  the  first  and  second  weeks,  however,  nodules  rapidly  developed 
— to  such  an  extent,  indeed,  that  at  the  latter  time  they  were  for  the 
most  part  larger  than  in  the  immune  animals:  and,  while  most  of  the 
latter  were  as  yet  still  firm,  most  of  the  former  were  beginning  to  soften 
and  show  evidences  of  early  ulceration. 
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Within  the  next  (the  third)  week,  all  of  the  nodules  in  the  controls 
did  ulcerate,  while  ulceration  in  the  allergic  animals,  when  it  occurred, 
was  always  later  than  in  the  controls. 

We  would  call  attention  to  the  fact  that  in  the  controls  the  nodule 
originates  in  a  noninflamed  base,  differing  in  this  particular  from  what 
occurs  in  the  allergic  guinea  pigs. 

We  would  also  direct  attention  to  the  course  of  events  in  animal  B  of 
plate  1.  This  was  the  only  one  of  10  controls  in  which  nodular  lesion 
began  to  appear  by  the  end  of  the  first  week.  It  is  quite  likely  that 
this  animal  received  more  bacilli  in  its  0.1  cc.  of  the  suspension  than  did 
the  others,  and  that,  therefore,  lesion  occurred  a  little  earlier  than  usual. 
If  one  were  to  leave  out  of  consideration  the  immediate  allergic  inflam- 
matory response  which  is  never  seen  after  primary  infection,  then  one 
would  be  tempted  to  affirm  that  the  higher  we  go  in  primarily  infecting 
doses  the  more  likely,  in  other  respects,  we  are  to  bring  about  a  series 
of  local  effects  that  approaches  what  obtains  upon  reinfection — -with, 
however,  the  very  important  reservation  that  the  allergic  animal  will 
exhibit  an  immunity  to  progressive  infection  while  a  normal  animal  will 
succumb  the  more  rapidly  to  the  larger  doses. 

It  would  seem  as  though  all  susceptible  animals  possess  their  own 
definite  and  peculiar  normal  reacting  capacity  to  tubercle  bacilli;  a 
capacity  which  is  quite  uniform  for  a  species  and  which  consists,  in  one 
respect,  in  a  given  irritability  of  the  body's  fixed  tissue  cells  to  bacillary 
stimulation.  These  cells  will  react  more  vigorously  and  more  extensively 
to  large  first  infections  than  to  small  ones.  But  infection  "trains"  or 
"sensitizes"  these  cells  (in  our  present  ignorance  of  underlying  factors 
it  is  hard  to  find  more  accurate  words),  so  that  their  irritabiHty  now 
becomes  greatly  enhanced.  When,  therefore,  reinfections  occur  these 
cells  react  even  to  very  small  ones  with  the  speed  and  vigor  that  once 
characterized  their  response  to  very  large  first  infections.  The  immedi- 
ate inflammatory  reaction  is  a  new  attribute — ^one  that  is  foreign  to  the 
normal,  nontuberculous  animal,  although  it  is  true  that  when  dosage 
of  tubercle  bacilH  is  enormous  a  rapid  outpouring  of  serum  and  poly- 
morphonuclear elements  follows  it.  But  this  is  an  altogether  different 
thing  from  the  inflammation  of  allergy  as  observation  and  experiment 
will  show.  It  is  a  response  to  the  large  amount  of  protein  represented 
by  excessive  numbers  of  bacilli  and  comparable  to  the  second  outpouring 
of  polymorphonuclear  leucocytes  which  later  attends  the  rapid  dis- 
integration of  caseous  tissue  and  the  formation  of  pus.  It  comes  on 
rapidly  and  it  disappears  just  as  rapidly. 
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3.  The  abortive  development  of  lesions  in  the  allergic  animals.  It  \vill 
be  observed  on  plate  2  that  in  originally  tuberculous  guinea  pigs  local 
lesion  docs  not  develop  much  beyond  the  limits  set  by  the  end  of  the 
second  week.  In  animal  C  the  tendency  is  wholly  retrogressive  after 
this  period.  In  animal  A  it  maintains  practically  the  same  level  from 
one  week  to  five  weeks  when  slight  ulceration  occurs:  and  almost  the 
same  conditions  obtain  in  animal  B.  In  animal  D  there  is  comparatively 
early  ulceration  which,  however,  does  not  progress  much:  but  it  will  be 
noted  that  in  this  animal  the  point  of  inoculation  sufTered  the  most 
intense  allergic  intlammation  and  that  slight  necrosis  and  even  haemor- 
rhage accompanied  the  latter.  It  is  quite  likely  that  this  weakened 
area  of  epithelium  at  the  centre  formed  the  nidus  of  a  subsequently 
early  ulceration. 

All  the  local  lesions  in  the  controls  continue  to  progress  meanwhile. 
At  three  weeks  a  new  nodule  is  developing  in  the  lower  pole  of  the  lesion 
in  animal  A  of  plate  1,  and  during  the  succeeding  weeks  it  becomes 
larger  and  larger.  It  must  be  remembered  that  by  the  end  of  two 
weeks — and  even  earlier — the  controls  have  become  sensitized  by  their 
primary  infection;  and  that  any  fresh  extension  will  thereafter  take 
place  in  allergic  soil.  In  other  words,  after  two  weeks  the  controls 
approach  the  condition  of  the  reinfected  at  the  time  of  reinfection. 
What  happens,  therefore,  is  a  new  nodular  formation  in  the  controls, 
and  these  new  nodules  will  not  ulcerate  like  the  primary  ones  unless 
dosage  is  again  excessive.  In  all  10  controls  there  was  a  very  sluggish 
extension  of  infection  in  the  peripheries  of  the  original  lesion,  as  repre- 
sented by  the  development  of  nodules,  but  in  none  did  ulceration  occur. 
In  one  of  the  controls,  which  is  not  figured  on  the  plate,  there  occurred 
a  widespread  dissemination  of  tubercles  throughout  the  skin  of  the  entire 
side,  with  consequent  development  of  enormous  inguinal  and  axillary 
buboes,  yet  none  of  these  secondary  nodules  ulcerated.* 

4.  The  retrogression  and  healing  of  ksions  in  the  allergic  animals.  As 
regards  the  course  of  events  after  the  fourth  week,  little  remains  to  be 
said  except  that  in  general  the  lesions  in  the  allergic  animals  tend  to 
heal,  while  those  in  the  controls  persist  as  open  ulcers  with  greater  and 
greater  induration  of  their  edges,  or  tend  to  extend  xtry  slowly.  Never- 
theless, one  or  two  significant  points  may  be  here  touched  upon. 

•  A  drawing  of  this  unusual  result  of  intracutaneous  infection  accompanies  the  paper, 
Studies  on  Tuberculous  Infection.  VII.  Some  Factors  that  Influence  the  Development  of 
Tubercle  in  the  L>Tnph  N'odes  of  the  Guinea  Pig,  Amer.  Rev.  Tuberc,  1920,Jiv,  193. 
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In  the  main,  the  local  lesions  in  the  controls  tend  to  remain  localized. 
They  have  reached  a  certain  size  and  afterwards  increase  this  but  very 
indolently,  if  at  all. 

The  early  tubercle  in  them  was  delayed ;  but  once  initiated  it  proceeded 
rapidly  until  it  established  a  good  degree  of  allergy.  Meanwhile,  during 
its  comparatively  dormant  period  bacilli  could  develop  and  spread  widely 
because  no  anatomic  barrier  like  tubercle  impeded  their  passage.  This' 
failure  of  early  focalization  and  localization  of  bacilli  is  demonstrated 
by  the  rapid  palpable  involvement  of  the  regionary  inguinal  nodes  in 
the  controls  and  the  extent  which  this  attains.  With  the  acquirement 
of  allergy  the  local  focus  ceases  its  rapid  growth :  the  surrounding  tissue 
is  now  more  competent  to  resist  extension  of  infection,  in  that  it  reacts 
much  more  rapidly  and  vigorously  to  endogenous  reinfection.  How- 
ever, the  local  lesion  in  a  primarily  infected  animal  is  one  that  has  always 
had  comparatively  large  numbers  of  bacilli  to  cope  with,  and  if  the  initial 
dose  was  large  enough  it  never  completely  overcomes  them.  While  at 
the  centre  its  tissue  may  become  necrotic  and  some  bacilli  may  be  cast 
off  by  sloughing,  its  edges  always  harbor  bacilli  which  perhaps  set  up 
nodules  here  or  may  be  conveyed  to  regionary  nodes  to  add  to  the 
infection  there. 

In  the  originally  tuberculous  animals,  however,  many  bacilli  are 
destroyed  very  soon  after  reinfection.  The  rapidly  developing  tubercle 
tends  to  restrain  the  few  that  survive  the  first  inflammatory  reaction. 
The  failure  of  the  regionary  nodes  to  show  involvement,  or  their  relatively 
slight  involvement,  proves  how  well  early  localization  and  focalization 
are  accomplished. 

Yet  the  bacilli  are  very  tenacious  of  life  and  a  few,  a  very  few  no  doubt, 
usually  remain  for  a  long  time  in  these  reinfection  lesions.  The  latter 
can  as  a  rule  take  care  of  these,  yet  it  is  remarkable  how  frequently 
they  will  fail  in  completely  eradicating  the  bacilli:  and  it  was  because 
of  this  latter  circumstance  that  Romer,  by  reason  of  his  own  and  of 
Hamburger's  observations,  believed  that  in  allergic  animals  the  bacilli 
remained  intact  in  tissues,  yet  deprived  of  their  normal  inherent  power 
to  act  on  the  latter.  It  is  more  than  likely,  however,  that  the  varied 
interrelations  and  interactions  of  allergy  and  infection — of  the  action 
of  the  former  on  the  latter  and  of  the  latter  on  the  former,  of  the  conse- 
quent alternating  phases  of  anergy  and  allergy,  etc. — a  remarkably 
broad  and  complex  phase  of  the  subject  of  tuberculo-immunity,  which 
we  cannot  enter  upon  here,  would  explain  these  apparent  paradoxes 
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and  contmdictions.  In  the  present  instance  we  must  follow  only  a 
direct  and  clearly  del'ined  path  and  lay  bare  the  sharper  features  of 
aUerg}'. 

By  way  of  conclusion,  and  with  these  plates  of  the  local  lesions  before 
us,  we  may  profitably  point  out  the  ultimate  effects  of  the  \irulent 
inoculations  in  the  animals  figured.  At  the  end  of  nine  weeks,  on  the 
day  the  last  drawings  were  made,  the  animals  were  autopsied  with  the 
following  results: 

Animol  .1,  plate  I,  had  advanced  tuberculosis  of  the  regionar\'  inguinal 
lymph  nodes,  moderate  involvement  of  the  regionar>-  axillary-  nodes, 
and  very  advanced  tuberculosis  of  the  liver  and  lungs. 

Animol  B,  plate  1.  had  a  similar  condition  of  the  inguinal  and  a.xillary 
nodes  and  spleen  but  no  gross  involvement  of  the  liver  and  lungs. 

Animal  C,  plate  J,  had  a  similar  condition  of  the  regionary  nodes, 
advanced  tuberculosis  of  the  spleen,  slight  tuberculosis  of  the  lungs, 
and  no  gross  lesion  in  the  liver. 

Animal  A,  plate  2,  was  without  appreciable  lesion  in  regionary  nodes 
or  any  \'iscus. 

Animal  B.  plate  Z.  had  very  slight  involvement  of  the  inguinal  nodes 
but  was  without  lesion  in  the  a.xillary  nodes,  spleen,  liver  and  lungs. 

Animal  C,  plate  2,  showed  changes  identical  to  those  in  B. 

Animal  D,  plate  2,  had  no  definite  involvement  of  the  inguinal  nodes, 
liver  and  lungs;  but  there  was  sHght  lesion  of  the  axillary  nodes  and  one 
small  tubercle  in  the  spleen. 
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EXPLANATION  OF  PLATES 

Plate  1  presents  the  development  of  local  lesions  in  3  animals,  .4,  B,  and  C,  which 
were  primarily  infected  in  the  skin  (intracutaneously)  with  virulent,  living  human  tubercle 
bacilli.  At  the  time  of  infection  the  animals  were  nontuberculous  and  normal.  On  the 
left-hand  margin  of  the  plate  are  indicated  the  intervals  after  infection  at  which  the  draw- 
ings were  made.  The  outstanding  features  of  these  first  infections  are  (1)  the  absence  of 
any  immediate  reaction,  (2)  the  sluggish  development  of  tubercle  and  (3)  the  progressive 
course  of  the  tubercles  after  they  ccme  to  view. 

Plate  2  shows  the  response  to  virulent  infection  in  4  guinea  pigs,  A,  B,  C,  and  D, 
which  received  reinfection  intracutaneously.  These  animals  had  previously  been  inoculated 
with  human  tubercle  bacilh  of  low  virulence,  infections  which  served  to  render  them 
allergic  and  immune.  A  tj'pe  of  anatomic  reaction  which  is  fundamentally  different  and 
which  runs  a  different  course  from  that  depicted  on  plate  1  is  plainly  brought  out.  In 
contrast  to  the  latter  there  is  here  obser\'ed  (1)  a  rapid,  acute  inflammation,  (2)  an 
accelerated  development  of  nodule  (tubercle)  and  (3)  a  tendency  of  the  lesion  to  reach  its 
fullest  development  soon  and  then  retrogress. 

All  these  features  are  discussed  in  more  detail  in  the  text. 
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STUDIES  ON  IMMUNITY  TO  TUBERCULOSIS 

THE    RESULTS    OF   VIRULENT   REINFECTION    INTO   TUBERCULIN- 
REACTING  AREAS  (SKIN)  OF  TUBERCULOUS 
GUINEA  PIGS 

ALLEN  K.  KRAUSE  and  H.  S.  WILUS 

Proyn  the  Kenneth  Daws  Laboratory  for  the  Study  of  Tuberculosis,  of  the  Medical  Clinic  of  the 
Johns  Hopkins  Hospital  and  University 

The  experiments  which  we  are  about  to  describe  originated  in  the 
desire  to  study  the  part  played  by  inflammation  in  hindering  or  abetting 
tuberculous  infection.  As  is  well  known,  inflammatory  or  exudative 
phenomena  are  prominent  accompaniments  of  the  reaction  by  which  the 
cutaneous  or  allergic  state  manifests  itself.  The  reasons  that  would 
lead  one  to  suppose  tliat,  altogether  apart  from  the  unknown  forces  at 
work  in  the  production  of  the  allergic  reaction,  the  resulting  inflamma- 
tion of  itself  has  an  infection-resisting  influence  have  been  presented  at 
length  in  other  communications  (1),  (2),  (3),  (4),  (5). 

The  idea  that  inflammation  under  certain  conditions  tends  to  prevent 
tuberculous  infection  grew  out  of  an  exhaustive  study  of  the  cutaneous 
reaction  to  tuberculo-protein  in  guinea  pigs  (2) .  From  this  it  was  but  a 
step  to  assume  that  if  it  were  true  that  the  skin  of  a  tuberculous  animal 
resists  intracutaneous  infection  because  of  the  inflammation  set  up  at 
the  site  of  reinfection  by  the  application  of  tubercle  bacilli  to  hypersen- 
sitive soil,  it  should  be  likewise  true  that  a  similar,  though  nonspecific, 
inflammation  in  a  nonnal,  nontuberculous  animal  would  also  impede 
infection. 

Acting  upon  this  presumption,  one  of  us,  throughout  a  period  of  sev- 
eral years,  attempted  to  bring  about,  by  nonspecific  methods,  physical 
changes  in  the  skins  of  normal  gmnea  pigs  that  would  resemble  those 
met  with  in  the  well  known  cutaneous  tuberculin  reaction;  to  the  end 
that  inoculation  of  tubercle  bacilli  might  be  made  into  such  inflamed 
areas  and  the  course  of  infection  compared  with  that  which  follows  sim- 
lar  inoculation  into  normal  skin  of  normal  animals.  Various  media  were 
tried  in  these  attempts  to  injure  the  skin — heat,  bruising,  cantharides, 
needling,  etc.;   but  the  experiment  has  been  temporarily  abandoned 
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because  of  an  inability  to  produce  an  inflammation,  the  physical  extent 
and  character  of  which  were  at  all  comparable  to  those  of  the  inflamma- 
tion of  the  tuberculin  skin  reaction.  Some  of  the  irritants  blistered  the 
skin;  others  produced  only  superficial  changes  without  blistering;  still 
others  were  too  violent:  none  brought  about  that  even  congestion  and 
oedema  of  the  entire  cutis,  with  perhaps  some  central  pallor  or  necrosis, 
wliich  are  characteristic  of  the  skin  reaction;  and,  under  the  circum- 
stances, infection  of  the  inflamed  areas  was  never  performed.  Radium 
or  the  X-rays  were  never  used,  because  of  the  possible  criticism  that  be- 
sides inflammation  of  the  skin  they  might  produce  constitutional  effects 
in  the  animals.  Neither  were  sterilizing  chemical  agents,  such  as  alco- 
hol, turpentine,  iodine,  etc.  applied;  there  might  arise  a  reasonable  margin 
of  criticism  that  such  bactericidal  substances  killed  bacilli  and  in  this 
way  influenced  infection. 

The  problem  in  outline  was  (1)  how  to  get  a  skin  inflammation  that 
would  resemble  as  closely  as  possible  that  of  an  intracutaneous  reaction, 
and  (2),  once  this  was  obtained,  how  it  would  influence  infection  per- 
formed directly  into  it. 

After  the  above-noted  early  prehminary  failures  to  induce  the  right 
kind  of  inflammation,  it  occurred  to  us  that  we  might  gain  some  of  the 
information  we  sought  if  we  made  our  inoculations  of  li\ing  tubercle 
bacilli  into  areas  of  the  skin  which  were  undergoing  various  stages  of 
tubercuhn  reaction.  There  could  then,  at  any  rate,  be  no  question  that 
we  were  starting  with  an  unobjectionable  type  of  inflammation.  We 
would,  of  course,  be  obliged  to  work  with  tuberculous  animals,  which 
by  reason  of  a  primary  infection  were  already  immune  as  well  as  allergic; 
but  tuberculo-immunity  at  best  is  a  relative  immunity,  with  many 
shades  and  degrees  of  variation,  and  it  was  reasonable  to  presume  that 
animals  infected  in  the  manner  intended  would  exhibit  a  different  be- 
havior toward  infection  when  compared  with  control  tuberculous  animals 
whose  normal,  nonreacting  skin  had  been  similarly  reinfected.  We 
were  aware  also  that  the  result  might  be  confused  because  the  tubercu- 
lin skin  test,  before  reinfection,  might  have  a  more  deep  seated  effect  on 
the  animals  than  the  production  of  a  simple  inflammation;  yet  it  did  not 
appear  likely  that  the  small  amount  of  tuberculin  employed  in  the  test, 
an  amount  that  would  apparently  be  much  less  than  that  necessary  to 
induce  a  constitutional  reaction,  would  produce  effects  that  would  seri- 
ously interfere  with  a  proper  interpretation  of  whatever  results  might 
occur. 
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The  experiment  was  accordingly  performed  in  four  stages,  as  follows: 

1.  rri'piiration  of  :ininuils  by  infeclinn  ami  thus  sensitizing  them. 

2.  'I'he  production  of  skin  inllammations  bj-  the  intracutaneous  appli- 
cation of  tuberculo-protein. 

^.  Reinfection  with  living  tubercle  bacilli  into  the  inflamed  areas. 

4.  Observation  and  estimation  of  the  fmal  results  at  autopsy. 

The  fact  that  reinfection  was  made  in  the  skin  furnished  the  oppor- 
tunity to  observe  and  record  closely  the  development  and  course  of 
local  lesion  at  the  site  of  inoculation,  an  opportunity  of  which  we  availed 
ourselves  fully.  For  a  week  after  reinfection  the  condition  of  the  ani- 
mals was  noted  in  dct;iil  almost  daily;  and  after  this  period,  at  least 
once  a  week  for  nine  weeks  after  reinfection.  We  thus  accumulated  a 
large  mass  of  data,  much  of  which  had  a  bearing  on  one  or  two  other 
phases  of  immunity  and  infection  which  we  had  not  anticipatetl.  The 
main  problem  which  we  set  out  to  investigate  was  not  solved;  but  there 
were  disclosed  several  features  of  infection  which  to  us  appear  to  be  of  as 
great  importance. 

THE   EXPERIMENT   IN   DET.ML 

1.  Preparation  of  animals.  On  September  26,  1919,  seventy  normal, 
full-grown  guinea  pigs,  of  an  average  weight  of  from  300  to  500  grams, 
were  inoculated,  each  subcutaneously  in  the  right  groin,  with  0.5  cc.  of 
a  hea\y  suspension  of  a  vigorously  growing  glycerine-agar  culture  (three 
weeks  old)  of  li\-ing  human  tubercle  bacilli  of  low  virulence.  The  culture 
was  of  the  R  1  strain,  Saranac  Laboratory.  Its  infecting  capacity  for 
guinea  pigs  has  been  fully  described  in  another  communication  (6),  to 
which  the  reader  is  referred.  Under  the  ordinary'  conditions  of  a  single 
subcutaneous  infection  into  the  groin  it  brings  about  a  macroscopic 
tuberculosis  that  is  confined  to  the  hinphatic  system  and  never  appears 
in  the  \-iscera.  The  sensitizing  and  immunizing  results  of  such  infection 
have  also  been  recorded  elsewhere  (2),  (7),  (8),  (9). 

During  a  period  of  almost  six  weeks,  while  infection  was  developing 
in  these  animals,  cutaneous  sensitiveness  to  tuberculin  was  tested  from 
time  to  time  on  several  individuals  of  the  series.  We  desired  to  make 
our  tuberculin  injections  at  a  time  when  there  could  hardly  be  any  doubt 
that  all  animals  were  uniformly  and  highly  hypersensitive.  Before  and 
during  this  preliminary-  period  too,  in  order  to  be  certain  of  its  infecting 
capacity,  we  intracutaneously  inoculated  several  normal   guinea   pigs 
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with  varying  doses  of  the  virulent  tubercle  bacillus  that  was  to  be  used 
later  for  reinfection.  In  this  way  we  could  become  familiar  with  its 
infectiousness  at  the  time  of  the  experiment. 

1.  The  production  of  skin  inflammations.  Of  the  70  infected  guinea  pigs, 
4  died  during  the  first  few  weeks  after  primary  infection;  and  57  of  those 
remaining  were  used  for  reinfection  into  tuberculin-reacting  areas.  The 
remaining  9  were  used  as  tuberculous  controls  for  reinfection,  that  is, 
in  them  reinfection  was  to  be  performed  into  skin  that  had  not  under- 
gone tuberculin  reaction. 

The  57,  above  named,  were  then  divided  into  three  separate  lots  as 
follows: 

Lot  1 :  Comprising  IS  survivors  of  the  20  originally  numbered  1  to  10 
and  31  to  40. 

Lot  2:  Comprising  20  animals  numbered  11  to  20  and  41  to  50. 

Lot  3:  Comprising  19  survivors  of  the  20  originally  numbered  21  to 
30  and  51  to  60. 

These  three  lots  were  then  prepared  for  reinfection  as  follows : 

Lot  1:  On  November  1,  1919,  or  thirty-five  days  after  primary  R  1 
infection,  8  of  them  (nos.  1,  3,  4,  5,  6,  7,  8  and  10)  were  injected  intra- 
cutaneously  with  W.  E,  in  the  skin  of  the  left  side,  which  was  the  side 
opposite  to  the  local  (right  groin)  tuberculous  lesion,  and  10  (nos.  31  to 
40  inclusive)  in  the  skin  of  the  right  side,  or  the  same  side  as  the  original 
infection.  The  \V.  E.  was  a  water  extract  (no.  309)  of  desiccated,  pul- 
verized, human  tubercle  bacilli,  of  which  0.1  cc.  was  injected  into  each 
animal.  A  given  amount  of  water  extract  had  been  first  diluted  with 
an  equal  quantity  of  physiological  salt  solution,  so  that  each  animal  re- 
ceived a  total  bulk  of  0.2  cc.  of  fluid. 

All  animals  of  lot  1  were  to  be  reinfected  in  the  tuberculin-reacting 
areas,  approximately  one-half  of  them  on  the  same  side  as  the  primary 
lesion  and  one-half  on  the  side  opposite,  on  November  5,  or  Jour  full 
days  after  the  injection  of  tuberculin. 

Lot  2:  On  November  3,  nos.  11  to  20  were  similarly  injected  intra- 
cutaneously  with  0.1  cc.  W.  E.  309  on  the  left  side  (opposite  to  lesion), 
and  nos.  41  to  50  with  0.1  cc.  W.  E.  309  on  the  right  (same)  side. 

All  animals  of  lot  2  were  to  be  reinfected,  in  the  same  way  as  those  of 
lot  1,  on  November  5,  or  two  full  days  after  the  injection  of  the  tuberculin. 

Lot  3:  On  November  4,  nos.  21  to  29  were  injected  intracutaneously 
with  0.1  cc.  W.  E.  309  on  the  left  side  (opposite  to  lesion),  and  nos.  51 
to  60  with  0.1  cc.  W.  E.  309  on  the  right  (same)  side. 
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All  animals  of  lot  3  were  to  be  reinfected,  in  the  same  way  as  those  of 
lots  1  anil  2,  on  November  5,  or  ottr  day  after  the  injection  of  tuberculin. 

The  results  of  the  skin  injections.  Between  tul)erculin  injection  and 
reinfection  oljservalions  were  made  on  all  animals  everj'  day  and  the 
results  recordeti.  Without  exception  the  skin  of  every  animal  reacted 
vigorously,  with  redness,  oedema  and  induration  that  in  most  cases 
reached  a  maxinnim  of  20  by  20  mm.  or  more.  Reactions  usually  reached 
their  height  between  twenty-four  and  forty-eight  hours  after  injection: 
few  seemed  complete  at  the  end  of  twenty-four  hours,  while  none  in- 
creased after  forty-eight  hours.  For  the  individuals  of  the  several  series 
the  results  were  as  uniform  as  is  ever  obsersed  under  similar  conditions. 

But  there  was  an  apparently  significant  difference  in  result,  if  one  fol- 
lowed and  compared  the  reactions  set  up  in  the  side  opposite  to  the  lesion 
with  those  induced  on  the  same  side. 

It  was  noticed  that  the  skin  reaction  on  the  same  side  began  as  vigor- 
ously as  that  on  the  opposite  side  but  that  it  did  not  reach  as  high  a 
maximum  and  it  subsided  more  rapidly.  On  the  same  side  there  oc- 
curred hardly  necrosis  or  haemorrhage:  while  on  the  opposite  side  these 
were  often  marked. 

At  the  same  time  there  was  usually  a  marked  focal  reaction  on  the 
same  side.  The  superlicial  inguinal  nodes  swelled  enormously  and  fre- 
quently the  entire  skin  from  the  site  of  tuberculin  injection  to  that  over- 
lying the  nodes  and  apparently  the  subcutaneous  tissue  took  part  in  the 
reaction  and  became  red  and  oedematous.  There  was  often  a  confluent 
band-like  area  of  oedema  reaching  from  the  point  of  injection  to  the 
nod«  ",.  The  subcutaneous  tissue  was  apparently  the  most  involved, 
and  gave  to  the  entire  area  of  reaction  an  appearance  as  though  the  skin 
itself  was  much  more  inflamed  than  in  those  in  which  injection  had  been 
performed  on  the  opposite  side.  This  was  especially  noticeable  after 
twenty-four  hours,  following  which  the  skin  reaction  underwent  a  rapid 
subsidence. 

What  had  happened,  of  course,  was  that  tuberculin,  applied  to  the 
same  side  as  the  lesion,  had  drained  lymphatically  to  the  infected  right 
superficial  inguinal  nodes  and  here  set  up  a  focal  reaction.  The  intra- 
cutaneous reaction  had  begun  earlier  than  the  focal  reaction  and  in  the 
regular  way.  But  soon  the  focal  reaction  ensued  and  brought  about 
not  only  changes  in  its  neighborhood  but  also  a  constitutional  reaction. 

We  are  fairly  certain  that  a  constitutional  reaction  is  set  up  by  a  focal 
reaction  (10\     We  also  know  that  the  effect  of  a  constitutional  reaction 
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is  to  blunt  the  skin  reaction  (2).  As  soon,  therefore,  as  a  constitutional 
effect  was  produced  by  the  focal  reaction,  the  former  began  to  diminish 
the  skin  reaction  which  was  in  progress  at  the  time.  All  this  was  plain 
in  tliese  animals  and  served  to  emphasize  how  complicated  are  the  various 
interdependent  relations  between  these  three  types  of  reaction  in  the 
tuberculous  animal,  that  is,  the  intracutaneous  (tissue)  reaction,  the 
focal  reaction,  and  the  constitutional  reaction. 

The  injections  of  tubercuHn  on  the  side  opposite  to  the  lesion  did  not 
arouse  any  visible  focal  effects.  This  tubercuUn  would,  of  course,  drain 
to  regionary,  noninfected  nodes  and  then  past  these  and  ultimately 
reach  the  blood.  Whatever  tuberculin  would  reach  the  infected  right 
superffcial  inguinals  would  be  only  that  minimal  amount  which  was 
conveyed  to  these  by  their  arterial  blood,  and  tliis  was  insufficient  to 
induce  reaction  in  them.  The  skin  reactions  accordingly  followed  the 
rule  that  is  always  obser\-ed  in  ordinary  tuberculous  animals. 

As  has  been  said  above,  all  reactions  were  subsiding  by  the  end  of 
forty-eight  hours.  By  the  end  of  four  days  almost  all  of  the  very  acute 
features  of  the  inflammations  were  gone.  When,  therefore,  on  Novem- 
ber 5,  we  came  to  reinfect  these  animals  into  the  tuberculin-reacting 
areas,  we  made  our  inoculations  into  several  varying  stages  of  inflamma- 
tion, as  foUows: 

In  lot  1  the  acute  inflammations  had  largely  subsided. 

In  lot  2  they  were  subsiding. 

In  lot  3  they  had  not  yet  reached  their  height  but  were  still  developing. 

In  other  words  reinfection  with  living  bacilli  were  performed  (1)  into 
stationar}^  or  fading  reactions, — lots  1  and  2;  and  (2)  into  progressing 
reactions. 

3.  Reinfection  of  reacting  animals  and  nonreacted  tuberculous  controls, 
and  primary  infection  of  normal  controls.  For  this  purpose  the  following 
emulsion  was  used: 

The  contents  of  two  glycerine-agar  tubes  of  sixteen  day  old,  vigorously 
growing,  virulent,  human  tubercle  bacilli  (strain  H37,  Saranac  Labora- 
tory) were  rubbed  up  in  a  mortar  with  a  drop  or  two  of  physiological  salt 
solution.  To  this  paste  was  carefully  added,  drop  by  drop,  and  with 
the  emulsion  being  continually  stirred,  15  cc.  of  physiological  salt  solu- 
tion. The  resulting  thick  suspension  was  then  centrifugated  for  ten  min- 
utes at  high  speed  (about  3000  revolutions  per  minute).  The  superna- 
tant suspension  was  milky  in  appearance.  It  was  withdrawn  and  filtered 
through  cotton,  and  about  7  cc.  of  fresh  physiological  salt  solution  were 
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added  to  the  5  cc.  of  the  filtrate  and  thoroughly  mixed  with  the  latter. 
The  fluid  appeared  perfectly  limpid  but  stained  smears  showed  it  to 
contain  too  many  bacilli  in  clumps.  It  was  accordingly  again  filtered 
through  cotton;  and  to  the  4  or  5  cc.  that  filtered  through,  from  5  to  7 
cc.  of  fresh  salt  solution  were  added  and  thoroughly  mixed.  Stained 
smears  of  this  latter  fluid  showed  an  even  distribution  of  bacilli,  nearly 
all  of  which  were  single  and  averaged  about  3  to  5  to  the  oil  immersion 
field.  There  were,  however,  still  a  very  few  small  clumps,  made  up  of 
two  or  three  bacilli.  It  was  therefore  again  diluted  with  5  cc.  of  salt 
solution.  This  final  suspension  exhibited  about  2  or  3  bacilli  to  the  oil 
immersion  field  and  was  at  once  used  for  inoculation. 

On  November  5  each  animal  of  lots  1,  2  and  3  was  inoculated  as  previ- 
ously described  with  0.1  cc.  of  the  above  suspension ;  and  at  the  same  time 
the  same  dose  of  the  same  suspension  was  inoculated  intracutaneously 
into  2  other  lots  of  guinea  pigs.     These  latter  were: 

Lot  4:  Comprising  the  remaining  9  animals,  numbered  61  to  69,  of  the 
70  which  received  a  primary  infection  on  September  26.  These  had  not 
been  injected  with  tuberculin.  They  were  to  be  the  tuberculous  con- 
trols of  the  experiment,  to  indicate  to  us  how  much  basic  immunity  had 
been  conferred  upon  the  guinea  pigs  by  the  primary  R  1  infection.  They 
were  inoculated  on  the  left  (opposite  to  R  1  lesion)  side. 

Lot  5:  Comprising  10  normal  nontuberculous  guinea  pigs,  numbered 
88  to  97.  These  were  to  serve  as  controls  which  would  point  out  the 
infectiousness  of  0.1  cc.  of  our  II  37  suspension  in  nonimmune  animals. 

To  recapitulate:  Under  exactly  similar  conditions  of  time  and  dosage  18 
guinea  pigs  were  intracutaneously  infected  into  the  subsided  inflammatory 
areas  of  tuberculin  skin  reactions,  8  on  the  side  opposite  to  a  primary 
R  1  infection  and  10  on  the  same  side;  20  were  infected  into  subsiding 
or  stationary  inflammator}-  areas,  10  on  the  same  side  as  primary'  lesion 
an^  10  on  the  opposite  side:  19  were  infected  into  developing  areas  of 
inflammation,  9  on  the  side  opposite  to  primar}'  lesion  and  10  on  the 
same  side;  9  were  infected  into  pre\-iously  untouched  skin,  which  was 
however  allergic  because  the  animals  had  pre\-iously  been  rendered  tu- 
berculous, and  the  reinfections  were  performed  on  the  side  opposite  to 
the  primary  lesions;  and  10  were  infected  into  skins  that  were  normal 
because  the  animals  were  nontuberculous  and  therefore  nonallergic  and 
nonimmime. 

The  following  faults  of  technique  were  committed  during  the  H  37 
infections:  nos.  8  and  58  received  0.15  cc.  of  the  suspension,  instead  of 
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the  uniform  0.1  cc;  in  nos.  12,  13  and  36  the  inoculations  were  more 
subcutaneous  than  intracutaneous;  and  in  nos.  41,  46,  47  and  69  the  in- 
oculations were  incomplete,  that  is,  slightly  less  than  the  usual  dose  of 
0.1  cc.  It  is  questionable  whether  these  errors  influenced  the  results 
to  any  extent,  though  in  nos.  12,  13  and  36  the  local  lesions  were  less 
severe  than  in  the  general  run  of  animals  of  their  series. 

THE    IMMEDIATE   RESULTS   OF   THE   VIRULENT   INOCULATIONS 

In  lots  1  and  2.  We  have  said  that  in  these  animals  reinfection  was 
performed  into  subsiding  or  stationary  inflammations.  At  twenty-four 
hours  after  the  inoculation  there  was  no  increase  in  the  inflammations 
over  the  condition  noted  the  day  before,  Just  before  inoculation. 

hi  Jot  3.  Twenty-four  hours  after  inoculation  most  of  these  animals 
showed  more  of  a  skin  reaction  than  on  the  day  of  reinoculation.  These 
were  the  animals  which  were  infected  into  the  reacting  areas,  twenty-four 
hours  after  the  injection  of  tubercuhn.  Since  it  takes  over  twenty-four 
hours,  as  a  rule,  for  an  intracutaneous  reaction  to  reach  its  maximum, 
it  was  Ukely  that  the  reaction  which  was  in  progress  when  reinfection 
was  performed  had  simply  gone  ahead  to  its  full  development. 

At  any  rate  it  was  impossible  to  detect  anything  that  suggested  that 
the  introduction  of  the  Hving  bacilli  into  the  reacting  areas  of  lots  1, 
2  and  3  had  "whipped  up"  the  reactions. 

In  lot  4.  These  animals  all  showed  the  allergic  phenomenon  at  its 
prettiest.  It  will  be  remembered  that  they  were  not  given  tuberculin. 
With  this  exception  they  were  sunply  tuberculous  animals  that  had  been 
tuberculized  in  exactly  the  same  way  as  the  individuals  of  lots  1,  2  and 
3;  and  into  their  normal  appearing,  though  hypersensitive,  skins  the 
same  doses  of  virulent  tubercle  bacilli  had  been  inoculated.  At  the  end 
of  twenty-four  hours  all  showed  at  the  sites  of  inoculation  delicate, 
though  definite  skin  reactions,  due  to  the  introduction,  not  of  tuberculin, 
but  of  li\dng  tubercle  bacilli. 

The  reactions  were  plain  areas  of  redness  which  averaged  20  by  20 
mm.  in  diameter.  There  was  moderate  oedema  (-f  +  on  the  average) 
and  induration  in  all.  In  a  few  there  were  slight  evidences  of  central 
necrosis.  They  were  not  to  be  compared  to  those  produced  by  0.1  cc. 
of  water  extract.  But  it  was  remarkable  that  so  few  bacilli — there  coidd 
not  have  been  more  than  several  hundred  in  the  doses  which  we  employed 
— could  release  enough  protein  to  arouse  the  reaction.     The  result  was  a 
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brilliant,  example  of  how  sensitive  the  allergic  state  is  to  even  minute 
amounts  of  antigen;  and  illustrated  anew  that  allergic  tissues  (those  oj 
tuberculous  animals)  react  with  injlammation  to  Hi'ing  bacilli  exactly  like 
they  do  to  tuberculin. 

The  results  in  lot  4  showed  the  bacilli  meeting  with  inflammatory  con- 
ditions that  were  again  ditTerent  than  obtained  in  the  animals  of  lots  1,  2, 
and  3.  In  the  latter  series  varj  ing  grades  of  inflammation  were  present 
when  the  bacilli  were  inoculated;  in  the  former  there  was  no  inflammation 
at  the  time  of  inoculation :  the  bacilli  were  introduced  into  noninflamed 
soil  and  did  not  come  under  the  influence  of  inflammation  until  several 
hours  later  when  exudation  began  to  develop  because  of  their  presence 
in  allergic  tissues. 

/;/  lot  5.  At  twenty-four  hours  there  was  not  the  slightest  trace  of 
reaction  in  these,  the  normal  controls.  All  skins  were  smooth  and  flat, 
and  only  a  faint  point  of  redness  due  to  trauma  indicated  where  the 
inoculation  had  been  made  the  day  before. 

During  the  first  week  after  inoculation  obser\ations  were  made  almost 
daily.  At  three  days,  the  reacting  areas  in  practically  all  the  animals 
had  cleared  up.  In  the  case  of  the  nontuberculous  controls  (lot  5)  there 
was  not  the  slightest  sign  of  the  inoculation.  In  the  tuberculous  con- 
trols (lot  4)  but  faint  traces  remained,  except  a  small,  slightly  indurated 
spot;  while  by  five  days  in  these  animals  the  acute  inflammation  had 
totally  subsided,  but  in  their  place  there  now  appeared  small,  indurated 
and  faintly  red  nodules,  about  3  by  3  mm.  in  size.  At  five  days  the  skins 
of  the  normal  controls  (lot  5)  were  perfectly  normal. 

By  the  end  of  the  first  week  marked  differences  between  the  several 
series  of  animals  began  to  appear.  The  most  striking  contrast  was  be- 
tween the  members  of  lot  4,  the  nontuberculinized,  tuberculous  controls 
and  those  of  lot  5,  the  normal  controls. 

Ever}-  animal  of  lot  4  now  had  a  definite  nodule,  at  the  site  of  inocula- 
tion, which  projected  above  the  surface  and  averaged  about  6  by  6  mm. 
in  size.  In  other  words,  there  was  occurring  here  an  accelerated  de- 
velopment of  real  tubercle,  in  the  area  -where  there  had  pre\dously  been 
a  rapid,  acute  inflammation.  The  regionary  lymph  nodes  showed  no 
changes. 

On  the  other  hand,  with  the  exception  of  one  animal,  none  of  the  non- 
tuberculous  controls  (lot  5)  showed  any  reaction.  The  skin  was  flat 
and  smooth,  and  to  all  appearances  normal.  The  contrast  was  really 
remarkable;  and  the  result  emphasized  once  more  that  a  hj-persensitive 
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(tuberculous)  aninial  reacts  to  tubercle  baciUi,  not  only  with  an  imme- 
diate acute  inflammation,  but  also  with  an  accelerated  development  of 
tubercle  soon  after  the  acute  inflammation  has  subsided.  There  is 
considerable  evidence  that  during  the  allergic  reaction  to  Uving  bacilli, 
some  of  the  latter  are  destroyed  very  soon  after  implantation  (11).  In 
allergic  animals  therefore  the  tubercular  reaction  must  take  place  to  fewer 
bacilli  than  in  primarily  infected  animals:  yet  tubercle  formation  occurs 
earUer  than  in  the  latter.  This  fact  suggests  that  in  tuberculo-hyper- 
sensitiveness  there  exists,  not  only  a  changed  reaction  that  is  manifested 
by  exudative  phenomena,  but  also  an  altered  reacting  capacity  of  cells 
of  the  fixed  tissue  type.  We  will  not  pause  here  to  discuss  further  the 
probabiUty  and  meaning  of  this  latter  component  of  allergy.  They  are 
referred  to  at  greater  length  in  another  communication  (12). 

At  the  time  we  are  considering,  the  manifestations  at  the  sites  of  inocu- 
lation in  the  guinea  pigs  of  lots  1,  2  and  3  were  variable.  Many,  like 
those  of  lot  4,  showed  nodular  tubercle  developing:  many  others  had 
scabs  covering  the  site,  or  the  scabs  had  dropped  off,  leaving  ulcers. 

Fifteen  days  after  inoculation  (November  20),  the  ulcerated  points 
of  the  reinfected  animals  had  nearly  all  closed  over,  and  in  many  the 
areas  of  tuberculin  reaction  were  irregular  and  nodiflar.  Many  of  the 
areas  again  ulcerated  later. 

It  will  be  remembered  that  at  seven  days  there  were  no  nodules  in 
the  skin  of  the  normal  controls  (lots  5).  During  the  past  week,  however, 
nodules  had  appeared.  They  were  now  developing  rapidly  and  at  this 
time  (fifteen  days)  usually  equaUed  those  of  lot  4  (tuberculous  controls) 
in  size.  They  were  softening  and  apparently  getting  ready  to  break 
down,  while  in  lot  4  evidences  of  suppuration  were  slight  or  absent.  But 
the  main  change  was  a  definite,  and  in  a  few  instances  marked,  involve- 
ment of  the  regionary  lymph  nodes  of  the  members  of  lot  5.  Only  a 
very  few  of  all  the  reinfected  animals  showed  palpable  lymph  node 
changes  at  this  time :  in  most,  the  nodes  were  entirely  normal. 

From  now  on  the  local  lesions  which  were  accessible  to  observation 
followed  varying  courses  of  development  in  the  several  series.  Weekly 
records  were  made  of  all  animals  and  on  January  7,  1920,  or  nine  weeks 
after  virulent  infection,  the  experiment  was  terminated  and  all  anim.als 
killed  and  autopsied  on  the  same  day. 
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THE    FINAL  RESULTS   OF  TME   VIRULENT   INOCULATIONS 

Between  virulent  infection  and  the  end  of  the  experiment  only  three 
animals,  no.  11  (lot  2)  and  nos.  2.^  and  60  (lot  3),  died.  None  of  the 
deaths  were  due  to  tuberculosis.  There  remained,  therefore,  73  guinea 
pigs. 

The  main  interest,  of  course,  lies  in  the  variations  of  immunity  brought 
about  by  the  tuberculin  inflammations.  To  judge  this  wc  had  two  bases 
of  comparison:  (1)  the  results  of  the  virulent  inoculations  in  the  normal, 
nontuberculous  animals  of  lot  5  which  would  indicate  the  normal  infec- 
tiousness of  the  suspension  employed;  and  (2)  the  results  in  the  non- 
tuberculinized  animals  of  lot  4,  which  would  point  out  the  essential 
immunity  conferred  by  the  primary  Rl  infections.  If  any  series  showed, 
on  the  average,  less  tubercidosis  than  lot  4,  we  would  be  justified  in 
concluding  that  its  immunity  had  been  increased  by  our  procedures: 
if  it  exhibited  greater  involvement  than  lot  4  but  less  than  lot  5,  it  was 
manifest  that  we  had  reduced  an  immunity  which  it  once  possessed. 

We  present  the  varying  results  in  the  several  lots  of  animals  in  the 
accompanying  series  of  tables  (table  I  to  8),  in  which  are  brought  to- 
gether all  the  significant  data  that  have  a  bearing  on  resistance  to  the 
virulent  infection.  Thoroughly  complete  and  detaUed  analysis  of  these 
records  is  impossible  and  the  presentation  of  too  much  detail  would  likely 
result  ordy  in  confusing  the  broader  issues  which  the  experiment  disclosed. 
We  will  content  ourselves,  therefore,  with  what  will  be  for  the  most 
part  merely  summarized  interpretations  of  the  tables. 

The  tables  bring  together  the  following  information:  the  character  of 
the  site  of  inoculation  at  the  time  of  infection;  data  concerning  the  local 
skin  lesion  such  as  the  presence  or  absence  of  ulceration,  the  time  of  the 
latter's  first  appearance  and  its  general  character  and  degree,  the  general 
character  and  degree  of  the  local  lesion  throughout  the  experiment  and 
its  character  at  the  end  of  the  experiment;  changes  in  the  regionary 
IjTTiph  nodes,  such  as  the  time  of  first  palpable  changes  and  the  maxi- 
mum degree  of  involvement  of  both  inguinal  and  axillarj'  nodes;  and, 
finally,  the  location  and  degree  of  tuberculous  involvement  in  spleen, 
liver  and  lungs. 

Comparison  of  tables  7  and  8  discloses  at  a  glance  that  the  basic 
immunity  to  \iriilent  infection,  conferred  by  the  primary'  Rl  inoculation, 
was  high  and  verj'  competent.  All  of  the  originally  normal  animals 
(table  8)  became  pretty  thoroughly  tuberculous  by  the  end  of  nine  weeks. 
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Local  ulceration  in  them  was  uniformly  quite  early,  and  was,  in  the 
main,  progressive.  The  nearest  draining  lymph  nodes,  the  inguinals, 
were  all  involved  by  the  end  of  fifteen  days  and  their  involvement  became 
extreme.  The  spleens  of  all  showed  advanced  tuberculosis,  while  the 
majority  had  slight  to  moderate  involvement  of  the  liver  and  slight 
lesion  in  the  lungs. 

On  the  other  hand  the  tuberculous  animals,  which  had  been  inoculated 
without  preliminary  tubercuUnization  of  the  skin,  with  two  exceptions 
exhibited  no  visceral  lesion  whatever  and  in  one  of  the  exceptions,  no. 
61,  the  lesion  of  the  spleen  was  doubtful  (table  7).  The  one  animal,  no. 
67,  which  had  definite  visceral  lesion,  had  this  confined  to  a  single  small 
tubercle  of  the  spleen.  In  all  these  animals  the  local  lesion  was  non- 
progressive, while  the  majority  suffered  no  palpable  involvement  of 
their  regionary  inguinal  nodes.  Of  all  the  reinfected  animals,  these  shmved 
in  every  way  the  highest  immunity  to  virulent  inoculation. 

The  animals  whose  resistance  ranked  next  to  that  of  the  nontubercu- 
linized,  tuberculous  controls  were  those  which  had  been  inoculated  into 
reacting  areas  four  days  after  tuberculin  was  injected  (lot  1);  and  of 
these  the  results  were  a  little  better  in  the  animals  which  were  infected 
on  the  side  opposite  to  the  lesion. 

In  the  animals  of  lots  2  and  3,  those  infected  two  days  and  one  day 
respectively  after  tubercuUn  injection,  there  was  in  general  a  good  deal 
more  tuberculosis  than  in  those  of  lot  1.  There  is  not  very  much  dif- 
ference in  results  between  the  members  of  lot  2  and  lot  3,  except  perhaps 
that  lot  3  have  slightly  more  involvement.  But  it  is  plain  in  each  series 
that  when  reinoculation  was  performed  into  reacting  areas  on  the  same 
side  as  the  primary  lesion,  it  is  met  with  diminished  resistance  as  compared 
with  infection  into  the  opposite  side. 

In  order  to  limit  the  scope  of  this  paper  to  a  plain  statement  of  the 
experiment  and  its  results,  we  shall  not  at  this  place  enter  upon  a  discus- 
sion of  the  causes  and  significance  of  these  results.  This  is  reserved  for 
a  more  general  consideration  of  allergy  and  immunity  to  tuberculosis 
which  will  appear  in  another  paper.  We  would  here  merely  draw  from 
our  experiment  the  following  deductions: 

If,  because  of  an  existing  tuberculous  infection,  an  animal  (guinea 
pig)  has  acquired  a  given  degree  of  allergy  and  immunity,  both  of  these 
are  reduced  under  the  following  conditions: 

1.  They  arc  reduced  at  the  site  of  an  inflammatory  tuberculin  reaction 
for  at  least  four  days  after  the  application  of  the  tuberculin. 
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2.  They  are  more  reduced  by  inflammatory  tuberculin  reactions  at 
places  which  are  within  the  IjTnphatic  drainage  area  of  tuberculous  foci 
than  at  places  which  are  not  so  situated. 

3.  They  are  reduced  to  a  greater  extent  shortly  (one  to  two  days) 
after  the  application  of  tuberculin  than  later  (four  days  after  tuberculin). 

The  part  played  Ijv  the  inflammation  of  the  allergic  reaction,  considered 
purely  by  itself,  remains  undisclosed. 
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THE  EFFECT  OF  ARTIFICIAL  PNEUMOTHORAX  ON 
PULMONARY  TUBERCULOSIS  IN  THE  RABBIT 

H.  J.  CORPER,  SALING  SIMON  and  O.  B.  RENSCH 
Research  Department,  National  Jewish  Hospital  for  Consumptives,  Denver,  Colorado 

The  treatment  of  pulmonary  tuberculosis  by  means  of  artificial  pneu- 
mothorax has  a  well  established  place  in  clinical  therapeusis.  Never- 
theless, until  very  recently,  the  study  of  the  effects  of  artificial  pneumo- 
thorax upon  experimental  tuberculosis  seems  to  have  escaped  attention. 
Historically  (1),  the  conception  of  artificial  pneumothorax  as  a  thera- 
peutic procedure  dates  back  about  one  hundred  years,  when  (1821) 
James  Carson  reported  physiological  experiments,  in  which  he  measured 
the  pressure  which  balances  the  elasticity  of  the  lung,  and  suggested  com- 
pression as  a  secure,  simple  and  complete  remedy  for  suppurative  lesions 
or  cavities  of  this  organ,  although  he  never  practically  applied  it.  Ram- 
adge  some  years  later,  however,  tried  this  procedure  on  a  patient  with 
ulcerative  phthisis  with  apparent  success;  but  at  the  time  his  views 
attracted  no  notice.  With  the  advent  of  antiseptic  surgery  Cayley  in 
1885  tried  to  cure  a  severe  pulmonary  hemoptysis  by  producing  lung  col- 
lapse, with  success.  His  report  was  well  received  and  had  his  technique 
been  better  the  collapse  method  would  probably  have  progressed  more 
rapidly  at  that  time.  Adams  in  1887  in  England,  Spath  in  1888  in 
Germany  and  Herard  in  1881  wrote  to  the  effect  that  curative  influ- 
ences occurred  in  tuberculous  cavities  of  the  lung  as  a  result  of  spon- 
taneous hydropneumothorax.  Potain  in  1885  to  1888  deliberately 
injected  sterilized  air  into  the  pleural  cavity,  in  three  cases  of  spon- 
taneous pneumothorax  with  liquid  effusion,  to  maintain  immobilization. 
He  also  accurately  measured  the  intrapleural  pressure,  and  constantly 
referred  to  the  possibility  of  curing  phthisis  by  artificial  pneumothorax; 
but  he  found  no  followers.  Forlanini's  first  papers  in  1882  dealt  with 
the  dependence  of  ulcerative  processes  in  the  lung  upon  mechanical 
causes,  and  showed  that  pleural  effusion  or  spontaneous  pneumothorax 
often  result  in  an  arrest  of  the  phthisical  process.  In  1888  he  for  the 
first  time  injected  air  into  a  pleural  effusion,  but  not  until  1894  did  he 
publish  his  first  two  cases  of  artificial  pneumothorax.     He,  however,  had 
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no  followers  and  made  no  further  reports  until  1906.  In  1898  J.  B.  Mur- 
phy contributed  to  the  subject  and  presented  his  arguments  in  favor  of 
compressing  the  lungs  for  tuberculosis  and  the  methods  by  which  such 
pulmonary  (juiescence  or  collapse  can  be  obtained.  He  believed  the 
intrapleural  injection  of  gas  or  fluid  to  be  preferable.  He  tried  this  on  5 
cases,  2  failing  on  account  of  pleural  adhesions,  and  the  other  3  giving 
excellent  results.  The  following  year  Lemke,  a  pupil  of  Murphy's, 
reported  on  53  cases  treated  with  intrapleural  injections  of  nitrogen. 
Murphy,  fully  convinced  of  the  scientific  value  of  pneumothorax,  persist- 
ently refused  to  use  it.  because  it  would  take  him  out  of  surgery  into 
medicine.  However,  Murphy's  and  Lemke's  labors  attracted  the  atten- 
tion of  Brauer  at  Marburg,  and  it  was  through  Brauer's  influence  that 
compression  therapy  became  a  rational  and  methodical  procedure. 
Brauer  and  his  pupils  have  also  contributed  largely  to  the  scientific 
understanding  of  the  effects  of  pneumothorax. 

From  a  study  of  the  literature  there  seems  to  be  a  general  uniformity 
of  opinion  regarding  the  resultant  effect  of  the  pneumothorax  upon  the 
diseased  lung  and  it  is  usually  conceded  to  be  of  an  inhibitory  nature, 
although  the  details  of  the  mechanism  of  this  action  are  somewhat  open 
to  discussion.  Anatomical  studies  of  the  effects  of  pnemothorax  upon 
tuberculous  lungs  are  few  and  usually  their  interpretation  is  open  to 
question.  In  most  cases  there  is  a  tendency  to  the  production  of  fibrous 
tissue  in  the  compressed  lungs  with  a  collapse  and  healing  of  cavities. 
Grat2  (2)  as  a  result  of  the  histological  study  of  3  cases,  in  which  com- 
pression had  been  produced,  concludes  that  rest  of  the  tuberculous  lung 
causes  a  quiescence  of  the  tuberculous  process  with  subsequent  healing, 
which  appears  as  an  encapsulation  of  the  caseous  areas  and  an  organiza- 
tion of  the  pneumonic  areas.  The  stimulation  to  connective  growth  has 
its  explanation  in  the  stasis  in  the  lymph  circulation  and  the  resultant 
diminished  absorption  of  the  tuberculous  toxins. 

Warnecke  (3)  studied  a  case  histologically  with  care  and  found  that 
the  collapsed  lung  tended  toward  a  diffuse,  chronic  induration  or  cirrho- 
sis, while  the  other  lung  was  affected  with  a  progressive  type  of  the  dis- 
easD.  He  concluded  that  artificial  pneumothorax  produces  a  favorable 
influence  upon  pulmonary  tuberculosis  from  a  pathological  anatomical 
viewpoint.  Kistler  {-i),  like  Warnecke,  saw  the  IjTnph  vessels  enlarge 
and  believed  lymph  stasis  to  play  an  important  part  in  the  healing. 
Warnecke  cites  Forlanini  as  giving  an  interesting  observ-ation,  indicating 
that  in  a  well  compressed  lung  no  fresh  tubercles  could  develop.     He  saw 
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a  case  of  miliary  tuberculosis  which  involved  the  entire  noncompressed 
lung,  while  the  collapsed  parts  of  the  other  lung  remained  free  from  dis- 
ease. Shingu  (5)  studied  experimentally,  by  histological  methods,  the 
fate  of  carbon  particles  inhaled  before  and  after  artificial  pneumothorax 
and  hydrothorax  in  rabbits.  He  found  that  in  control  animals  the 
carbon  was  uniformly  distributed,  slight  differences,  however,  being 
discernible,  since  the  right  lung  was  somewhat  more  pigmented  than  the 
left  and  the  upper  more  than  the  middle  or  lower  lobes.  If  the  carbon 
was  inhaled  before  compression  the  uncollapsed  lung  was  found  to  be 
lighter  than  the  collapsed  lung  and  it  contained  less  carbon.  He  con- 
cluded that  the  respiring  lung  has  freed  itself  of  the  carbon  through  the 
bronchi  while  this  was  impossible  in  collapsed  lungs.  The  bronchial 
glands  were  the  same  on  both  sides.  If  pneumothorax  was  first  per- 
formed and  carbon  then  inhaled,  the  completely  collapsed  lung  was 
free  from  it;  but  if  only  partially  collapsed,  it  contained  some  carbon 
though  the  normal  lung  contained  most  of  it.  He  drew  only  reserved 
conclusions  from  these  experiments,  especially  regarding  tuberculosis, 
and  pointed  out  that  tubercle  bacilli  may  be  retained  in  the  collapsed 
lung  and  thus  make  possible  an  increase  in  the  number  sent  through  the 
lymphatics  to  the  glands,  though  this  may  be  counter-balanced  by  the 
respiratory  rest  which  inhibits  a  further  output  of  bacilli  into  the  air 
passages,  and  the  action  of  the  lymph  stasis  which  hinders  propulsion. 
He  pointed  out  that  in  tuberculosis  the  expiration  of  tubercle  bacilli  is 
of  little  significance  compared  with  the  inhibition  of  development  of  the 
bacilli  upon  which,  to  so  great  an  extent,  healing  is  dependent. 

In  order  to  determine  whether  there  is  any  difference  between  the  blood 
content  of  collapsed  and  normal  lungs,  Bruns  (6)  studied  this  in  rabbits 
in  which  he  produced  both  closed  and  open  pneumothorax.  In  open 
pneumothorax  he  examined  the  lungs  in  from  ten  seconds  to  ten  minutes 
after  the  procedure  and  the  closed  pneumothorax  cases  were  examined 
up  to  ninety-two  days  after  compression.  In  open  pneumothorax  he 
found  that  the  collapsed  lung  contained  both  relatively  and  absolutely 
less  blood  than  the  normal  of  the  same  animal  and  this  also  held  true  in 
closed  pneumothorax.  He  also  found  a  connective  tissue  increase  in  the 
collapsed  lungs.  In  dogs,  goats  and  rabbits  there  was  an  enlargement 
of  the  right  ventricle  as  a  result  of  artificial  pneumothorax. 

In  an  elaborate  study  of  the  circulation  of  the  lung  with  the  aid  of  his 
lung  plethysmographic  method,  Cloetta  (7)  was  unable  to  arrive  at  con- 
clusions indicating  that  there  was  a  diminished  circulation  in  the  com- 
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pressed  lung.  He  repeated  Bruns's  experiments  and  could  not  find  that 
the  compressed  lung  contained  less  blood  than  the  inflated  in  the  inspira- 
tory ph;ise.  He  also  pointed  out  that  if  the  compressed  lung  did  contain 
less  blood  than  the  inllalcd  lung  it  would  not  indicate  that  the  circula- 
tion through  it  was  lessened.  All  his  experiments  seemed  to  indicate,  if 
anything,  a  better  circulation  through  the  compressed  lung.  He  showed 
the  differences  between  the  circulation  in  inspiratory  and  expiratory 
phases  (the  latter  being  greater)  and  their  effect  upon  the  carotid  pressure. 
Microscopic  evidence  obtained  by  him  not  only  corroborated  functional 
and  chemical  studies  but  guaranteed  the  reliability  of  the  entire 
plethysmographic  method. 

It  is  rather  interesting  that  the  effect  of  pneumothorax  upon  experi- 
mental pulmonan,'  tuberculosis  should  not  have  been  studied  at  an 
earlier  date;  but  no  reference  was  found  in  the  literature  indicating  that 
such  investigations  had  been  carried  out  until  that  reported  by  Shaw  (8) 
in  1919.  His  experiments  are  rather  scanty,  being  performed  on  5  rab- 
bits, and  they  led  him  to  the  conclusion  that  the  collapsed  lung  was  more 
involved  with  tuberculosis,  after  either  intravenous  or  intratracheal  injec- 
tion of  tubercle  bacilli.  The  first  animal  with  artificial  pneumothorax 
of  the  left  side  received  tubercle  bacilli  intravenously  and  was  killed 
seventeen  days  later,  when  the  left  lung  was  found  to  be  tuberculous, 
while  the  remaining  organs  were  normal.  The  second  animal  with  arti- 
ficial pneumothorax  of  the  right  side,  received  an  intratracheal  injection 
of  tubercle  bacilli  and  five  days  later  on  section  revealed  miliary  tubercles 
throughout  the  lower  lobe  of  the  right  lung,  the  rest  of  the  animal  being 
normal.  The  third  animal  without  compression  received  tubercle 
bacilli  intravenously  and  eight  days  later  on  section  revealed  miliary 
tubercles  "throughout  both  lower  lobes."  The  fourth  animal  with 
right  pneumothorax,  given  an  intravenous  injection  of  tubercle  bacilli, 
revealed  twenty  days  later  on  section  caseous  areas  in  the  middle  and 
inferior  lobes  of  the  right  lung  (this  lung  still  being  collapsed),  the  other 
organs  being  normal.  A  duplicate  of  the  fourth  animal  revealed  seven 
days  after  infection  a  number  of  miliary  tubercles  in  the  right  lung. 
If  these  obser\-ations  of  Shaw's  with  findings  so  opposite  to  the  general 
conception  on  the  effect  of  compression  upon  pulmonar>'  tuberculosis 
are  true  they  certainly  w-ould  contraindicate  the  use  of  artificial  pneumo- 
thorax, especially  in  early  cases  and  probably  in  all  cases,  and  for  this 
reason  a  new  and  more  elaborate  investigation  seemed  justified.  In  the 
experiments  to  be  reported  rabbits  were  used  exclusively,  since  of  all  the 
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usual  laboraton^  animals  available  they  were  best  suited  for  the  produc- 
tion of  either  a  one  sided  pneumothorax  or  hydrothorax  (9) ;  and  by  the 
intravenous  injection  of  a  uniform  suspension  of  virulent  human  tubercle 
bacilli  an  exclusive  and  uniform  pulmonary  tuberculosis  could  be  pro- 
duced in  them.  They  were  also  desirable  in  this  case  since  Shaw  carried 
out  his  experiments  on  rabbits. 

The  experiments  to  be  reported  were  divided  into  two  sets.  In  the 
first  set  pneumothorax  was  produced,  either  left  or  right  sided,  by  the 
injection  of  from  75  to  100  cc.  of  nitrogen,  depending  upon  the  size  of 
the  animal,  with  a  resultant  final  positive  manometric  reading  (water) 
up  to  about  -|-6  cm.  In  the  second  set  hydrothorax  was  produced  by 
the  injection  of  from  75  to  85  cc.  of  sterile  7  per  cent  acacia  in  physiologi- 
cal saline  solution.  In  the  pneumothorax  set  there  were  8  control  rab- 
bits in  which  no  collapse  was  produced,  16  rabbits  aU  collapsed  twenty- 
four  hours  before  the  intravenous  injection  of  the  tubercle  bacilli  (8  on 
the  right  side  and  8  on  the  left  side),  and  16  rabbits  given  an  intravenous 
injection  of  tubercle  baciUi  and  twenty-four  hours  afterwards  8  were 
collapsed  on  the  right  side  and  8  on  the  left  side.  The  hydrothorax  set 
was  identical  to  *his  except  that  there  were  only  three-fourths  as  many 
animals  in  the  lot.  All  of  the  rabbits  received  by  intravenous  injection 
0.5  mgm.  of  a  \'irulent  culture  1851  of  human  tubercle  bacilli  in  3  cc.  of 
0.9  per  cent  salt  solution,  made  into  a  uniform  emulsion  according  to 
the  method  pre\-iously  described  by  one  of  us  (10)  and  used  in  \-irulence 
tests.  The  animals  were  killed  at  definite  inter\-als  (10,  19,  28  and  37 
days  in  the  case  of  pneiunothorax  and  10,  20  and  30  days  in  the  case  of 
hydrothorax)  after  infection  when  the  distribution  and  character  of  the 
lesions  were  carefully  obser\'ed. 

Experiments 

the  effect  of  pneumothorax,  induced  before  and  after  infection, 
upon  the  distribution  .4nt)  type  of  tuberculosis  in  rabbits'  lungs 

All  the  animals  in  this  set  were  infected  by  the  intravenous  injection  of  a 
uniform  suspension  of  \-irulent  human  tubercle  bacilli  (0.5  milligram  in  3  cc. 
0,9%  sodium  chloride  solution)  culture  1851, 

Animals  killed  ten  days  after  infection 
1.  Controls. 
Rabbit  1.  Uniform  distribution  of  pin-point  translucent  miliary  tubercles 
throughout  both  lungs. 

Rabbit  2.  Findings  identical  to  those  in  rabbit  1, 
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2.  RiglU-sided  compression  before  infection. 

Rabbit  ,V  A  marked  right-sided  pneumothorax  was  found  by  fluoroscopy 
shortly  after  compression.  The  animal  was  infected  twenty-four  hours  after 
primary  comjircssion.  A  refill  of  nitrogen  was  made  five  days  later.  On 
section  the  right  lung  was  compressed  and  there  was  a  uniform  distribution 
of  pin-point  miliary  tubercles  throughout  both  lungs. 

Rabbit  4.  .\n  exact  duplicate  of  rabbit  3  revealed  on  section  a  slight  com- 
pression of  the  right  lung  and  a  uniform  distribution  of  pin-[)oint  miliary 
tubercles  throughout  both  lungs. 

3.  Left-sided  compression  before  infection. 

Rabbit  5.  .K  marked  left-sided  pneumothorax  was  found  by  fluoroscopy 
shortly  after  compression.  The  animal  was  infected  twenty-four  hours  after 
primary  compression.  No  refills  were  made.  On  section  the  left  lung  still 
showed  some  compression  and  there  was  a  uniform  distribution  of  pin-point 
translucent  miliary  tuberles  throughout  both  lungs. 

Rabbit  6.  An  e.xact  duplicate  of  5.  Snuffles  complicated  the  picture  on 
section  but  the  lower  lobes  of  both  lungs  were  involved  and  revealed  a  uniform 
distribution  of  the  tuberculosis. 

4.  Righl-sidcd  compression  after  infection. 

Rabbit  7.  Revealed  a  good  right-sided  pneumothorax  immediately  after 
compression.  The  animal  was  infected  twenty-four  hours  before  compres- 
sion. On  section  it  revealed  a  uniformily  distributed  miliary  tuberculosis 
throughout  both  lungs. 

Rabbit  8.  An  exact  duplicate  of  7,  with  the  identical  findings  on  section. 

5.  Left-sided  compression  after  infection. 

Rabbit  9.  Revealed  a  good  left-sided  pneumothorax  shortly  after  com- 
pression. On  section  the  miliar)-  tuberculosis  was  uniformly  distributed 
throughout  both  lungs. 

Rabbit  10.  Complicated  by  snuffles. 

Animals  killed  nineteen  days  after  infection 

1.  Controls. 

Rabbit  11.  Both  lungs  uniformly  involved  with  pin-point  to  pin-head 
translucent  milian,'  tubercles  throughout. 

Rabbit  12.     Findings  identical  to  rabbit  11. 

2.  Right-sided  compression  before  infection. 

Rabbit  13.  Fluoroscopy  revealed  a  marked  right-sided  pneumothorax 
shortly  after  compression.    The  animal  was  infected  twenty-four  hours  after 
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compression.     On  section  there  was  a  uniform  distribution  of  pin-point  to 
pin-head  miliary  tubercles  throughout  both  lungs. 

Rabbit  14.  A  duplicate  of  13  revealed  an  identical  uniform  distribution. 

3.  Left-sided  compression  before  infection. 

Rabbit  15.  Died  on  the  sixteenth  day  after  infection  revealing  in  both 
lungs  a  uniform  distribution  of  miliary  tubercles. 

Rabbit  16.  Fluoroscopy  revealed  a  marked  left-sided  pneumothorax 
shortly  after  compression,  and  twenty-four  hours  later  the  rabbit  was 
infected.  On  section  there  were  found  miliary  translucent  pin-point  to 
pin-head  tubercles  scattered  equally  throughout  both  lungs. 

4.  Right-sided  compression  after  infection. 

Rabbit  17.  Marked  right-sided  pneumothorax  shortly  after  compressed 
seen  by  fluoroscopic  examination.  Animal  infected  twenty-four  hours  before 
compression.  Section  revealed  a  uniform  distribution  of  pin-point  to  pin- 
head  miliary  tubercles  throughout  both  lungs. 

Rabbit  18.  Exact  duplicate  of  17  as  to  treatment.  On  section  the  right 
lung  seemed  to  be  slightly  less  involved  than  the  left  limg. 

5.  Left-sided  compression  after  infection. 

Rabbit  19.  Nitrogen  gas  injected  apparently  into  pericardial  sack  as 
revealed  by  subsequent  fluoroscopy.  Section  revealed  a  uniform  distribution 
of  miliary  tuberculosis  throughout  both  lungs. 

Rabbit  20.  Marked  left-sided  pneumothorax  shortly  after  compression 
revealed  by  fluoroscopy.  On  section  there  was  found  a  uniform  distribution 
of  miliary  tubercles  (pin-point  to  pin-head)  throughout  both  lungs. 

Animals  killed  twenty-eight  and  thirty-seven  days  after  infection 
On  account  of  the  similarity  of  the  results  obtained  at  these  intervals, 
especially  as  regards  the  distribution  of  the  tuberculosis  and  types  of  tubercles 
found  in  the  right  and  left  lungs,  it  seems  unnecessary  to  detail  the  autopsy 
findings  on  these  animals.  The  tuberculosis  at  intervals  of  28  and  37  days 
had  progressed  further  than  those  of  the  10  and  19  days  intervals,  the  tuber- 
cles varying  in  size  but  as  a  whole  being  larger  at  the  longer  intervals. 
Included  in  the  28  day  interval  there  were  10  animals  distributed  in  sets  of 
two  as  detailed  in  the  10  and  19  day  intervals;  and  except  for  a  single  excep- 
tional finding  there  was  noted  no  difference  between  the  controls  and  the  ani- 
mals collapsed  on  the  right  or  left  side,  either  before  or  after  infection. 
Throughout  this  entire  series  attention  was  also  paid  to  the  amount  of 
infection  in  the  controls,  as  compared  to  those  compressed  on  either  the  right 
or  left  side.    Here  the  individual  variations  were  foimd  to  be  greater  between 
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animals  of  the  same  set  than  the  variations  noted  between  the  infections  in 
the  right  and  left  lung  of  the  same  animals;  but  there  was  again  noted  no 
consistent  difference  between  the  involvement  found  in  the  lungs  of  the 
animals  not  compressed  (controls)  and  these  having  a  one-sided  compression. 

THE    EFFECT  DF  IIVDKOTHORAX   I'RoDl'CED  BEFORE  OR  .■VFTER  INFECTION  UPON 
THE  DISTRIBITION  AND  TYPE  OF  TIBERCULOSIS  IN  THE  RABBITS  LUNGS 

In  this  set  of  experiments,  which  is  practically  a  duplicate  of  the  pneumo- 
thorax set,  the  lungs  were  compressed  by  means  of  75  to  85  cc.  of  sterile  7 
per  cent  acacia  in  0.9  per  cent  sodium  chloride  solution,  a  concentration  which 
approximates  that  attained  in  the  pleura  when  stronger  or  weaker  acacia 
solutions  are  injected.'  The  series  gave  results  exactly  similar  to  those 
obtained  when  compression  was  done  by  pneumothorax,  and  for  this  reason 
results  will  be  merely  given  in  brief  in  tabular  form,  although  it  is  admittedly 
difficult  to  devise  a  system  of  marking  to  suit  the  occasion  (table  1). 

The  fairly  uniform  distribution  of  the  tuberculosis  in  the  rabbit's 
lungs,  regardless  of  whether  the  right  or  left  lung  had  been  compressed 
and  whether  collapse  was  occasioned  before  or  after  the  intravenous 
injection  of  the  tubercle  bacilli,  made  it  seem  desirable,  in  view  especially 
of  Bruns's  obser\-ations,  to  obtain  further  corroborator}'  e\ddence  that 
particles  intravenously  injected  in  fine  emulsion  were  uniformily  distrib- 
uted in  both  the  collapsed  and  normal  lung.  Since  also  in  the  tubercu- 
losis experiments  twenty-four  hours  elapsed  between  the  collapse  and 
the  infection,  the  e\'idence  would  be  more  con\-incing  pro^•ided  the  fine 
emulsion  were  injected  within  a  short  time  after  compression.  Since 
tubercles  do  not  make  their  appearance  macroscopically  in  the  lungs  of 
rabbits  for  at  least  a  number  of  days  after  intravenous  injection  it  seemed 
desirable  to  use  some  colored  insoluble  material,  which  could  be  made 
up  into  a  verj-  line  emulsion  suitable  for  intravenous  injection  and  would 
be  immediately  visible,  or  could  be  made  visible  by  contact  with  a  suit- 
able chemical  reagent.  Carbon  particles  were  considered;  but  on  ac- 
count of  the  natural  presence  of  anthracosis  in  animals  and  the  difficulty 
of  making  suitable  suspensions  for  intravenous  injection  they  were 
not  used.  A  hea\'y  suspension  of  starch  was  also  considered  since  it 
could  be  colored  blue  by  prolonged  immersion  of  the  lungs  in  a  weak 
iodine  solution.  This  was  used;  but  it  was  found  to  be  less  suitable  than 
either  of  the  following  two  substances.  The  best  results  were  obtained 
by  the  use  of  Prussian  blue,  which  was  washed  free  from  ferric  chloride 

>  These  data  will  be  given  in  full  in  a  subsequent  publication. 


TABLE  1 
The  effect  of  pulmonary  compression  by  fluid  upon  luberculosis  in  the  lung  of  the  rabbit 
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Before 

Left    1 

IS 
16 

32 
32 

32 
32 

After 

Right  1 

17 
18 

32 

32 

3« 
32 

After 

Left     1 

19 

20 

32 

3' 

3' 

Controls 

■ 

21 
22 

33 
33 

3» 

3' 

Before 

Right  ' 

23 
24 

3' 
3' 

3» 
3' 

Thirty  days • 

Before 

Left     I 

25 
26 

3' 
3' 

3» 
3' 

After 

Right  1 

27 

28 

3' 

snufiBes 

3' 
snuffles 

After 

Left     1 

29 
30 

3» 
3' 

3» 
3' 

*  Note:  0-3  gives  the  approximate  relative  number  of  miliary  tubercles. 

0  =  no  visible  tubercles. 

1  =  1-10  in  entire  lung. 

2  =  10-100  in  entire  lung. 

3  =  over  100. 

The  exponents  from  1-3  denote  the  approximate  size  of  these  tubercles. 

1  =  up  to  0.5  millimetre  in  diameter. 

2  =  from  0.5  up  to  1.0  millimetre  in  diameter. 

3  =  over  1  millimetre  in  diameter. 

Of  course  this  arbitrary  grading  sjstem  cannot  accurately  depict  the  findings  since 
when  many  tubercles  over  1  millimetre  in  size  were  found  there  were  also  some  under  0.5 
millimetre. 
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TABLE  2 
Results  oj  Ikt  inlrarenous  iiijertion  nj  a  suspension  of  Prussian  blue,  starch  and  Scarlet  R.  into 
rabbits  uith  a  right  side  pneumothorax 


TIKE  INTUVAL 

BZTWCUI  IN- 

tDMTANCI  DIjBCTEO 

nUTHXNT  or  LUNGS 

1 

JKCTION  AND 

ocATn  or 

AMIUAL 

■ZSULTS  or  Ll'NO  EXAmMATION 

Immedi- 

Prussian blue  uniformly  distrib- 

ately 

uted  throughout  both  the 
right  (compressed)  and  the 
left  lung 

2 

1  minute 

Prussian  blue  uniformly  distrib- 
uted throughout  both  the 
right  (compressed)  and  tlie 
left  lung 

3 

2  minutes 

Prussian  blue  uniformly  distrib- 
uted throughout  both  the 
right  (compressed)  and  the 
left  lung,  seemingly  deeper 
in  color  than  immediatel\-  or 

Prussian   blue   2 

Trachea  tied  be- ! 

after  one  minute 

cc,  1  to  5  sus- 

fore   opening 

3 

3  minutes 

Prussian  blue  uniformly  distrib- 

pension in  0.9 

chest.       For- 

uted   throughout    both    the 

per    cent    so- 

malin injected 

right    fcompressed)    and    the 

dium    chloride 

into     trachea 

left    lung,    seemingly   deeper 

solution,  given 

and  specimen 

in  color  than  immediately  or 

intravenously 

suspended   in 

after  one  minute 

formalin 

5 

5  minutes 

Prussian  blue  uniformly  distrib- 
uted throughout  both  the 
right  (compressed)  and  the 
left  lungs,  but  the  color  is 
perceptibly  lighter  than  in 
the  above  four  animals 

6 

30  minutes 

Prussian  blue  is  found  in  dis- 
crete spots  uniformly  dis- 
tributed throughout  both  the 
right  (collapsed)  and  the  left 
lung.  There  is  a  distinct  dis- 
appearance of  the  blue  pig- 

. 

ment 

Starch      suspen- 

Trachea tied  be- 

7 

5  minutes 

The  blue  iodine  starch  granules 

sion  2  CO.,  1  to 

fore    opening 

were     uniformly    distributed 

10  in  0.9  per 

chest,  a  weak 

throughout    both    the    right 

cent      sodium 

aqueous     so- 

(compressed) and  left  lungs 

chloride    solu- 

lution  of   io- 

tion, given  in- 

dine  injected 

travenously 

in     the     tra- 
chea and  the 
specimen  sus- 
pended in  the 
same  solution 
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TABLE  2— Continued 

SXTSSTAMCE  INJECTED 

TREATMENT  OF  LUNGS 

ANI- 
MAL 

TIME  INTERVAL 
BETWEEN  IN- 
JECTION AND 
DEATH  OP 
ANIMAL 

RESULTS  OF  LUNG  EXAMINATION 

Scarlet     R     sus- 
pension in  0.9 
per     cent     so- 
diimi    chloride 
solution 

Trachea       tied 
before    open- 
ing chest,  all 
other    tissues 
removed, 
lungs  weighed 
and  analyzed 
for  Scarlet  R. 
colorimetri- 
cally       after 
thorough    ex- 
traction with 
alcohol 

8 
9 

30  minutes 
2  hours 

The  total  alcoholic  extract  was 
determmed  by  comparison 
with  a  colorimetric  standard. 
The  right  weighed  5.00  gm. 
and  contained  1.9  mgm. 
Scarlet  R  or  0.38  mgm.  per 
gm.  of  lung.  The  left  lung 
weighed  3.62  gm.  and  con- 
tained 1.4  mgm.  Scarlet  R  or 
0.39  mgm.  per  gm.  of  lung 

The  Scarlet  R  was  determined 
colorimetrically  as  above. 
The  right  lung  weighed  4.96 
gm.  and  contained  0.06  mgm. 
of  Scariet  R  or  0.012  mgm. 
per  gm.  of  lung.  The  left 
lung  weighed  3.45  gm.  and 
contained  0.045  mgm.  of 
Scarlet  R  or  0.013  mgm.  per 
gm.  of  lung 

and  potassium  ferrocyanide,  from  which  it  was  prepared,  by  three  addi- 
tions of  0.9  per  cent  sodium  chloride  solution,  after  which  it  was  centri- 
fugated,  the  supernatant  fluid  decanted  and  the  precipitate  again  washed 
and  finally  suspended  in  about  5  times  its  volume  of  saHne  solution. 
About  2  cc.  of  this  suspension  was  given  intravenously.  A  good  sus- 
pension of  Scarlet  R  was  also  found  suitable,  not  because  it  would  give  a 
direct  color  to  the  lungs,  but  because  it  could  be  quantitatively  extracted 
by  means  of  alcohol.  A  suspension  of  Scarlet  R  was  made  by  cautiously 
diluting  a  strong  ether  solution  of  the  dye  with  saline  solution  and  shaking 
when  the  Scarlet  R  would  precipitate  out  into  a  line  suspension  and  could 
be  centrifugated  to  remove  the  large  particles,  leaving  the  smaller 
particles  in  suspension  for  injection.  A  series  of  9  rabbits  were  given 
100  cc.  of  nitrogen  into  the  right  pleural  cavity  and  within  thirty  minutes 
thereafter  were  given  intravenous  injections  of  suspensions  of  Prussian 
blue,  starch  and  Scarlet  R.  The  result  of  the  pulmonary  findings  are 
given  in  table  2. 

An  examination  of  table  2  reveals  two  interesting  facts;  first,  that 
suspended  particles  injected  intravenously  into  rabbits  with  a  right-sided 
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pneumothorax,  produced  a  short  time  before  intravenous  injection,  are 
uniformly  distributed  throughout  both  lungs;  and  second,  on  account  of 
the  partial  solubility  of  two  of  these  substances,  Prussian  blue  and 
Scarlet  R,  there  was  found  also  to  result  a  disappearance  of  these  sub- 
stances from  both  lungs  equally  and  uniformly.  These  two  facts  strongly 
indicate  that  such  circulatory  disturbances  as  may  result  from  compres- 
sion of  the  lung  in  the  rabbit  certainly  cannot  be  ver\'  marked.  They 
also  e.xplain  the  uniform  distribution  of  tuberculosis  in  the  lungs  of  rab- 
bits after  intravenous  injection  in  normal  and  pneumothorax  animals. 

SUMMARY   AND   CONCLUSIONS 

1.  One-sided  artificial  pneumothorax  or  compression  of  one  of  the 
lungs  of  the  rabbit  by  means  of  fluid,  artificial  hydrothorax.  has  no  \isible 
macroscopic  influence  upon  the  number  or  type  of  the  tuberculous  lesions 
resulting  from  the  intravenous  injection  of  virulent  human  tubercle 
bacilli,  regardless  of  whether  the  compression  is  occasioned  on  the  right 
or  the  left  side,  or  whether  it  is  occasioned  a  day  before  or  a  day  after 
the  intravenous  injection  of  the  tubercle  bacilli.  These  results  disagree 
with  those  found  by  Shaw  who  maintains  that  compression  favors  the 
development  of  the  tuberculosis  in  the  compressed  as  compared  to  the 
other  lung.  There  were  also  noted  no  differences  between  the  number 
or  type  of  the  tuberculous  lesions  in  animals  with  one  limg  compressed 
as  compared  with  normal  animals,  not  compressed,  although  the  differ- 
ences between  the  different  animals  of  the  same  series  recei\ing  the  same 
intravenous  injections  of  tubercle  bacilli  was  greater  than  the  differences 
found  between  the  two  lungs  of  the  same  animal. 

2.  Suspensions  of  Prussian  blue.  Scarlet  R  and  starch,  injected  intra- 
venously into  rabbits  shortly  (within  one-half  hour)  after  a  right-sided 
closed  pneumothorax,  were  found  uniformly  distributed  throughout  the 
lungs  immediately  after  injection  and  up  to  two  hours  thereafter.  The 
gradual  disappearance  of  Prussian  blue  within  that  time  occurred  uni- 
formly on  both  sides  and  would  not  tend  to  support  Bruns,  who  main- 
tained that  the  circulation  was  lessened  in  the  compressed  lung  as 
opposed  to  Cloetta  who  maintained  an  equal  (or  even  better  circulation) 
in  the  pneumothorax  lung  as  compared  with  the  other  lung. 
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HYPERNEPKRECTOMY  AND  EXPERIMENTAL 
TUBERCULOSIS 

G.  B.  WEBB,  G.  B.  GILBERT,  J.  B.  HARTWELL  and  C.  T.  RYDER 
Colorado  Springs,  Colorado 

We  have  undertaken  some  experiments,  with  the  hope  of  gi\ing  sup- 
port to  clinical  observations,  such  as  those  of  Sergent  (1)  upon  the  rela- 
tion between  adrenal  function  and  tuberculosis.  The  first  of  these 
studies,  here  reported,  deals  with  the  removal  of  one  adrenal  in  guinea 
pigs,  and  the  effect  of  this  operation  on  resistance  to  a  subsequent 
inoculation  with  tubercle  bacilli. 

Series  1.  In  March,  1919,  after  some  preliminary  work  to  determine 
the  best  technique,  guinea  pigs  1  and  2  were  operated  upon,  the  left  adrenals 
being  removed  through  a  vertical  incision  below  the  costal  margin,  about  in 
the  nipple  line.  They  recovered  rapidly  from  the  ojieration  and  at  no  time 
after  the  first  day  or  two  showed  any  marked  weakness.  One  month  later, 
they,  and  two  normal  controls  (A  and  B)  were  inoculated  in  the  right  nip- 
ple area  with  about  200  tubercle  bacilli  from  a  virulent  culture.  The 
bacilli  were  counted  by  the  method  of  Barber  (2)  as  employed  in  previous 
experiments  (3). 

Pig  1  died  of  intercurrent  disease  six  weeks  after  inoculation.  Pigs  2  and 
A  were  therefore  killed  and  autopsied  also.  Pig  B  was  kept  alive  for  some 
months  and  remained  well.    The  findings  are  given  in  table  1. 

Series  2.  In  April,  1919,  pig  3  was  operated  on,  the  left  adrenal  being 
removed  as  before.  The  remaining  members  of  the  series,  pigs  4  to  12,  were 
operated  on  in  August  and  September.  Like  the  pigs  of  the  first  series,  they 
recovered  quickly  and  without  characteristic  signs  of  adrenal  insufficiency' 
On  December  6,  these  10  pigs  and  10  normal  controls,  (C  to  M),  were  inocu- 
lated in  the  right  groin  with  0.05  cc.  of  a  very  weak  emulsion  of  a  culture  of 
tubercle  bacilli  of  exceptionally  vigorous  growth  in  culture,  but  known  to 
be  virulent.  However,  only  two  pigs,  11  and  K,  developed  tuberculosis. 
Control  C  became  sick  from  other  disease  and  was  killed  and  autopsied  five 
weeks  after  inoculation.  Pigs  11  and  K,  also  3,  5  and  D,  were  killed  and 
autopsied  two  weeks  later.    The  findings  are  given  in  table  2. 
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On  February  24,  the  remaining  members  of  the  series,  and  an  extra  con- 
trol (N),  were  reinoculated  in  the  left  groin  with  0.05  cc.  of  a  somewhat 
stronger  emulsion  of  another  culture.  Another  control  (O)  was  given  0.5 
cc.  of  the  same  emulsion.     Tables  3,  4  and  5  give  the  results. 

TABLE  1 
Autopsy  findings 


PIG 
NUMBER 

WEEKS  AFTER 
INOCDLATION 

RIGHT 

INGUINAL 

NODES 

LEFT 

INOniNAL 

NODES 

SPLEEN 

LIVER 

LUNGS 

BRONCHIAL 
NODES 

1 

2 

A 
B 

6 

6 

6 

16 

+  ? 
+  +  + 
+  +  + 

+  +  + 

+ 

+ 

TABLE  2 
Autopsy  findings 


PIG 

WEEKS 
AFTER  IN- 

RIGHT 
INGUINAL 

LEFT 
INGUINAL 

SPLEEN 

LIVEE 

LUNGS 

BRONCHIAL 

WEIGHT 
OF  RIGHT 

OCULATION 

NODES 

NODES 

ADRENAL 

grams 

3 

0.4 

5 

11 

+  +  + 

+  +  + 

++  +  4- 

+  +++ 

+  + 

+  + 

0.5 

K 

+ 

++  +  + 

+  +++ 

+  +  + 

+  +  + 

D 

0.3 

C 

5 

TABLE  3 


OPERATED  GUINEA  PIGS 

CONTROLS 

Pig  number 

Left  inguinal  nodes  enlarged,  number 

Pig  number 

Left  inguinal  nodes  enlarged,  number 

of  days  after  inoculation 

of  days  after  inoculation 

13 

15 

18 

13 

15 

18 

4 

+ 

E 

+ 

6 

+ 

F 

+ 

7 

+ 

G 

+ 

8 

+ 

H 

+ 

9 

+ 

J 

+ 

10 

+ 

L 

+ 

12 

+ 

M 

N 
0 

+ 
+ 
+ 
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TAHLF.  4 


AirronY  rnDiKci 

otour 

num- 
ber 

Weeks 
alter  in- 
oculaiioD 

RUbi 

infuioil 
nodes 

Left  iniubal 
node* 

Spleen 

Uver 

Lungs 

Bron- 
chial 
nodes 

Wcifht 
ol  rif  ht 
adrenal 

Wcicht 
ollelt 
adrenal 

trams 

4 

3 

+  +  + 

0.4 

8 

3 

+  +  + 

+ 

+ 

0.4 

1 

10 

3 

+  +  + 

+ 

+ 

+ 

O.S 

F 

3 

+  +  + 

+ 

+ 

+ 

0  3 

L 

3 

+  +  + 

+  + 

+ 

+ 

0.3 

N 

3 

+  +  + 

+ 

+ 

0.3 

r 

7 

4 

+ 

+  +  +  + 

+  + 

+  +  + 

+ 

0.4 

2      . 

9 

4 

+  +  + 

+  + 

+  + 

++ 

0.5 

E 

4 

+ 

+  +  +  + 

+  + 

+  + 

+ 

0.3 

M 

4 

+ 

+  +  +  + 

+++ 

+ 

+ 

++ 

6 

6 

+ 

+  +  +  + 

+  +  + 

+ 

+ 

0.6 

12 

6 

+  + 

+  +  +  + 

+  +  + 

+  + 

+ 

+++ 

0.6 

3     < 

G 

6 

+ 

+  +  + 

+  +  + 

+ 

+ 

+ 

0  4 

0.4 

H 

6 

+ 

+  +  +  + 

+  +  +  + 

+  + 

+ 

++ 

0.3 

0.3 

J 

6 

+ 

+  +  + 

+  +  +  + 

+  + 

+ 

++ 

0.4 

0.4 

0 

6 

+ 

+  + 

+  +  + 

+ 

+ 

Average  weight  of  pigs,  750  gms. 


Normal 

Operated  pigs  without  tuberculosis 

Control  pigs,  3  weeks  after  inoculation . . 
Operated  pigs,  3  weeks  after  inoculation 
Control  pigs,  4  weeks  after  inoculation. . 
Operated  pigs,  4  weeks  after  inoculation 
Control  pigs,  6  weeks  after  inoculation . . 
Operated  pigs,  6  weeks  after  inoculation 

All  control  pigs 

All  operated  pigs 


AVERAGE  WEIGHT  OP 
RIGHT  ADK£KAL 


grams 

0.3 

0.4 

0.3 

0.43 

0.25 

0.45 

0-37 

0.6 

0.33 

0.48 


SUMM.\RY  AND   CRITICISM 


Under  the  conditions  of  the  experiment  there  was  no  apparent  differ- 
ence in  resistance  to  tuberculosis  in  guinea  pigs  from  which  the  left 
adrenal  had  been  removed,  as  compared  with  control  pigs,  though  the 
primary'  palpable  enlargement  of  inguinal  nodes  appeared  a  trifle  sooner 
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on  the  average  in  the  operated  pigs  than  in  the  controls.  There  was  the 
usual  compensator}-  h>-perplasia  of  the  remaining  adrenal,  the  average 
weight  being  0.48  gm.  compared  with  0.33  gm.  in  the  controls.  The  adre- 
nal weights  were  considerably  higher  in  the  pigs  autopsied  six  weeks  after 
successful  inoculation  than  in  those  autopsied  three  or  four  weeks  after, 
or  in  those  without  any  tuberculosis;  and  this  was  true  in  the  control  pigs 
as  well  as  in  the  operated  ones,  and  in  the  latter  did  not  correspond  to 
the  time  elapsed  since  operation.  This  suggests  a  demand  for  increased 
adrenal  function  in  tuberculosis,  and  calls  for  further  experiment  with  a 
larger  number  of  pigs  and  a  more  complete  record  of  body  weights. 

As  a  result  of  this  and  other  experiments,  we  are  convinced  that  the 
emulsion  method  of  inoculation  is  too  inaccurate  and  too  likely  to  result 
in  giving  a  dose  so  far  beyond  the  toleration  point  as  to  overwhelm  any 
possible  variations  in  resistance.  These  variations  will  only  be  detected, 
we  believe,  by  giving  very  minute  counted  doses.  There  are  chances  of 
error  in  this  method,  too,  but  they  are  less  than  in  any  other. 

It  is  ob\'ious  that  this  experiment  does  not  elucidate  the  question  of 
the  relation  of  adrenal  insufificiency  to  resistance  in  tuberculosis,  as  no 
insufficiency  appeared  to  be  produced. 
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ADRENALIN  HYPERSENSITIVENESS    IN    DEFINITE    AND 
UNPROVED  PULMONARY  TUBERCULOSIS 

FRED  11.  HEISE  and  LAWRASON  BROWN 
Trudeau  Sanatorium,  Trudeau,  New  York 

An  attempt  is  made  in  this  paper  to  present  a  study  of  cases  of  pul- 
monary tuberculosis  and  of  cases  sent  to  us  with  a  diagnosis  of  pulmo- 
nary tuberculosis  which  show  a  hypersensitiveness  to  injections  of 
adrenalin.  In  a  number  of  cases  prexdously  diagnosed  as  pulmonary 
tuberculosis  we  were  unable  to  prove  its  existence.  These  are  desig- 
nated hereafter  as  nontuberculous. 

The  adrenalin  tests  were  begun  shortly  after  the  appearance  of  an 
article  by  Goctsch  (1)  and  were  first  carried  out  at  Trudeau  Sanatorium 
by  Dr.  Foster  Murray,  under  the  direction  of  Dr.  Goetsch,  whose  serv- 
ices fortunately  were  available  to  us.  Later,  Mr.  N.  C.  Nicholson  and 
Dr.  Goetsch  together  studied  the  adrenalin  reaction  in  a  series  of  cases 
and  their  observations  were  jointly  published  later  (2).  Since  then  too, 
the  test  has  been  a  routine  procedure  for  all  cases  entering  the  Trudeau 
Sanatorium. 

The  technique  in  all  cases  was  that  given  by  Goetsch,  which  is  as  fol- 
lows: The  patient  is  put  to  bed  the  evening  before  the  day  of  the  test 
and  is  kept  there  until  after  the  test  has  been  completed.  During  this 
time  all  excitement  or  stimulation  of  any  kind  is  kept  from  the  patient. 
Mentally  he  is  calmed  and  assured  that  the  test  is  entirely  free  from  dan- 
ger or  ill  consequences.  Preliminary  to  the  subcutaneous  injection  of 
0.5  cc.  of  1-1000  solution  of  fresh  adrenalin,  the  systolic  and  diastolic 
blood  pressures,  pulse  and  respiration  are  taken  at  two  and  one-half 
minute  intervals  for  two  or  three  observations  and  notes  made  of  the 
patient's  vasomotor  state  and  s>Tnptoms,  such  as  pallor,  flushing,  sweats, 
tremor,  nervousness,  anxiety,  etc. 

The  subcutaneous  adrenalin  injection  is  then  made  and  at  two  and  one- 
half  minute  intervals  thereafter  the  same  observations  mentioned  above 
are  made  for  the  following  half-hour  or  more,  until  the  reaction  is 
completed. 
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When  characteristically  positive,  the  reaction  is  marked  by  a  primary 
rise  of  systolic  pressure  (of  10  mm.)  and  a  fall  of  diastolic  pressure,  -with 
increase  of  pulse  and  respiratorj^  rates.  At  this  time,  too,  there  occurs 
pallor,  followed  by  flushing  and  localized  sweats.  Tremor  becomes 
marked,  and  the  patient  is  apt  to  laugh  or  cry  -without  reason.  In  addi- 
tion to  the  tremor  there  may  be  gross  muscular  contractions  and  espe- 
cially exaggeration  of  the  symptoms  of  which  the  patient  has  complained 
for  some  time. 

Following  the  increased  systolic  pressure  of  10  mm.  or  more,  there  is 
a  fall  in  systolic  and  rise  in  diastolic  pressure,  with  an  abatement  of  symp- 
toms and  a  tendency  to  calmness  or  drowsiness.  Later  a  secondary 
reaction,  essential  to  a  positive  reaction,  occurs,  which  is  milder  than  the 
primary  but  which  is  characterized  by  the  same  blood  pressure  changes. 
After  the  secondary  reaction,  the  patient's  condition  gradually  returns 
to  normal.  He  may  at  first  feel  sleepy  and  all  worn  out,  but  gradually 
his  feeling  of  strength  and  well  being  return.  Without  the  secondary 
reaction  the  test  is  not  positive. 

The  following  is  a  positive  reaction  occurring  in  a  case  of  inactive  pul- 
monary- tuberculosis,  complicated  by  adenomata  of  the  thyroid  (proved 
at  operation),  in  which  marked  improvement  of  sjTnptoms  followed 
their  removal.     (See  page  611.) 

The  reactiofi.  The  present  series  comprises  260  cases  under  observa- 
tion at  the  Trudeau  Sanatorium.  Of  these,  44  (17  per  cent)  reacted  to 
the  test.  Pulmonary  tuberculosis  could  not  be  demonstrated  in  16  (36 
per  cent)  and  was  demonstrated  in  28  (64  per  cent)  of  these  cases. 

There  were  216  cases  that  did  not  react  to  the  adrenalin.  Pulmonary 
tuberculosis  could  not  be  demonstrated  in  39  (18  per  cent)  of  these. 

The  reaction  in  pitlmonary  tuberculosis  and  nontuberculous  cases.  Of 
the  55  cases  in  which  pulmonary  tuberculosis  could  not  be  proved,  16 
(29  per  cent)  reacted  to  adrenalin,  and  of  the  205  definitely  tuberculous 
cases  28  (14  per  cent)  reacted  to  adrenalin,  so  that  the  reaction  to  adre- 
nalin was  about  t^wice  as  frequent  in  the  nontuberculous  as  in  the  tuber- 
culous cases. 

The  adrenalin  reaction  and  activity  of  the  tuberculous  process.  In  71 
instances  the  pulmonary  lesion  was  accompanied  by  symptoms  of 
activity,  and  in  8  of  these  cases  (11  per  cent)  a  reaction  to  adrenalin 
took  place.  Sjonptoms  of  activity  were  absent  in  134  cases.  Of  these,  17 
had  a  positive  adrenalin  reaction  (13  per  cent).  It  may  be  that  in  a 
number  of  the  cases  reacting  to  adrenalin  the  rapid  pulse  and  slight  ele- 
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Hands  warm  and  moist.  Feet  cool  and  dry.  Lips  fairly 
pale.  Slight,  ver>'  fine  tremor.  N'o  subjective  sensa- 
tions.    No  abnormal  neck  pulsations. 


Fingers  colder.     + 

Feet  colder  and  moist.     + 

Sighs  deeply.     Expirations  quite  rough. 

Very  restless.  Says,  "Its  hard  to  lie  still."  Tosses  head 
about  from  side  to  side. 

Lips  have  become  bright  red.  Says,  "You  are  all  so 
quiet."  Feet  colder  and  moist.  Tremor  quite  marked. 
+  + 

Feels  "keyed  up."  Legs  feel  "trembly."  Restless. 
Throat  and  lips  dr>-.  Difficult  to  swallow.  Becomes 
petulant  about  stillness  of  observer  and  nurse.  Pulls 
at  hair.     "Feel  as  though  my  back  were  braced  tight." 

Tremor.     +  +  +  + 

Feels  nervous  and  tense.  ".-Vm  I  saying  crazy  things?" 
"This  is  the  craziest  thing  I  ever  had  happen.  Never 
before  had  to  lie  still.     My  back  is  funny." 

Pants.  Licks  lips  with  tongue  frequently.  Pulse  irregu- 
lar. -|-+.  Feet  warmer,  moist.  Hands  warmer.  Very 
restless.  "Cogwheel"  expiration.  Whole  body  trembles 
so  as  to  shake  the  bed.     Respiration  labored  and  irregular. 

Hands  markedly  warmer. 

Tremor  of  face  muscles.  +  +  .  Convulsive  jerks  of  sacro- 
spinal muscles  and  other  of  the  large  muscle  groups. 
Lips  trembling.  "  I  dont  like  you  any  more.  Can't  this 
be  stopped  in  some  way?  I  believe  this  is  all  imagina- 
tion. Make  silly  out  of  me.  I  guess  you  arc  disgusted. 
I  am."    Tosses  about. 

Hands  and  feet  markedly  colder. 

Whole  body  trembles.     +  +  .    Slight  malar  flush.     Hands 

and  feet  warmer. 
Marked  malar  flush  now. 
Tremor  still  present;  slight  and  fine. 
Hands  and  feet  warmer.     +-f 


Impression:  Response  to  adrenalin  quite  marked  and  positive,  both  objectively  and 
subjectively.     Marked  degree  of  hy-perthyroidism.     +  +  +  . 
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vation  of  temperature,  considered  as  symptoms  of  activity  of  the  tuber- 
culosis, were  caused  by  hyperthyroidism  or  some  other  endocrine 
disturbance. 

The  X-ray  showed  a  condition  interpreted  as  apt  to  undergo  a  change 
for  better  or  worse  (focal  acti\'ity)  in  161  instances.  Of  these  only  17 
(10  per  cent)  reacted  to  adrenaHn.  When  the  X-ray  showed  apparently 
no  focal  actiNdty,  11  (25  per  cent)  of  44  cases  reacted  to  adrenalin.  The 
complement  fixation  test  was  positive  in  104  cases,  of  which  17  (16  per 
cent)  reacted  to  adrenalin,  and  the  fixation  was  negative  in  101  cases, 
of  which  11  (19  per  cent)  reacted  to  adrenalin.  There  were  symptoms  of 
acti\aty  and  the  X-ray  showed  a  condition  interpreted  as  susceptible  to 
change  for  better  or  worse,  and  the  complement  fixation  was  positive  in 
40  cases.  In  other  words,  there  were  evidences  of  activity  from  the 
sjTnptoms,  X-ray  and  complement  fixation  in  40  cases.  Of  these,  4  (10 
per  cent)  reacted  to  adrenalin. 

When  there  was  no  evidence  of  tuberculous  activity  as  mentioned 
above,  as  was  the  case  in  26  cases,  5  cases  (19  per  cent)  reacted  to  adre- 
nalin. So  that  it  may  be  said  that  the  inactive  cases  reacted  a  little 
more  frequently  than  the  active  tuberculous  cases. 

The  adrenalin  reaction  and  tubercle  bacilli.  Of  the  104  cases  ha\dng 
tubercle  bacilli  in  their  sputum,  11  (10  per  cent)  reacted  to  adrenalin, 
whereas,  of  the  101  cases  that  had  no  tubercle  bacilli  in  their  sputum, 
17  (17  per  cent)  reacted  to  adrenalin.  Therefore  the  adrenalin  reaction 
occurred  more  often  in  those  cases  not  having  tubercle  bacilli  at  the 
time  of  the  test. 

The  adrenalin  reaction  and  hemoptysis.  A  teaspoonful  or  more  of  blood 
was  considered  as  an  hemoptysis.  A  history  of  hemoptysis  occurred  in 
65  cases  and  the  adrenalin  test  was  positive  in  11  (17  per  cent).  There 
was  no  histor}-  of  hemoptysis  in  140  cases,  of  which  17  (12  per  cent) 
reacted  to  adrenalin. 

The  adrenalin  reaction  and  pleurisy.  A  history  of  pleurisy  with  efltusion 
occurred  in  only  9  instances,  all  of  which  failed  to  react  to  adrenalin.  A 
history  of  dr>'  pleurisy  occurred  in  87  cases,  of  which  12  (14  per  cent) 
reacted  to  adrenalin.  There  was  no  history  of  pleurisy  in  109  cases,  16 
(15  per  cent)  of  which  reacted  to  adrenahn. 

The  adrenalin  reaction  and  extent  of  lesion  by  X-ray.  Thirty  cases 
showed  an  extent  of  the  lesion  by  X-ray  equivalent  to  or  less  than  the 
area;  of  the  lung  above  the  second  chondrostemal  junction  of  one  side. 
Of  these,  8  (27  per  cent)  reacted  to  adrenalin.     Forty-seven  cases  had  a 
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total  area  involved  greater  than  that  above  mentioned,  but  not  greater 
than  the  lung  area  above  the  third  chondrostemal  junction  of  one  side. 
Of  these,  7  (15  percent)  reacted  to  adrenalin.  A  more  extensive  lesion 
than  the  above  was  found  in  1 18  cases.  (Jf  these,  1 1  (9  per  cent)  reacted 
to  adrenalin.  It  would  seem  therefore  that  a  positive  adrenalin  reaction 
occurred  less  and  less  frequently  as  the  extent  of  the  lesion  had  progressed. 

The  subculditfous  tuberculin  lest  and  adrettaliti  reaclion.  Twenty  tuber- 
culous cases  in  this  series  were  given  the  subcutaneous  tuberculin  test. 
The  test  was  positive  in  15  instances,  of  which  4  (26  per  cent)  reacted  to 
adrenalin.  The  subcutaneous  tuberculin  test  was  negative  in  5  instances, 
of  which  1  (20  per  cent)  reacted  to  adrenalin.  The  susceptibility  to 
tuberculin  subcutaneously  had  apparently  no  direct  relation  to  the  sus- 
ceptibility to  adrenalin  in  the  tuberculous  cases. 

Of  the  nontuberculous  cases,  36  reacted  to  the  subcutaneous  tubercu- 
lin test.  Of  these,  9  (25  per  cent)  reacted  to  adrenalin.  Of  the  15  non- 
tuberculous  cases  not  reacting  to  tuberculin.  6  (40  per  cent)  reacted  to 
adrenalin.  Apparently,  in  the  nontuberculous  cases,  susceptibility  to 
tuberculin  is  accompanied  by  a  lessened  susceptibility  to  adrenalin. 

In  this  series  there  were  also  5  cases  of  tuberculous  colitis  (X-ray  diag- 
nosis), all  of  which  failed  to  react  to  adrenalin.  One  case  with  Pott's 
disease  which  had  had  a  previous  thyroidectomy  reacted  to  adrenalin. 
Of  four  cases  of  lues,  one  witli  the  central  ner\-ous  system  involved  (spi- 
nal fluid  Wasserman  4  plus)  reacted  to  adrenalin.  The  other  three 
failed  to  react. 

SUMMARY 

In  a  series  of  260  cases  there  were  205  with  pulmonax)-  tuberculosis. 
Of  the  tuberculous  cases,  14  per  cent  reacted  to  adrenalin.  Of  the  non- 
tuberculous cases,  29  per  cent  reacted  to  adrenalin.  \Mien  there  was 
evidence  of  tuberculous  acti\'ity,  as  shown  by  symptoms.  X-ray  or  com- 
plement fixation,  10  per  cent  reacted  to  adrenalin.  And  when  there 
were  no  e\'idences  of  tuberculous  activity  from  13  per  cent  to  19  per  cent 
reacted  to  adrenalin. 

When  tubercle  bacilli  were  present  in  the  sputum  10  per  cent  reacted 
to  adrenalin,  and  when  tubercle  bacilli  were  absent  17  per  cent  reacted 
to  adrenalin. 

In  17  per  cent  of  the  cases,  having  a  history  of  hemoptysis  of  a  dram 
or  more,  the  adrenalin  reaction  w^as  positive. 
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In  no  case  having  a  history  of  pleurisy  with  effusion  was  the  adrenalin 
test  positive.  When  a  history  of  dry  pleurisy  occurred,  the  reaction  was 
positive  in  14  per  cent. 

WTien  the  disease  was  of  limited  extent  (P.  i)  27  per  cent  reacted  to 
adrenalin;  when  of  moderate  extent  (Pc.  ii)  15  per  cent  reacted,  and  when 
more  extensive  (Pc.  iii)  9  per  cent  reacted  to  adrenalin.' 

When  the  subcutaneous  tuberculin  test  was  positive  in  the  tuberculous 
cases  26  per  cent  reacted  to  adrenalin,  and  when  the  subcutaneous 
tuberculin  test  was  negative  20  per  cent  reacted  to  adrenalin. 

In  the  nontuberculous  25  per  cent  of  those  reacting  to  tuberculin  re- 
acted to  adrenalin,  and  40  per  cent  of  those  not  reacting  to  tuberculin 
reacted  to  adrenalin. 

None  of  the  tuberculous  colitis  cases  reacted  to  adrenalin. 

One  case  of  Potts  disease  did  react.  It  also  had  had  a  previous  thy- 
roidectomy. 

One  of  four  lues  cases  reacted  to  adrenalin,  and  the  central  nervous 
system  was  involved  with  lues  in  this  case. 

CONCLUSIONS 

1.  The  adrenalin  reaction  was  twice  as  frequent  in  the  nontuberculous 
as  in  the  tuberculous  cases  (14  per  cent  and  29  per  cent  respectively). 

2.  Activity  of  the  pulmonary  focus,  as  determined  by  symptoms, 
played  little  if  any  part  in  occurrence  of  the  adrenalin  reaction  (1 1  per 
cent  as  against  13  per  cent). 

3.  Adrenalin  hypersensitiveness  apparently  has  no  direct  relation  to 
the  occurrence  of  a  positive  or  negative  complement  fixation  for  tubercu- 
losis (16  per  cent  and  19  per  cent  respectively). 

4.  Presumptive  inactivity  as  interpreted  from  the  X-ray  was  accom- 
panied by  adrenalin  hypersensitiveness  about  two  and  one-half  times  as 
often  as  when  activity  was  present. 

5.  The  occurrence  of  tubercle  bacilli  seemed  to  be  associated  with  a 
less  frequent  adrenalin  reaction  than  when  tubercle  bacilli  were  absent 
(10  per  cent  and  17  per  cent  respectively). 

'  Pc.  i.  A  definite  parenchymatous  X-ray  lesion  of  a  total  extent  not  greater  than  the 
area  of  the  lung  above  the  upper  level  of  the  2nd  chondrostemal  junction  of  one  side. 

Pc.  ii.  A  definite  parenchymatous  X-ray  lesion  of  total  extent  greater  than  Pc.  i,  but 
not  greater  than  the  lung  area  above  the  upper  level  of  the  3rd  chondrostemal  junction  of 
one  side. 

Pc.  iii.     A  definite  parenchymatous  X-ray  lesion  greater  than  under  Pc.  ii. 
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6.  The  occurrence  of  a  historj-  of  hemoptysis  or  of  dry-  pleurisy  seemed 
to  bear  no  relation  to  the  adrenalin  reaction  (17  per  cent  and  14  per  cent 
respectively). 

7.  No  case  with  a  history  of  pleurisy  with  effusion  reacted  to  adrenalin. 

8.  As  the  extent  of  (lisea.se  becomes  greater,  the  tendency  to  react  to 
adrenalin  apparently  diminishes  (27  per  cent,  15  per  cent,  9  per  cent). 

9.  Susceptibility  to  tuberculin  subcutaneously  has  apparently  no  rela- 
tion to  adrenalin  h>persensitiveness,  when  tuberculosis  is  present.  How- 
ever, when  pulmonary  tuberculosis  is  absent,  the  adrenalin  reaction  is 
less  apt  to  occur  when  there  is  tuberculin  susceptibility. 

10.  Tuberculous  colitis  apparently  does  not  promote  adrenalin  hyper- 
sensitiveness. 
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A  PRELIMINARY  REPORT  OF  A  STUDY  OF  THE 
GOETSCH  TEST' 

R.  McBRAYER 

North  Carolina  Sanatorium,  Sanatorium,  North  Carolina 

This  study  has  been  undertaken  with  the  hope  that  out  of  it  may  come 
a  more  practicable  test  for  the  busy  practitioner  of  to-day  who  may  not 
have  the  time  to  devote  to  such  a  lengthy  technique  as  is  used  by  Goetsch. 
We  think  that  we  have  had  very  satisfactory  results  from  this  test 
during  its  use  of  six  months  or  a  little  longer.  To  men  who  have  the 
time  I  would  strongly  advise  their  utilizing  the  test  as  laid  down  by 
Goetsch  (1).  I  believe  it  is  based  on  fundamental  physiological  prin- 
ciples and  in  the  right  hands  will  certainly  give  accurate  results. 

This  preliminary  report  is  upon  a  study  of  a  series  of  55  patients. 
These  comprised  5  normal  persons,  20  having  tuberculosis  in  different 
stages  but  having  no  signs  or  symptoms  of  hyperthyroidism,  22  suspici- 
ous thyroids  having  tuberculosis  and  6  tuberculous  patients  known  to 
have  hyperthyroidism.  We  have  taken  the  following  hst  of  symptoms 
and  signs  of  hyperthyroidism  and  have  classified  these  finding  in  each 
case  under  the  following  headings:  systolic  blood  pressure,  diastohc 
blood  pressure,  pulse  rate  and  quality,  tremor,  nervousness,  palpita- 
tion, diuresis,  temperature,  respiration,  apprehension,  pupillary  changes, 
vasomotor  changes  in  face,  hands  and  feet  and  sugar  in  the  urine. 

Systolic  pressure.  In  each  of  the  four  classes  of  patients  named  above, 
systohc  blood  pressure  rose  practically  the  same  number  of  points, 
reaching  its  maximum  in  the  known  cases  of  hyperthyroidism  in  nineteen 
minutes,  having  a  secondary  rise  in  forty-one  minutes  and  remaining 
above  normal  for  an  average  of  an  hour  and  seventeen  minutes.  In 
the  22  suspects  the  systolic  blood  pressure  rose  to  its  maximum  in  an 
average  of  eighteen  minutes.  In  4  suspects,  the  systohc  blood  pressure 
made  a  second  rise  in  thirty-nine  minutes  and  remained  up  for  an  average 
of  fifty-nine  minutes.    The  other  18  cases  of  this  suspect  group  reached 

'  From  a  paper  read  before  the  Medical  Society  of  the  State  of  North  Carolina,  at  its 
annual  meeting  in  Charlotte,  April  21,  1920. 

615 


A   STUDY   OF  THE   COKTSCH   TEST  617 

their  highest  in  thirteen  minutes  and  returned  to  normal  in  twenty- 
three  minutes.  The  20  "no  hvperthyroids"  reached  their  maximum 
systolic  blood  pressure  in  an  average  of  eleven  and  one-half  minutes  and 
returned  to  normal  in  an  average  of  twenty-two  minutes.  The  normal 
class  reached  its  maximum  systolic  pressure  in  seven  minutes  and 
returned  to  normal  in  nineteen  minutes. 

Diastolic  pressure.  In  the  "known  hyperthyroids"  the  diastolic  blood 
pressure  fell  seventeen  points,  the  maximum  fall  corresponding  in  min- 
utes to  the  ma.ximum  rise  in  systolic  pressure  and  continued  in  the  same 
proportion  until  a  normal  level  was  reached  by  the  systolic  pressure. 
In  the  same  4  suspects  mentioned  above,  the  diastolic  blood  pressure 
fell  sixteen  points  with  the  maximum  systolic  rise  and  returned  to  normal 
along  with  the  systolic  blood  pressure.  In  the  other  18  cases  the  diastolic 
blood  pressure  fell  an  average  of  nine  and  one-hf th  points  corresponding 
to  the  maximum  systolic  rise.  It  also  returned  to  normal  with  the  return 
of  the  systolic  pressure  to  normal.  The  "no  hj'perthyroids"  gave  a 
diastolic  fall  of  seven  points  which  occurred  at  the  same  time  as  the 
ma.ximum  systolic  increase  and  returned  to  normal  therewith.  The 
normals  had  a  fall  of  six  points  in  diastolic  blood  pressure  corresponding 
to  the  maximum  systolic  rise  and  returned  to  normal  with  that  of  the 
systolic. 

Ptdse  pressure.  The  "knowns"  had  a  maximum  increase  of  fifty-six 
points  which  pressure  returned  to  normal  with  the  systolic  pressure. 
Four  suspects  had  an  increase  of  forty  points  while  18  suspects  had  an 
increase  of  twenty-nine  and  one-half  points.  The  class  of  "no  hyper- 
thyroids" had  an  increase  of  thirty-one  points  while  the  normals  had 
an  increase  of  twenty-eight  points. 

Pulse.  In  the  "knowns"  the  pulse  rate  increased  an  average  of 
twenty-seven  points.  In  4  suspects  there  was  no  increase  or  decrease. 
In  18  suspects  there  was  an  average  increase  of  fifteen  points  (maximum 
increase  thirty,  minimum  increase  six).  The  "no  hj'perthjToids"  had 
an  increase  of  fourteen  points  while  the  normals  decreased  three  points 
per  minute. 

Quality.  In  the  "knowns"  the  pulse  became  irregular,  unequal  and 
varied  in  volume.  Fourteen  suspects  had  the  same  t)pe  of  pulse  while 
8  had  a  normal,  full,  well  rounded  pulse.  In  the  "no  h>T)erth>Toids" 
the  pulse  was  equal  and  regular  in  16  cases  but  there  was  a  slight  irregu- 
larity and  inequality  present.     In  the  normals  the  pulse  was  full  and 
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bounding,  no  irregularity  or  inequality  being  detected  except  slight 
inequality  in  one  case. 

Tremor.  Tremor,  as  well  as  nervousness,  was  increased  in  every 
case  in  the  series.  Palpitation  was  present  in  each  case  of  the  series 
and  slight  diuresis  was  present  in  all.  A  temperature  increase  of  three- 
iifths  of  a  degree  in  the  "knowns"  was  found  reaching  its  highest  at  the 
end  of  forty-seven  minutes.  It  increased  in  all  suspects,  an  average  of 
two-fifths  of  a  degree,  reaching  its  highest  in  an  average  of  forty  minutes. 
In  the  "no  hyperthyroids"  the  temperature  was  increased  two-fifths  of 
a  degree,  reaching  its  highest  in  forty-two  minutes.  In  the  normals 
the  temperature  was  increased  an  average  of  one-fifth  of  a  degree,  reach- 
ing its  highest  in  forty-six  minutes. 

Respiration.  In  the  "knowns"  this  was  increased  an  average  of  five 
points.  In  6  suspects  it  increased  an  average  of  four  points.  In  16 
suspects  it  increased  an  average  of  two  points.  In  the  "no  hyper- 
thyroids" it  increased  an  average  of  one  point  and  in  the  normals 
decreased  an  average  of  one  and  one-half  points. 
Apprehension.  This  was  increased  in  every  case  of  the  series. 
Pupillary  changes.  These  changes  were  present  in  the  whole  series 
though  in  the  6  "knowns"  and  in  3  suspects  there  were  frequent  pupillary 
changes.  In  all  others  there  was  a  primary  slight  dilatation  followed 
by  an  early  return  to  normal. 

Vasomotor  changes.  These  were  present  in  the  hands,  feet  and  face 
of  the  entire  series. 
Sugar  in  the  urine.  None  was  found  in  any  specimen. 
Conclusion.  As  yet  I  do  not  consider  this  small  amount  of  work 
reported  upon  as  sufficient  evidence  for  warranting  any  definite  con- 
clusions. However,  if  future  studies  substantiate  these  findings,  we 
will  find  that  the  differential  diagnosis  of  tuberculosis  and  hyperthyroid- 
ism will  be  made  easier  for  the  general  practitioner  when  after  the  sub- 
cutaneous injection  of  adrenalin  he  finds,  between  fifteen  minutes  and 
one  hour  and  thirty  minutes  after  the  injection,  the  following: 

1 .  A  systolic  blood  pressure,  rising  ten  or  more  points  and  remaining 
above  normal  for  fifty-five  minutes  or  more. 

2.  Increased  pulse  rate  of  ten  or  more  points  per  minute  proportionate 
to  the  systolic  rise. 

3.  An  increase  of  pulse  pressure  of  thirty-five  or  more  points. 

4.  Pulse  irregular  and  varying  in  volume. 

5.  An  increase  in  respiratory  rate  of  four  or  more  points  per  minute. 
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6.  Vaning  pupillary  changes. 

I  limily  believe  that  this  test  can  be  made  more  practical  for  the  general 
practitioner  and  for  that  reason  we  are  diligently  pursuing  these  studies 
at  the  State  Sanatorium  and  hope  to  have  at  a  future  date  some  more 
definite  and  positive  report  to  make. 
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PULMONARY  FINDINGS  DUE  TO  CIRCULATORY 

CHANGES 
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Diminished  circulatory  force  may  cause  lung  alterations  which  vary 
from  slight  passive  congestion  to  structural  changes  and  edema. 
Between  these  extremes  a  wide  range  of  changes  exists,  varjdngin  propor- 
tion to  the  demand  upon  and  the  strength  of  the  heart  muscle.  That 
gravity  exaggerates  this  lung  state  is  acknowledged,  but  gravity  alone 
does  not  cause  marked  h}T)ostasis  imless  some  temporary  or  permanent 
circulatory  defect  exists. 

Venous  congestion  causing  hypostasis  without  structural  changes  in 
the  limgs  disappears,  as  a  rule,  under  the  reduction  of  cardiac  work  or 
increase  in  its  efficiency. 

Pulmonary  irritation  may  occur  in  the  form  of  bronchitis  due  to 
degeneration  in  some  part  of  the  circulatory  system.  The  limg  vessels 
become  engorged  and  the  surface  epithelial  cells  infiltrated.  In  more 
advanced  cases  of  congestion,  interstitial  changes  occur,  taking  the  form 
of  engorged  capillaries,  hemorrhagic  infarctions,  the  appearance  of  pig- 
mented cells  in  the  sputum,  and  the  formation  of  fibrotic  changes.  These 
conditions  represent  the  result  of  long-standing  irritation. 

Infarctions,  the  result  of  emboli  from  the  heart  and  veins,  or  following 
abdominal  or  pelvic  operations,  give  extensive  pulmonary  changes  which, 
in  turn,  may  be  confused  with  pneimionia.  These  may  occur  on  a  pre- 
existing pulmonary  stasis  and  add  to  the  confusion. 

The  physical  findings  in  passive  lung  congestions  vary  from  weakened 
breath  sounds  with  fiine  rales,  especially  basal,  to  impairment  on  per- 
cussion, accompanied  by  sibilant  rales.  The  engorgement  may  reach 
the  edematous  stage  whereby  the  air  cells  fill  with  fluid,  causing  an 
increase  in  dulness,  and  often  disappearance  of  the  r^les.  Congestion  due 
to  heart  disease  does  not  give  rise  to  physical  symptoms  unless  circulatory 
compensation  fails  or  a  superimposed  infection  takes  place.     Exagger- 

'  Read  before  the  Clinical  Section  of  the  Sixteenth  Annual  Meeting  of  the  National 
Tuberculosis  Association,  Saint  Louis,  Missouri,  April  23,  1920. 
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ated  and  harsh  breath  sounds  associated  with  fine  r4les  are  the  usual 
early  physical  signs  found  in  the  congestive  stage. 

Repeated  attacks  of  bronchitis,  especially  in  winter,  arc  a  well-known 
accompaniment  of  cardiac  lesions;  and,  in  cases  of  doubt,  the  administra- 
tion of  digitalis  will  often  result  in  a  marked  improvement  in  the  bron- 
chial irritation,  indicating  that  a  circulatory  deficiency  is  at  least  an 
associated  factor  in  causing  or  exaggerating  the  symptoms.  In  mitral 
stenosis  the  pulmonary  changes  are  marked,  and  it  is  in  this  particular 
type  of  case  that  the  fibrotic  changes  are  most  likely  to  appear.  Hemop- 
tysis in  such  cases  has  often  led  to  confusion  in  dilTerentiating  between 
circulatory  deficiency  and  pulmonary  tuberculosis.  With  mitral  insuf- 
ficiency the  pulmonary  changes  are,  as  a  rule,  more  insidious  and  more 
liable  to  go  from  the  congestive  stage  to  edema,  omitting  the  fibrotic 
type  of  pathology. 

The  heart,  by  its  action  on  the  adjacent  lung  tissue,  sometimes  pro- 
duces respiratory  sounds  of  various  types.  Especially  is  this  true  if 
pleuropericardial  adhesions  are  present.  These  sounds  may  be  inter- 
rupted or  influenced  by  the  respiratory  and  cardiac  rhythm,  and  some- 
times affected  by  changes  in  position.  Such  sounds  are  most  frequently 
heard  near  the  apex  and  along  the  left  cardiac  border  and  are  perhaps 
found  more  frequently  in  tuberculous  cases.  Systolic  murmurs  in  the 
subclavian  region  may  be  considered  in  the  same  class. 

In  some  instances  of  extreme  cardiac  enlargement  or  pericardial  effu- 
sion, pronounced  expiratory  sounds,  bronchial  in  character,  due  to  the 
underlying  compressed  lung  tissue,  may  be  heard  over  the  back  of  the 
left  base.  These  signs  may  cause  confusion  in  differentiating  between 
pericardial  or  pleural  effusion  and  pneumonia. 

Lung  changes  in  passive  congestion  vary  according  to  the  type  of  the 
circulatory  degeneration,  such  as  mitral  insufficiency,  stenosis,  myocar- 
ditis, the  position  of  thoracic  or  aortic  aneurysm,  or  the  condition  of  the 
vessel  walls.  The  symptom  complex  known  as  angioneurotic  edema 
may  account  for  some  forms  of  pulmonary  disturbances. 

The  following  cases  are  of  interest  on  account  of  their  pulmonary  find- 
ings and  symptoms: 

J.  Case  no.  123893.  Male.  Single.  Age  thirty-nine.  Printer  by  trade. 
Mother  died  at  thirty-four  with  tuberculosis  as  the  probable  cause.  Patient 
had  a  severe  digestive  disturbance  at  ten  years  of  age,  and  at  twelve  suffered 
a  slight  attack  of  pleurisy.     With  these  exceptions,  his  health  has  been  good 
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until  two  years  ago  when  a  marked  burning  in  the  throat  and  stomach 
developed,  giving  a  sensation  as  if  acid  had  been  swallowed.  This  symptom 
came  on  in  attacks  lasting  for  a  few  days  at  a  time,  and  was  frequently 
accompanied  by  rather  profuse  perspiration,  especially  at  night,  and  shortness 
of  breath  associated  with  some  cough  and  expectoration.  These  attacks  have 
occurred  at  irregular  intervals  up  to  the  present  time.  The  patient  com- 
plained of  pains  in  the  legs,  especially  the  back  of  the  thighs  and,  on  exami- 
nation, inspection  showed  a  skin  irritation  resembling  urticaria  with  shght 
edema.  Careful  inquiry  ehcited  the  fact  that  this  cutaneous  eruption  and 
swelling  appeared,  at  intervals,  for  the  past  two  years,  accompanying  the 
other  symptoms;  and  at  one  time  during  our  observation  a  giant  urticaria 
appeared  on  the  right  thigh. 

Examination:  Urine  normal.  Blood  Wassermann  negative.  Complement 
fixation  test  for  tuberculosis  negative.  Repeated  sputum  examinations 
negative.     Intracutaneous  tuberculin  test  negative. 

Chest  findings:  X-ray  stereos:  Right  lung:  Peribronchial  thickening  and 
infiltration  radiating  to  the  apex  from  an  enlarged  hilum.  No  definite  signs 
of  parenchymatous  changes.  Left  lung:  Hiliun  is  enlarged,  and  the 
descending  bronchi  are  thickened.  Physical  findings:  Slight  systolic  murmur 
at  apex.  Right  lung:  Decidedly  roughened  inspiration  in  the  first  and  sec- 
ond interspace  in  front  accompanied  by  fine  moist  rMes,  the  latter  increased 
over  the  hilum.     Left  lung  shows  roughened  breath  sounds  below  the  clavicle. 

The  physical  findings  are  of  interest  in  that  the  moisture  increased  with 
the  appearance  of  the  cutaneous,  respiratory,  and  gastric  disturbances,  and 
our  conclusions  were  that  the  case  was  possibly  one  of  angioneurotic  edema 
with  mild  respiratory  symptoms.  We  failed  to  find  any  sensitizing  or  other 
cause  to  account  for  this  symptom  complex. 

This  case  was  repeatedly  diagnosed  pulmonary  tuberculosis  and  was 
treated  for  two  years  as  such. 

2.  Case  no.  10Z722.  Male.  Age  thirty-nine.  Married.  This  patient 
wjis  sent  West  eleven  years  ago  on  account  of  pulmonary  tuberculosis.  The 
last  three  months  he  has  had  a  return  of  pulmonary  symptoms,  such  as 
cough  and  expectoration,  fever,  and  loss  of  weight.  Sputum  contains  tuber- 
cle bacilli.  The  shortness  of  breath  seemed  out  of  proportion  to  that 
found  in  cases  of  even  extensive  lung  tuberculosis.  The  chest  examination 
showed  an  enormously  enlarged  heart  to  be  the  chief  cause  of  the  dyspnea. 
The  cardiodiaphragmatic  angles  were  both  obUterated  suggesting  pericardial 
effusion.  Extensive  signs  of  tuberculosis  were  also  in  evidence.  At  the  left 
base,  in  the  back,  bronchial  breath  sounds  could  be  heard  which  disappeared 
after  450  cc.  of  straw-colored  fluid  were  aspirated  from  the  pericardium, 
proving  that  compressed  lung  tissue  accounted  for  the  bronchial  breathing. 
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This  cas€  is  shown  to  point  out  an  important  pulmonary  sign,  which  has 
been  empliasizecl  liy  Norris  and  Landis;  that  is,  that  in  certain  cases  with  an 
extremely  enlarged  heart  or  pericardial  effusion,  the  lung  is  compressed  at  the 
left  base,  and  bronchial  breathing  may  be  heard  which,  in  turn,  may  be 
confused  with  pleural  effusion  or  pneumonia. 

3.  Case  tw.  117355.  Male.  Age  thirty-two.  Married.  Farmer.  The 
patient  comes  to  us  complaining  of  shortness  of  breath  on  the  shghtest 
exertion.  The  pulse  is  112;  temperature  99.4;  respiration  27  to  30  while 
sitting  in  chair.  He  has  coughed  for  the  past  two  months,  and  a  few  days 
ago  a  shght  hemoptysis  of  15  cc.  occurred.  The  right  lung  showed  dulness 
over  the  hilum  which  extended  downwards  and  outwards  towards  the  base. 
In  the  back  the  breath  sounds  were  decidedly  weakened  over  the  lower  half, 
with  a  dull  percussion  note.  The  left  lung  showed  cogwheel  breathing  in 
the  second  interspace  in  front  with  roughened  breath  sounds  in  the  back  as 
low  as  the  fifth  rib.  From  this  point  to  the  base,  some  slight  dulness  was 
present  on  percussion. 

In  the  physical  examination,  the  interesting  part  is  that  there  were  no 
signs  of  moisture  present  although  there  was  a  decided  change  in  the  percus- 
sion note.  There  was  a  diffused  apex  beat  with  a  systolic  murmur  extending 
into  the  a.xilla.  The  X-ray  showed  more  abnormal  pulmonary  findings  than 
the  physical  examination.  In  the  right  lung  a  dense,  smoke-like  shadow 
could  be  seen  extending  from  the  hilum  downwards  into  the  base.  This 
shadow  was  irregular  in  outline  and  density,  and  thickened  bronchi  could  be 
determined  throughout  it.  The  left  lung  showed  the  same  irregular,  cloudy 
shadow,  involving  the  lung  root  and  reaching  the  periphery  between  the 
second  and  fifth  ribs  in  front.  The  heart  was  somewhat  enlarged  and  had  a 
configuration  suggesting  an  aortic  lesion.  The  blood  Wassermann  test  gave 
a  four  plus  reaction.     Complement  fixation  for  tuberculosis  was  negative. 

Postmortem  report  of  the  lung  tissue  examined  by  Dr.  Warthin  showed  a 
chronic  passive  congestion  of  the  lung,  very  marked  acute  edema,  and  fresh 
hemorrhagic  infarctions.  The  heart  was  somewhat  enlarged  and  showed 
extensive  endocarditis  and  myocarditis  with  hypertrophy. 

This  case  is  cited  to  show  structural  changes  in  the  pulmonary  tissue,  the 
result  of  long  standing  chronic  pulmonary  congestion  due  to  cardiac 
insufficiency. 

4.  Case  no.  129907.  Male.  Age  thirty-eight.  Married.  Patient  was  in 
good  health  until  nine  years  ago  when  he  developed  a  right  frontal  sinus 
infection  which  necessitated  an  external  opening  above  the  orbit  and  also 
drainage  through  the  nasal  cavity.  In  spite  of  these  radical  procedures,  the 
smus  continued  to  discharge  for  six  years  until  the  right  turbinates  were 


624  J.   S.   PRITCHARD  AND  M.   A.   MORTENSEN 

removed,  together  with  an  extensive  submucous  resection.  Since  the  original 
infection,  the  patient  has  had  a  rather  persistent  bronchitis  with  mucopuru- 
lent expectoration  free  from  tubercle  bacilli.  These  symptoms  were  only 
partly  relieved  after  the  sinus  discharge  subsided. 

A  physical  examination  of  the  chest  showed  the  presence  of  fine  rales  over 
the  right  hilum  in  front.  The  heart  sounds  were  weak,  the  muscle  tone 
poor,  and  no  murmurs  were  heard.  The  blood  pressure  was  systolic  120, 
diastolic  74.  Chest  stereo  plates  showed  enlarged  hilum  shadows  on  both 
sides  with  a  generalized  peribronchial  thickening  throughout  both  lungs, 
more  in  evidence  around  the  descending  bronchi.  Wassermann  negative. 
Urine  normal.  No  fever.  Pulse,  78.  Non-protein  nitrogen  test,  31.7. 
Blood  sugar,  90.     Alveolar  CO2  tension,  38.     Basal  metaboUsm,  minus  9. 

Digitalis  was  given  in  this  case,  and  in  a  very  short  time  the  bronchial 
symptoms  disappeared,  and  the  general  condition  of  the  patient  improved 
rapidly.  This  suggests  that  the  bronchial  symptoms  were  the  result  of  two 
factors:  first,  the  repeated  descent  of  a  chronic  upper  respiratory  infection; 
and,  second,  myocardial  degeneration. 

5.  Case  no.  128718.  Age  thirty-one.  This  case  has  had  repeated  attacks 
of  tonsillitis  since  boyhood.  At  eight  years  of  age  had  a  severe  attack  of 
tj'phoid  fever.  Three  months  ago  had  a  sUght  hemoptysis.  A  few  weeks 
ago  he  developed  a  cold  foUowed  by  a  persistent  bronchitis  associated  with  an 
unreasonable  amount  of  dyspnea. 

Examination:  Cardiac  dulness  was  increased  to  the  left  of  the  parasternal 
line  12  to  15  cm.,  and  the  right  border  extended  3  to  5  cm.  in  a  corresponding 
direction.  A  systolic  rumble  was  heard  over  the  cardiac  apex  radiating  to 
the  left  and  followed  by  a  presystolic  sound  taking  the  place  of  the  rumble. 
The  second  pulmonic  sound  was  greater  than  the  second  aortic.  Blood 
pressure  systolic  104,  diastolic  70.  Electrocardiographic  tracings  showed  an 
unusually  large  split  auricular  wave  suggestive  of  mitral  stenosis.  Moist 
rales  at  the  base  of  each  lung  were  in  evidence,  and  scattered  brhonchi  could 
be  found  throughout  the  remainder  of  both  lungs.  The  stereo  plates  showed 
a  generalized  peribronchial  thickening  throughout  both  lungs,  enlarged  hilum 
shadows,  and  the  bronchial  tree  lost  its  distinct  outline  throughout  the  lower 
two-thirds  of  each  lung.  The  heart  was  enlarged  transversely,  and  the  con- 
tour suggested  the  mitral  type. 

Digitalis  was  administered,  and  the  respiratory  symptoms  and  moisture 
disappeared  in  a  few  days.  In  this  case,  cardiac  degeneration  probably 
accounted  for  the  delayed  resolution  of  "the  cold." 

Dr.  C.  H.  Vrooman,  of  Vancouver,  Canada,  reported  to  us  the  following 
interesting  case. 
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6.  The  |)alicnt  came  to  him  suffering  from  some  shortness  of  breath, 
cough,  and  streaked  sputum.  No  fever.  The  pulse  ran  between  40  and 
50,  such  as  is  found  in  partial  heart  l)lock. 

Physical  examination:  Showed  a  double  mitral  murmur  at  the  ape.x,  both 
systolic  and  regurgitant.  Heart  was  enlarged  transversely.  There  were  no 
basal  murmurs,  but  at  the  right  apex  as  low  as  the  second  rib  in  front  and  the 
midscapular  region  in  the  back  moist  rales  could  be  heard.  Subcutaneous 
tuberculin  test  of  0.5  mgm.  of  O.T.  caused  a  general  reaction.  The  physical 
signs  persisted  for  four  years  with  associated  cardiac  symptoms. 

A  fMDstmortem  examination  revealed  an  extensive  brown  induration  of  the 
right  upper  lobe  due  to  chronic  congestion.  There  was  no  sign  of  any  tuber- 
culosis in  this  lung.  The  only  suspicion  of  the  existence  of  pulmonan,'  tuber- 
culosis was  the  finding  of  a  slight  adhesion  at  the  left  apex.  The  heart 
showed  an  extensive  generalized  chronic  endocarditis  and  a  small  button-hole 
mitral  opening  with  extensive  calcification. 

CONCLUSIONS 

1.  All  pulmonary  signs  and  symptoms  call  for  a  careful  study  of  the 
possible  etiological  factors. 

2.  Physical  signs  in  the  lung  should  not  be  the  only  basis  in  making 
the  diagnosis. 

3.  Myocardial  embarrassments  of  different  types  produce  pulmonary 
signs  and  s>Tnptoms  which  are  often  misinterpreted. 

4.  In  many  cases  of  bronchitis,  where  doubt  of  the  cause  exists,  the 
use  of  digitalis  results  in  the  ciiminution  of  symptoms  and  physical  signs, 
thereby  making  this  drug  of  value  in  diagnosis  as  well  as  a  therapeutic 
agent. 

5.  In  many  cases  with  bronchial  sj-mptoms,  such  as  are  present  in 
protracted  colds,  circulatory  degeneration  should  be  considered  as  a 
possible  causative  factor  as  well  as  upper  respiratory  affections  and  pul- 
monary tuberculosis. 

6.  Riles  due  to  circulatory  causes  are  not  always  basal  and  may 
be  found  over  other  parts,  even  one  or  both  apices. 


THE   INTERNATIONAL   ASSOCIATION    OF   ARTIFICIAL 
PNEUMOTHORAX 

Dr.  S.  Adolphus  Knopf  of  New  York  transmits  the  following  announce- 
ment which  was  sent  to  him  by  Professor  Carpi  as  a  circular  letter  in 
French,  with  the  request  that  he  translate  it  and  cause  it  to  be  published 
in  various  American  periodicals : 

INTERNATIONAL  ASSOCIATION  OF  "PNEUMOTHORAX 
ARTIFICIALIS" 

Lugano,  Switzerland,  August,  1920. 

The  International  Association  of  "Pneumothorax  Artilicialis,"  the 
work  of  which  was  discontinued  during  the  long  war,  desires  to  resume 
its  activity  by  inviting  all  former  members  of  the  Association  to  renew 
their  subscription  and  all  other  physicians  interested  in  artificial  pneu- 
mothorax to  send  their  names  and  addresses  to  Prof.  Umberto  Carpi, 
Lugano,  Switzerland,  and  to  become  members. 

The  purpose  of  the  Association  is  to  spread  all  practical  and  scientific 
information  concerning  artificial  pneumothorax.  Although  induced 
pneumothorax  for  therapeutic  purposes  has  become  remarkably  prev- 
alent {"Bien  que  la  diffusion  de  la  therapie  du  pneumothorax  soil  devenue 
tres  remarquable") ,  it  has  remained  a  therapeutic  procedure  applied  only 
by  physicians  specially  trained  and  experienced  in  this  operation.  For 
the  convenience  of  the  patients  who  may  be  obHged  to  change  their 
residences,  to  know  the  names  and  addresses  of  physicians  who  practise 
artificial  pneumothorax  is  of  great  value,  in  order  that  the  patient  may 
continue  the  treatment  by  periodic  refilling.  A  complete  list  of  phy- 
sicians practising  artificial  pneumothorax  will  be  published  with  the 
scientific  journal  known  as  Pneumothorax  Therapeutique  for  1920-1921, 
edited  by  Carlo  Forlanini.  This  list  will  be  sent  to  all  the  members 
and  to  the  most  important  medical  societies,  medical  academies,  and 
similar  institutions  of  the  different  countries.  In  the  journal  will  be 
enumerated  and  discussed  all  the  world's  Literature  on  pneumothorax. 
The  association  will  continue  its  labors  under  the  policy  indicated  by 
the  illustrious  master  and  creator  of  artificial  pneumothorax  therapy. 
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As  soon  as  the  finances  of  the  society  will  permit  the  renewal  of  the 
publication,  the  editor  will  i)ut  himself  in  communication  with  the 
editors  of  such  nu-dical  journals  of  other  countries  as  are  publishing 
articles  on  artificial  pneumothorax.  I-'or  the  present  these  are  Die 
Sondcrhe/le  des  Tuberkulosc  Ceniralblallcs  Ubcr  Lungcnkollapslhcrapic  and 
the  collected  monographs  in  the  journal  La  Tuberculosi  which  appears 
in  Rome. 

Subscriptions  should  be  addressed  to  the  General  Secretary,  Prof.  U. 
Carpi,  Lugano.  The  subscriber  is  entitled  to  receive  the  journal  with 
the  list  of  names.  Those  who  desire  to  receive  the  monographs  of  the 
journals  indicated  should  make  a  request  for  them  to  the  General 
Secretary  who  also  has  an  international  exchange  office  for  all  publi- 
cations appertaining  to  artificial  pneumothorax.  Summaries  in  English, 
French,  and  German  on  any  topic  relating  to  artificial  pneumothorax 
will  be  gratefully  received  and  published. 

Prof.  U.  Carpi, 
General  Secretary,  Lugano,  Switzerland. 


FIRST  INFECTION  WITH  TUBERCULOSIS  BY  WAY  OF 

THE  LUNGS 

EUGENE  L.  OPIE  and  HANS  ANDERSEN 

From  the  Department  of  Pathology,  Washington  University  School  of  Medicine,  Saint  Louis, 

Missouri 

A  study  of  the  lesions  of  first  infection  with  tuberculosis  was  published 
by  one  of  the  authors  several  years  ago  with  the  purpose  of  defining  the 
characters  of  these  lesions  as  well  as  their  frequency  in  this  country  (1). 
Occurring  in  those  who  have  died  from  all  causes,  they  are  usually 
healed  and  in  great  part  calcified,  so  that  they  are  readily  demonstrated 
by  X-ray  plates  made  from  the  lungs  after  death. 

The  lesions  which  occur  in  the  lungs  of  almost  all  indi\'iduals  who 
die  from  conditions  other  than  tuberculosis  have  the  characters  of  the 
tuberculosis  of  childhood,  that  is,  they  occur  as  foci  in  the  substance 
of  the  lung  and  are  not  more  frequent  in  the  apices  than  elsewhere. 
They  are  accompanied  by  more  extensive  lesions  in  the  adjacent  Ijan- 
phatic  nodes.  The  occurrence  of  these  focal  lesions,  which  are  almost 
constantly  found,  does  not  exclude  the  more  familiar  type  of  tuber- 
culosis, namely,  the  apical  lesion.  In  association  with  the  apical  lesions, 
which  occur  in  the  later  period  of  childhood  and  in  adult  life,  there  is 
no  caseation  nor  calcification  of  the  regional  lymph  nodes.  In  harmony 
with  experimental  observations,  the  early  focal  lesion  has  the  character 
of  a  first  infection  and  implicates  the  Ij-mphatic  nodes;  whereas  the 
apical  lesion  has  the  character  of  a  second  infection  and  exhibits  no 
tendency  to  cause  caseous  tuberculosis  of  adjacent  lymph  nodes.  It  was 
shown  that  apical  lesions  increase  in  frequency  with  increasing  age. 
They  rarely  occurred  before  ten  years  of  age;  from  ten  to  eighteen 
the  incidence  was  11  per  cent;  between  eighteen  and  fifty  years  of  age 
the  incidence  of  apical  lesions  in  those  who  had  died  with  conditions 
other  than  tuberculosis  was  approximately  14  per  cent;  and  after  the 
age  of  lifty  the  incidence  of  apical  lesions  was  much  increased,  for 
they  were  present  in  more  than  one-third  of  those  who  had  died  from  all 
causes. 
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An  accurate  interpretation  of  the  pathology  of  tuberculosis  of  the 
lungs  is  dependent  upon  a  recognition  of  the  distinction  between  (1) 
focal  tuberculosis  which  usually  has  its  origin  in  childhood  and  (2) 
apical  tuberculosis  which  appears  in  the  later  period  of  childhood  and 
in  adult  life. 

The  size  and  distribution  of  calcified  focal  lesions  of  the  lungs  and 
corresponding  lesions  of  adjacent  hinphatic  nodes  are  well  defined  in 
X-ray  plates  made  from  the  lungs  after  they  have  been  removed  from 
the  body.  In  order  to  designate  the  severity  of  preexisting  tuberculous 
infection  it  has  been  convenient  to  separate  the  lesions  into  groups 
corresponding  with  the  magnitude  and  extent  of  the  calcified  nodules. 
This  has  seemed  desirable  in  order  to  detemiine  how  frequently  healed 
pulmonary  lesions  are  as  extensive  as  those  active  lesions  which  cause 
death  with  generalized  tuberculosis.  In  many  instances  the  X-ray 
plate  demonstrates  that  the  individual  has  suffered  with  tuberculosis 
which  would  have  been  recognizable  at  some  time  during  life  had  suitable 
diagnostic  measures  been  employed.  In  some  of  these  individuals  there 
has  been  evidence  of  dissemination  of  the  infection  outside  of  the  lungs 
and  its  l}Tnph  nodes,  for  in  association  with  extensive  lesions  of  the  lungs 
healed  tubercles  have  been  found  in  spleen,  liver  or  other  organs. 

The  following  grouping  is  convenient  though  arbitrary,  because  it 
serves  to  indicate  within  wide  limits  the  severity  of  the  preexisting 
pulmonar}^  infection: 

Group  1.  In  many  lungs  there  are  one  or  several  small  nodules  within 
the  pulmonary  tissue,  and  one  or  several  calcified  nodules  will  be  seen 
in  the  X-ray  plate  at  the  hilum  of  the  lung  and  localized  by  dissection 
within  lymphatic  nodes  adjacent  to  the  pulmonary  focus  of  calcification 
(plate  1,  fig.  1).  The  largest  of  the  lesions  placed  in  this  group  seldom 
exceed  0.5  cm. 

Group  2.  In  nearly  half  of  all  the  lungs  examined  the  lesions  shown 
by  X-ray  plates  are  somewhat  more  extensive  (plate  1,  fig.  2).  There 
are  widely  scattered  nodules  or  occasionally  a  single  nodule  (0.5  to  1 
cm.)  within  the  lung  and  larger  calcified  masses  from  1  to  2  cm.  in 
adjacent  lymphatic  nodes. 

Group  3.  In  a  considerable  number  of  instances  there  are  multiple 
scattered  nodules  within  the  lung  associated  with  massive  calcified 
tuberculosis  of  lymphatic  nodes  at  the  hilum  of  one  or  both  lungs, 
outside  of  the  lungs  in  proximity  to  one  or  other  bronchus,  at  the  bifur- 
cation of  the  trachea  or  on  one  side,  usually  on  the  right,  of  the  trachea 
(plate  2,  fig.  3). 
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Ciroup  4.  In  ;i  few  instances  there  is  more  widespread  calcified  tuber- 
culosis. The  lungs  are  thickly  and  often  almost  uniformly  studded 
with  nodules,  often  0.5  cm.  in  diameter  (jMate  2,  fig.  4,  and  the  following 
figures).  These  nodules  are  represented  by  conspicuous  spots  in  the 
X-ray  platt:-;  but  on  superficial  examination  of  the  lungs  themselves 
their  great  abundance  miglit  \>c  overlooked,  for  only  an  occasional 
calcified  nodule  may  be  seen  upon  the  cut  section  or  below  the  i>Ieural 
surface.  There  may  be  extensive  lesions  at  the  hilum  of  the  lung  or 
about  the  trachea  similar  to  those  found  with  the  preceding  group. 

An  examination  of  X-ray  plates  from  86  lungs  from  adults  dying  from 
all  causes,  taken  at  a  time  when  these  X-ray  plates  were  made  from 
almost  every  autopsy,  showed  that  the  grouping,  in  accordance  with  the 
artificial  plan  described  above,  was  as  follows: 

TABLE  1 

Autopsies 

No  calcified  lesion  shown  by  X-ray  plate 7 

Group  1 28 

2    41 

3 7 

4 ^ 

Total 86 

It  is  noteworthy  that  the  absence  of  calcified  lesions  does  not  exclude 
the  occurrence  of  tuberculosis.  This  subject  has  been  discussed  in  a 
former  article  {loc.  cil.). 

The  cases  in  which  healed  tuberculosis  has  been  so  extensive  that 
the  lesion  has  been  placed  in  groups  3  and  4  described  above  will  be 
re\4ewed  in  brief  detail.  A  large  part  of  these  cases  are  not  included 
in  the  tabulation  just  given  because  they  were  encountered  at  a  time 
when  the  routine  preparation  of  X-ray  plates  had  been  discontinued. 
These  lesions  are  described  because  they  give  evidence  that  the  indi\-idual 
has  passed  through  a  grave  infection  which,  even  though  its  s>Tnptoms 
were  so  inconspicuous  that  they  left  little,  if  any,  impression  upon  his 
memory,  nevertheless  subjected  him  to  grave  danger  at  some  period  of 
his  childhood.  Many  of  those  who  discuss  the  symptomatolog\'  of 
tuberculosis  appear  to  believe  that  the  focal  and  apical  tuberculous 
lesions  which  are  present  in  a  large  proportion  of  all  human  beings 
are  of  interest  only  to  the  pathologist.  The  following  instances  of 
healed  tuberculosis  emphasize  the  futility  of  attempting  to  draw  a  line 
between  clinical  tuberculosis  and  tuberculosis  which  fails  to  impress 
the  patient  or  the  physician. 
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In  the  seven  cases  which  follow  there  has  been  extensive  focal  tuber- 
culosis of  the  lungs  which  has  healed  with  calcification  and  similar 
more  extensive  lesions  of  the  regional  lymphatic  nodes.  The  extent 
of  tlie  lesions  in  these  cases  have  placed  them  in  group  3;  and  at  the 
same  time  there  has  been  a  dissemination  of  tuberculosis  to  distant 
organs,  as  shown  by  the  presence  of  healed  calcified  and  encapsulated 
nodules  in  the  liver  and  spleen.  The  occurrence  of  these  nodules  in 
association  with  extensive  healed  tuberculosis  of  the  lung  and  pulmonary 
lymph  nodes  furnishes  convincing  evidence  of  their  tuberculous  origin. 

Autopsy  759.  Calcified  and  caseous  focal  tuberculosis  of  lungs;  encapsulated 
caseoiis  tuberculosis  oj  lymphatic  nodes;  fibroid  and  calcified  apical  tuberculosis; 
healed  tubercles  of  spleen  and  liver.  A  man,  aged  seventy-four  years,  died  with 
purulent  peritonitis  following  resection  of  the  caecum  for  carcinoma.  There 
is  a  calcified  nodule,  12  mm.  across,  below  the  pleura  of  the  right  middle 
lobe,  with  small  nodules  clustered  about  it.  There  is  a  partly  calcified  caseous 
nodule  in  each  lower  lobe.  Lymphatic  nodes,  containing  encapsulated 
caseous  foci,  occur  at  the  hilum  of  ea^h  lung.  At  the  apex  of  the  right  lung 
is  an  area  of  fibrous  induration  forming  an  area  beneath  the  pleura,  1.5  cm. 
in  thickness,  containing  small  cavities  with  smooth  walls.  There  is  no  casea- 
tion, but  at  one  point  within  the  fibrous  tissue  is  a  calcified  focus.  Similar 
■fibrous  induration  occurs  at  the  apex  of  the  left  lung.  The  spleen  contains 
spherical  nodules  with  fibrous  capsule  and  calcified  centres,  varying  in  diam- 
eter from  1  to  2  mm.,  and  two  larger  nodules  with  firmly  calcified  centres  are 
3.5  mm.  in  diameter.     The  liver  contains  similar  calcified  nodules. 

Autopsy  796.  Calcified  focal  tuberculosis  of  lungs  and  extensive  calcified 
tuberculosis  of  pidmonary  and  bronchial  lymphatic  nodes;  healed  tubercles  of 
spleen  and  liver.  A  woman,  aged  thirty-seven  years,  died  as  the  result  of 
inflammation  about  a  gauze  sponge  left  within  the  pelvis  at  operation  per- 
formed several  years  before  death.  In  the  lungs  (plate  2,  fig.  3)  are  scattered 
calcified  nodules,  the  largest  of  wliich  in  the  left  lower  lobe  is  1  cm.  across. 
At  the  hilum  of  the  left  lung  is  a  large  mass  of  calcified  nodules,  measuring 
2.8  X  1.3  cm.,  and  above  the  left  bronchus  and  below  the  bifurcation  of  the 
trachea  are  partly  calcified  lymph  nodes.  In  the  mediastinum  near  the 
median  margin  of  the  left  lower  lobe  is  a  calcified  lymph  node  measuring 
1.3  X  0.7  cm.  The  spleen  and  liver  (plate  2,  fig.  3)  contain  numerous  round 
fibrous  nodules,  about  1  mm.  in  diameter  resembling  healed  tubercles. 

Autopsy  824.  Multiple  calcified,  partly  caseous  foci  of  tuberculosis  in  lungs; 
extensive  caseous  calcified  tubercidosis  of  lymph  nodes  of  lungs  and  bronchi; 
calcified  caseous  tubercles  in  spleen  and  liver.  A  white  woman,  aged  fifty-one 
years,  died  with  fibrinopurulent  peritonitis  following  the  rupture  of  an  ovarian 
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cyst.  Scattered  in  both  lungs  arc  ncxiules  containing  murtar-likc  material 
which  is  dry,  caseous,  and  partly  calcified.  M  the  hiliim  of  the  right  lung 
are  i)arlly  calcified  lymph  nodes,  1.5  cm.  across,  and  at  the  bifurcation  of  the 
trachea  is  a  partly  calcified  lymph  node,  3.3  x  2  cm.  The  spleen  contains 
.several  yellowish  white  nodules  from  3  to  5  mm.  in  diameter,  which  are  [lartly 
calcified  and  have  in  some  instances  caseous  centres.  Several  similar  nodules 
01  somewhat  smaller  size  occur  in  the  liver. 

.Ai'Toi'SV  942.  Multiple  calcified  tuberculous  foci  in  lungs;  extensive  caseous 
calcified  tuberculosis  of  pulmonary  and  bronchial  lymph  nodes;  healed  tubercles 
of  spleen  and  liver.  A  white  man,  aged  nineteen  years.  His  father  died  with 
tuberculosis  at  the  age  of  forty-four  years;  his  mother  is  ill  at  [irescnt  and 
tuberculosis  is  suspected.  Death  occurred  with  purpura  hemorrhagica  and 
anemia.  Five  calcified  nodules,  from  2  to  4  mm.  across,  occur  in  the  upjjer 
lobe  of  the  right  lung.  Calcined  areas  occur  in  the  lymph  nodes  at  the  hilum 
of  the  right  lung,  and  to  the  right  of  the  trachea  near  its  bifurcation  is  a  large 
lymph  node,  4  x  1.9  cm.,  in  large  part  replaced  by  cjiseous  and  calcified  mate- 
rial. A  small  calcified  focus  occurs  in  the  left  lung.  Caseous  and  calcified 
encapsulated  nodules  occur  in  the  spleen  and  spherical  encapsulated  bodies 
in  the  liver. 

Al'TOPSY  1000.  .Multiple  calcified  foci  oj  healed  tuberculosis  in  lungs;  exten- 
sive calcified  tuberculosis  of  pulmonary  and  bronchial  lymph  nodes;  Itealed 
tubercles  in  liver.  A  woman,  aged  fifty-two  years,  died  from  pernicious 
anemia.  In  the  upper  lobe  of  the  right  lung  is  a  firmly  calcified  nodule,  7 
mm.  in  diameter;  elsewhere  in  the  lung  are  round  calcified  nodules  from  1  to 
2.5  cm.  across.  Near  the  hilum  of  the  right  lung  is  a  chain  of  large  calcified 
masses  from  0.7  to  1.5  cm.  across.  Below  the  right  bronchus  is  a  larger 
calcified  IjTnph  node,  2.3  by  1.5  cm.,  and  to  the  right  of  the  trachea  another  of 
about  the  same  size.  In  the  left  lung  are  several  calcified  nodules.  Below 
the  surface  of  the  liver  are  several  firm  gray  fibrous  nodules  about  1  mm.  in 
diameter. 

Autopsy  1015.  Multiple  foci  of  calcified  tuberculosis  occurring  in  groups 
in  both  lungs;  extensive  calcified  tuberculosis  of  adjacent  lymph  nodes;  multiple 
fibrous  and  calcified  tubercles  of  spleen.  A  white  man,  aged  thirty-six  years, 
died  with  syphilitic  aortitis,  cardiac  thrombosis  and  multiple  infarcts.  In 
the  lower  lobe  of  the  right  lung  is  a  calcified  nodule,  0.5  cm.  in  diameter,  and 
below  it  a  group  of  smaller  calcified  nodules  in  an  area,  3.5  x  2  cm.  In  an 
almost  straight  line,  with  the  long  axis  of  this  group  and  distributed  below 
the  right  bronchus,  is  a  chain  of  calcified  masses,  the  largest  of  which  measures 
3.8  X  1  cm.  In  the  lower  half  of  the  left  lung  are  3  conspicuous  calcified 
nodules,  the  largest  of  which  is  1.4  x  0.8  cm.  Smaller  calcified  nodules  occur 
elsewhere  in  the  left  lung.  Throughout  the  spleen  are  small,  hard,  spherical, 
fibrous  nodules,  about  1  mm.  in  diameter  and  larger  yellow  calcified  nodules. 
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Autopsy  1016.  Multiple  calcified  foci  of  tuberculosis  in  both  lungs;  extensive 
calcified  tubercidosis  of  adjacent  lymph  nodes;  calcified  tuberculosis  of  fnesenteric 
and  hepatic  lymph  nodes;  fibrous  nodules  in  liver.  A' white  man,  aged  fifty-six 
years,  died  with  chronic  ulcerative  coHtis.  In  the  peripheral  part  of  the  left 
lung  is  a  denselj'  calcified  nodule,  1.1  x  0.9  cm.  In  a  straight  line  with  this 
nodule  is  a  chain  of  calcified  nodules,  forming  an  irregular  group,  3x1  cm., 
distributed  below  the  bronchus  to  the  right  lower  lobe.  Below  the  right 
bronchus  near  the  bifurcation  of  the  trachea  is  a  very  densely  calcified  mass, 
2.5  X  1.7  cm.  In  the  right  and  left  lungs  are  several  scattered  nodules,  about 
2  mm.  in  diameter.  In  the  mesentery  are  two  large  round  calcified  nodules, 
7  mm.  in  diatheter,  situated  close  together.  The  X-ray  plate  shows  that 
calcification  within  these  bodies  has  a  lamellated  distribution.  Elsewhere 
scattered  in  the  mesentery  are  round  calcified  nodules,  from  1  to  3  mm.  in 
diameter,  and  similarly  lamellated.  In  contact  with  the  Hver  is  an  irregularly 
calcified  lymph  node,  1.3  x  1.1  cm.  Below  the  capsule  of  the  lung  are  gray 
nodules,  1  or  2  mm.  in  diameter. 

It  is  noteworthy  that  in  autopsy  1016  calcified  mesenteric  tuberculosis 
together  with  a  similar  lesion  of  a  lymph  node  near  the  liver  has  accom- 
panied very  extensive  tuberculosis  of  the  lung  and  its  lymph  nodes.  In 
this  instance  it  is  impossible  to  determine  whether  tuberculosis  of 
abdominal  lymph  nodes  had  its  origin  in  the  intestine  or  was  carried 
from  the  lungs  to  these  tissues  by  the  blood  stream.  Tubercles  present 
in  this  instance  in  the  liver  and  spleen  were  hematogenous. 

Among  the  cases  in  which  the  lesion  has  been  so  extensive  that  it 
has  been  placed  in  group  3  healed  tubercles  of  the  spleen  or  liver  have 
been  absent  in  only  two,  which  follow. 

Autopsy  999.  Calcified  focal  tuberctdosis  in  right  lung;  healed  calcified 
tubercles  resembling  miliary  tubercles  in  the  same  lung;  tuberculosis  of  pulmonary 
lymph  nodes.  A  white  man,  aged  twenty-one  years,  died  as  the  result  of 
endocarditis  caused  by  Streptococcus  viridans.  In  the  lower  lobe  of  the 
right  lung  is  a  calcified  nodule,  7  mm.  in  diameter.  At  the  hilum  of  the 
right  lung  and  below  the  right  bronchus,  within  the  lymph  nodes,  are  nodules 
of  calcification,  from  0.5  to  1  cm.  across.  Throughout  both  lungs  are  nu- 
merous round  nodules,  1  mm.  in  diameter,  evenly  distributed  and  resembling 
mihary  tubercles. 

Autopsy  1027.  Ptdmonary  foci  of  calcified  tubercxdosis;  extensive  calcified 
tuberctdosis  of  lymph  nodes  at  hilum  of  right  lung;  double  fibrous  and  calcified 
apical  tuberculosis.  A  white  man,  aged  thirty-eight  years,  died  with  multiple 
sclerosis  and  pyelonephritis.  One  brother  died  of  pulmonary  tuberculosis  at 
the  age  of  twenty-five  years,  but  it  is  stated  that  he  became  sick  while  away 
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from  home  and  was  cared  for  until  his  death  in  a  hospital.  Scattered  in 
both  luiips  are  small  calcified  and  fibrous  nodules.  Near  the  hilum  of  the 
ri(;ht  lung,  within  lymph  nodes,  are  a  larpe  number  of  denscl)'  calcified  masses, 
from  0.5  to  1  cm.  across.  Both  apices  are  puckered;  and  contain  fibrous 
scars  in  which  arc  calcified  nodules,  from  1  to  2.5  mm.  across. 

.Vmong  the  nine  foregoing  instances  of  extensive  focal  tuberculosis 
of  the  lunus  there  has  been  associated  healed  apical  tuberculosis  in  two, 
namely,  in  autopsies  759  and  1(127,  aged  se\enty-f()ur  and  thirty-eight 
years,  respectively. 

The  cases  which  will  be  described  later  are  grouped  together  because 
the  lungs  were  the  site  of  very  advanced  tuberculosis  which  had  healed 
(group  4  above).  It  is  evident  from  the  examination  of  the  lungs,  as 
indicated  best  by  the  X-ray  plates,  that  at  some  time  preceding  death 
the  individual  has  sutTered  with  a  severe  widespread  tuberculosis  of  the 
lungs,  which  has  not  caused  death  but  has  persisted  so  long  that  caseous 
material  has  been  completely  replaced  by  calcium  deposit.  It  may  be 
assumed  that  the  lesion  is  healed,  since  all  evidence  of  activity  has 
disappeared. 

Autopsies  783,  1405  and  838  demonstrate  that  these  extensive  lesions 
may  produce  secondary  tubercles  in  the  liver  and  spleen  and  even  in 
other  organs;  yet  these  secondary  lesions  like  those  in  the  lung  may 
undergo  encapsulation  and  calcification. 

Autopsy  783.  Xumerous  calcified  and  encapstdated  healed  tubercles  in  the 
lungs;  extensive  tuberculosis  oj  the  pulmonary  and  tracheal  lymph  nodes;  healed 
tubercles  in  liver  and  spleen.  A  woman,  aged  thirty-six  years,  died  with  gen- 
eral infection  by  Staphylococcus  pyogenes  aureus,  following  panhysterectomy 
for  myomata.  Large  round  tirmly  calcified  nodules  occur  scattered  through- 
out both  lungs  (plate  2,  fig.  4).  In  each  lung  there  are  approximately  15 
nodules,  measuring  from  2.5  to  5  mm.,  and  smaller  nodules  in  large  number. 
In  the  X-ray  plate  many  of  the  large  nodules  have  a  well  defined  partly  cal- 
cified capsule,  which  is  in  sharp  contrast  with  the  more  opaque  firmly  calcified 
centre.  .\t  the  hilum  of  each  lung  are  several  calcified  h-mphatic  nodes,  the 
largest  of  which,  situated  in  the  right  lung,  contains  a  calcified  mass,  1.5  x  1 
cm.;  and  below  the  bifurcation  of  the  trachea  to  the  right  of  the  midline  is  a 
large  calcified  mass  3x2  cm.  In  the  spleen  (plate  2,  fig.  4)  there  is  a  round 
firm  yellowish  white  nodule,  1.5  mm.  in  diameter,  situated  below  the  capsule. 
Similar  round  and  at  times  distinctly  encapsulated  bodies  occur  in  the  liver. 

.\uTOPSV  1405.  Multiple  large  calcified  foci  of  healed  tuberctdosis  throus^hoiit 
both  lungs;  healed  calcified  tubercidosis  of  adjacent  lymph  nodes;  healed  tuber- 
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culosis  of  Spleen.  A  white  man,  aged  forty-six  years,  died  with  generalized 
carcinoma,  primary  in  the  left  kidney.  The  lungs  (plate  3,  fig.  5)  contain 
numerous  metastases  of  carcinoma  which  are  well  defined  in  the  X-ray  plate. 
In  each  lung  there  are  about  20  firmly  calcified  nodules  from  3  to  5  mm.  in 
diameter.  One  nodule  near  the  periphery  of  the  lung  is  9  mm.  across.  At 
the  hilum  of  each  lung  are  irregular  calcified  lymph  nodes,  the  largest  of  which 
is  1  X  2  cm.  The  spleen  contains  numerous  firm  white  nodules  which  are  1 
mm.  or  more  in  diameter. 

In  the  following  instance  tuberculosis  of  the  lung  and  of  the  adjacent 
lymphatic  nodes  was  more  extensive  than  in  any  other  case  which  has 
been  observed  by  us.  In  addition  to  calcified  and  encapsulated  nodules 
in  the  liver  and  spleen  which  resembled  the  tubercles  found  in  all  of  the 
foregoing  cases  there  were  similar  calcified  nodules  in  the  pia  mater  over 
the  cerebrum. 

Autopsy  838.  Large  calcified  healed  tubercles  throughout  both  lungs;  very 
extensive  calcified  and  healed  tuberculosis  of  ptdmonary,  peribronchial,  peritra- 
cheal and  posterior  mediastinal  lymph  nodes;  calcified  nodides  {healed  tubercles) 
in  liver,  spleen,  and  pia  mater.  A  white  man,  aged  twenty-six  years.  The 
patient  had  had  whooping  cough  at  eleven  years  of  age,  pneumonia  at  sixteen, 
and  gonorrhea  at  seventeen.  He  used  alcohol  in  excess  at  intervals.  His 
fatal  illness  began  ten  months  before  his  death,  when  several  sores  appeared 
upon  the  foreskin.  These  remained  long  unhealed.  A  skin  eruption  followed 
and  the  patient  was  treated  for  syphilis  at  Hot  Springs,  Arkansas,  and  else- 
where. Two  months  before  death  there  were  severe  headache,  weakness  and 
numbness  of  the  legs  and  difficulty  in  urination.  Speech  was  slow  and  there 
was  difficulty  in  swallowing.  Vomiting  occurred  occasionally  soon  after 
meals.  There  had  been  double  vision  and  pain  in  the  eyes  for  about  one 
month.  The  Wassermann  reaction  was  positive  with  the  blood  serum  and 
with  the  spinal  fluid.  Circumcision  was  performed.  From  June  1  to  4, 
from  10  to  15  minims  of  1  per  cent  solution  of  bichloride  of  mercury  were 
given  daily  by  intramuscular  injection.  On  June  6,  0.6  gram  of  salvarsan 
was  administered.  On  June  7,  10  minims  of  1  per  cent  solution  of  bichloride 
were  injected  into  the  muscle.  On  June  8  the  patient  was  resting  quietly  at 
8  P.M.  At  1  A.M.  he  was  perspiring,  there  was  tremor  and  the  eyes  were 
widely  opened,  and  brownish  stringy  saliva  which  later  became  watery  exuded 
from  the  mouth. 

Almost  unlformily  scattered  throughout  each  lung  (plate  3,  fig.  6)  are  from 
20  to  25  nodules,  from  3  to  6  mm.  in  diameter,  together  with  some  smaller 
nodules.  Larger,  irregularly  calcified  masses,  from  1  to  0.5  cm.,  occur  at  the 
hilum  of  each  lung.     Below  the  right  bronchus  is  a  similar  mass  of  very  large 
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size,  measuring  4.2  x  2  cm.,  and  to  the  right  of  the  trachea  is  an  almost  homog- 
eneously c;iicit"ic(l  mass,  4.3  x  2.8  cm.  In  the  posterior  mediastinum,  near 
the  diapiiragm,  is  a  homogeneously  calcified  body  (doubtless  a  lymph  node), 
2  X  1.3  cm.  Scattered  below  the  capsule  of  the  liver  and  in  the  spleen  are 
small  round  nodules,  having  the  character  of  healed  tubercles.  Upon  the  pia 
mater  of  the  right  frontal  lobe  are  several  calcified  yellowish  white  nodules, 
1  to  2  mm.  in  diameter,  which  have  the  appearance  of  the  calcified  tubercles 
seen  in  other  organs. 

The  patient  had  suffered  with  syphilis,  acquired  ten  months  before 
his  death.  On  the  one  hand  there  is  no  evidence  that  syphilis  of  the 
meninges  can  produce  calcified  nodules  of  the  pia  mater,  and  the  firm 
calcification  of  these  nodules  indicates  that  they  bear  no  relation  to 
syphilis  which  was  of  recent  origin.  On  the  other  hand  they  are  asso- 
ciated w'ith  advanced  healed  tuberculosis  of  the  lungs  and  its  IjTnphatic 
system  and  occur  in  association  with  identical  lesions  of  the  liver  and 
spleen.  The  lesions  of  the  pia  mater  may  be  regarded  as  evidence  of 
tuberculous  meningitis  which  has  healed. 

In  the  two  instances  which  follow  there  has  been  e.\ten.sive  healed 
pulmonary  tuberculosis  with  no  apparent  dissemination  of  the  lesion. 

Autopsy  862.  Multiple  firmly  calcified  and  encapsulated  foci  of  healed 
pulmonary  tuberculosis;  calcified  healed  tuberculosis  of  the  pulmonary  and  peri- 
bronchial lymph  nodes;  fibrous,  caseous  aiui  calcified  tuberculosis  of  the  apices 
of  both  lungs.  A  white  woman,  aged  seventy-three  years,  died  with  general 
arteriosclerosis  and  chronic  diffuse  nephritis  with  small  granular  kidneys. 
The  pleura  at  the  apex  of  the  right  lung  (plate  4,  fig.  7)  is  puckered  and  there 
are  several  fibrous  scars,  within  which  occur  caseous  and  calcified  nodules, 
the  largest  of  which  is  8  mm.  in  diameter.  At  the  left  apex  there  is  a  fibrous 
scar  containing  calcified  areas.  P'irmly  calcified  nodules,  about  4  mm.  in 
diameter,  are  numerous  throughout  both  lungs,  and  smaller  nodules,  1  or  2 
mm.  in  diameter,  are  found.  The  larger  bodies  have  a  double  contour  as  if 
surrounded  by  a  capsule.  At  the  hilum  of  each  lung  there  are  calcified  masses 
forming  irregularly  disposed  groups  within  the  l)Tnphatic  nodes. 

Autopsy  1235.  Numerous  foci  of  calcified  tubercidosis  scattered  throughout 
the  lungs;  extensive  calcified  tuberculosis  of  adjacent  lymph  nodes;  healed  tuber- 
culosis of  apex  of  left  lung.  A  white  man,  aged  fifty-one  years.  At  the  age  of 
sixteen  the  patient  had  some  fever  with  night  sweats  and  chiUs  but  had 
subsequently  been  well.  Death  occurred  with  sv'philitic  aortitis,  aneurysm 
of  the  aorta  and  aortic  endocarditis.  A  Wassermann  reaction  was  present 
during  life.    In  each  lung  are  about  15  calcified  ard  encapsulated  nodules, 
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from  3  to  4  mm.  in  diameter,  and  about  8  of  smaller  size.  At  the  hilum  of 
each  lung  are  large  lymph  nodes,  the  largest  2.2  cm.  in  length  and  containing 
encapsulated  calcified  nodules.  A  large  calcified  mass,  2.5  x  1.5  cm.,  is  found 
below  the  bifurcation  of  the  trachea.  A  conspicuous  calcified  mass  occurs 
at  the  right  of  the  trachea  and  there  is  another  in  the  posterior  medias- 
tinum. At  the  left  ape.x  which  is  much  puckered  is  a  fibrous  scar  containing 
small  calcified  nodules. 

Among  five  instances  of  very  extensive  healed  focal  tuberculosis  of 
the  lung  apical  tuberculosis  was  found  in  two  instances,  namely,  in 
autopsies  862  and  1235.  The  ages  of  the  individuals  affected  were 
seventy-three  and  fifty-one  years.  One  of  the  authors  has  pointed  out 
in  a  previous  communication  {loc.  cil.)  that  healed  apical  tuberculosis 
is  found  with  greatest  frequency  in  those  who  have  died  at  an  advanced 
age. 

The  following  instance  of  extensive  healed  pulmonary  tuberculosis 
is  noteworthy  because  it  occurred  in  a  boy  fourteen  years  of  age  who 
died  a  few  days  after  the  onset  of  an  acute  disease. 

Autopsy  1293.  Disseminated  calcified  tuberculous  Joci  in  lungs  and  calcified 
tuberculosis  of  pulmonary  lymph  nodes.  A  white  boy,  aged  fourteen  years. 
Following  an  illness  of  six  days  the  patient  died  with  general  purulent  peri- 
tonitis, following  the  rupture  of  a  gangrenous  appendix.  The  lungs  (plate  4, 
fig.  8)  which  contain  a  moderate  amount  of  coal  pigment  are  tliickly  studded 
with  numerous  calcified  yellow  nodules,  situated  below  the  pleura  and  within 
the  lung  substance.  These  nodules  show  considerable  uniformity  in  size, 
varying  in  diameter  from  1  mm.  or  less  to  3  mm.  At  the  hilum  of  each  lung 
lymphatic  nodes  contain  somewhat  larger  and  more  irregularly  shaped  cal- 
cified nodules.  In  the  liver,  spleen  and  kidneys  there  are  no  fibrous  or 
calcified  nodules. 

Study  of  these  lesions  of  first  infection  with  tuberculosis  has  been 
much  neglected,  but  is  essential  to  an  understanding  of  the  mode  of 
tuberculous  infection  and  the  conditions  under  which  it  occurs.  The 
size  and  extent  of  the  lesions  which  have  been  described  demonstrate 
that  they  are  not  without  clinical  significance  and  have  probably  been 
accompanied  by  symptoms  such  as  pyrexia  and  diminution  of  body 
weight. 

With  few  exceptions  an  X-ray  plate  made  from  the  lung  of  an  adult 
demonstrates  the  presence  of  conspicuous  calcified  nodules  in  the  lung 
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and  in  adjacinl  lymph  nodes,  whereas  in  approximately  half  of  all 
adults  the  healed  pulmonary  nodules,  which  arc  usually  multiple,  are 
from  (1.5  to  1  cm.  in  diameter,  ami  the  more  numerous  noclules  of  the 
lymph  nodes  are  from  1  to  2  cm.  across  (group  2).  It  is  jjrohahle  that 
these  lesions  were  considerably  larger  and  more  numerous  in  their  active 
stage,  for  tuberculous  lesions  tend  to  resolve  when  recovery  occurs  and 
persist  as  calcil'ied  masses  only  when  caseation  has  been  present.  In 
more  than  one  in  every  ten  individuals  the  calcified  lesions  present  in 
the  lung  at  autopsy  show  that  the  individual  has  sulTered  with  widely 
disseminated  tuberculosis  of  the  lung  and  massive  tuberculosis  of  the 
adjacent  lymph  nodes  (groups  3  and  4).  Evidence  of  extension  of  the 
tuberculous  infection  to  distant  organs  is  not  uncommon  and  healed 
tubercles  in  the  liver  or  spleen,  usually  in  both,  have  been  found  in 
10  of  14  instances  of  extensive  healed  tuberculosis  of  the  lungs  (groups 
3  and  4). 

In  one  instance,  in  association  with  healed  tuberculosis  of  the  lungs 
and  adjacent  lymph  nodes,  more  advanced  than  in  any  other  instances 
and  with  healed  tubercles  of  the  liver  and  spleen,  similar  calcified  nodules 
have  been  found  in  the  pia  mater.  Tuberculous  meningitis  has  been 
followed  by  recovery,  with  calcification  of  those  meningeal  tubercles 
which  have  undergone  caseation. 

Xo  line  can  be  drawn  between  the  lesions  which  have  been  described 
and  those  which  produce  obvious  symptoms  and  death.  The  distinction 
between  latent  and  clinical  tuberculosis,  which  is  not  infrequently  made, 
has  no  other  basis  than  the  limitations  of  diagnostic  methods  and  the 
tendency  of  tuberculosis  to  proceed  to  recovery. 

REFERENCE 
(1)  Opie,  E.  L.:  Jour.  Exp.  Med.,  1917,  xxv,  855,  and  x.xvi,  263. 


Plate  1 

Fig.  1.  X-ray  plate  from  autopsy  710  illustrating  the  extent  of  calcified  focal  tuberculosis 
represented  by  group  1. 

Fig.  2.  X-ray  plate  from  autopsy  821  illustrating  the  extent  of  calcified  focal  tuberculosis 
represented  by  group  2. 
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Plate  2 

Fig.  3.  X-ray  plate  from  autopsy  796  ilUistrating  the  extent  of  calcified  focal  tuberculosis 
represented  by  group  3.  The  spleen  containing  several  calcified  nodules  is  shown  at  the 
upper  right  hand  comer. 

Fig.  4.  X-ray  plate  from  autopsy  783  showing  disseminated  calcified  focal  tuberculosis 
of  the  lungs  and  massive  calcified  tuberculosis  of  lymph  nodes  (group  4).  The  spleen  con- 
taining several  calcified  nodules  is  shown  at  the  upper  right  hand  comer. 
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Plate  3 

Fig.  5.  X-ray  plalc  from  autopsy  1405  showing  disseminalcd  calcified  focal  Uibcrculosis 
of  lungs  and  adjacent  lymph  nodes  (group  4).  Shadows  caused  by  metastases  of  carcin<inia 
are  well  defined. 

Fig.  6.  X-ray  plate  from  autopsy  838  showing  very  extensive  calcified  focal  tuberculosis 
of  lungs  and  lymph  nodes  (group  4). 
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Plate  4 

Fig.  7.  X-ray  plate  from  autopsy  862  shouting  extensive  calcified  focal  and  apiical  tuber- 
culosis of  the  lungs  (group  4). 

Fic.  8.  X-ray  plate  from  a  child  aged  fourteen  years  (autopsy  1293)  showing  disseminated 
calcified  focal  tuberculosis  of  the  lungs  (group  4). 
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FIRST  INFECTION  WITH  TUBERCULOSIS  BY  WAY  OF 
THE  INTESTINAL  TRACT 

EUGENE  L.  OPIE 

From  the  Depiirlment  of  Pathology,  Washington  University  School  oj  Medicine,  Saint  Louis, 

Missouri 

The  following  observations  are  recorded  in  order  to  explain  the  signifi- 
cance of  tuberculous  infection  which  occurs  in  childhood  and  at  times  in 
adult  life  and  is  recognizable  subsequently  as  encapsulated  and  calcified 
foci  of  healed  or  healing  tuberculosis. 

Few  instances  of  healed  tuberculosis  of  the  mesenteric  IjTiiph  nodes 
are  found  among  children  or  adults  examined  in  the  city  of  St.  Louis. 
In  a  series  of  93  autopsies  made  in  1917  upon  children  and  of  50  autopsies 
made  on  adults  no  instance  of  healed  mesenteric  tuberculosis  was  found. 
Nevertheless  it  is  probable  that  primary  tuberculosis  of  the  gastro- 
intestinal tract  occurs  in  a  small  proportion  of  children  in  St.  Louis  as 
elsewhere.  An  impressive  contrast  has  been  furnished  by  autopsies 
performed  on  British  .soldiers  made  at  Base  Hospital  21  stationed  at 
Rouen,  France,  for  they  have  demonstrated  the  surprising  frequency  of 
healed  calcified,  occasionally  still  partially  caseous  or  even  frankly 
caseous,  lesions  of  the  mesenteric  lymph  nodes.  Healed  focal  and 
lymphatic  tuberculosis  of  the  lungs  similar  to  that  seen  in  St.  Louis  was 
common  (plate  1,  fig.  1)  and  often  the  lesions  were  very  extensive;  but 
instances  in  which  little  if  any  old  pulmonary  tuberculosis  was  demon- 
strable appeared  to  be  much  more  common  among  the  British  than  in 
St.  Louis  where  the  former  observations  had  been  made.  It  is  not 
improbable  that  the  lower  incidence  of  the  lesions  of  the  lungs  bears  some 
relation  to  the  greater  frequency  of  localized  infection  by  way  of  the 
intestinal  tract. 

Caseous  or  calcilied  mesenteric  nodules  were  found  in  18  instances 
among  66  young  male  adults  whose  age  with  few  exceptions  varied  from 
twenty  to  thirty  years,  .\mong  15  autopsies  of  which  notes  were  lost  the 
proportion  of  mesenteric  tuberculosis  was  appro.ximately  the  same.  In 
a  number  of  instances  X-ray  plates  were  made  from  both  the  mesentery 
and  the  lungs;  and  they  serve  to  show  with  considerable  accuracy  the 
size  and  position  of  the  calcified  lesions  which  were  present. 

641 
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Since  the  lesions  under  consideration  have  their  origin  in  childhood 
they  rarely  exhibit  fresh  caseation.  In  one  instance  there  was  active 
caseous  tuberculosis  of  a  mesenteric  lymph  node.  Beginning  calcifica- 
tion was  not  evident  when  the  node  was  sectioned,  but  an  X-ray  plate  of 
the  freshly  removed  mesentery  shows  a  characteristic  shadow  of  calcifica- 
tion which  occupies  a  narrow  zone  at  the  edge  of  the  caseous  area. 

Autopsy  43.  Caseous  tuberculosis  of  mesenteric  lymph  node  with  beginning 
calcification;  the  lungs  show  no  evidence  of  tuberculosis.  Age  was  twenty-two 
years.  Death  occurred  as  the  result  of  lacerated  wounds  of  both  thighs  with 
suppuration  and  gas  gangrene.  The  lungs  (plate  1,  fig.  2)  sectioned  to  3  mm. 
after  hardening  in  formalin  exhibit  no  evidence  of  tuberculosis.  In  the 
mesentery  (plate  1,  fig.  2)  near  the  intestine  is  a  firm  Ij'mph  node  8  by  5  mm. 
which  has  a  caseous  centre  and  a  gray  peripheral  zone  about  1  mm.  in  thick- 
ness.    Tlie  X-ray  plate  shows  beginning  calcification. 

In  three  instances  the  tuberculous  lesion  was  still  obviously  caseous 
though  it  was  encapsulated  and  doubtless  localized.  Calcification 
was  so  advanced  that  it  had  given  the  caseous  material  a  mortar-like 
consistency. 

Autopsy  65.  Caseous  and  calcified  tuberculosis  of  mesenteric  lymph  nodes; 
no  tuberculosis  of  lungs  was  found.  Age  was  twenty-one  years.  Death 
occurred  with  suppurative  bronchopneumonia  following  mustard  gas  poison- 
ing. The  lungs  and  lymph  nodes  of  the  neck  were  examined  at  the  time  of 
autopsy  but  no  evidence  of  fresh  or  old  tuberculosis  was  found.  In  the 
mesentery  was  a  IjTnph  node  in  large  part  replaced  by  caseous  material  which 
was  surrounded  by  a  fibrous  capsule.  In  another  node  was  a  caseous  and 
partly  calcified  area  3  mm.  across. 

Autopsy  75.  Calcified  and  caseous  tuberculosis  of  mesenteric  lymph  nodes; 
no  tuberculosis  of  lungs  was  found.  Age  was  twenty-seven  years.  Death 
occurred  from  a  penetrating  wound  of  the  thigh  followed  by  suppurative 
thrombophlebitis  with  infected  infarcts  of  the  lungs.  The  lungs  and  lymph 
nodes  of  the  neck  examined  at  autopsy  exhibited  no  evidence  of  tuberculosis. 
At  the  base  of  the  mesentery  were  two  partially  calcified  caseous  masses,  1.8 
and  1.5  cm.  across.  The  caseous  material  was  dry  and  mortar-like,  con- 
tained firmly  calcified  particles  and  was  surrounded  by  a  fibrous  capsule.  A 
lymph  node  containing  smaller  nodules  of  similar  character  occurred  nearby. 

Autopsy  80.  Calcified  and  caseous  tuberculosis  of  mesenteric  lymph  nodes; 
no  tuberculosis  was  found  in  the  lungs.  Age  was  twenty  years.  There  were 
wounds  of  the  left  leg  with  compound  fracture  of  the  tibia  and  fibula,  ampu- 
tation through  the  right  thigh  and  contusion  of  the  liver.     No  tuberculosis 
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of  the  lungs  nor  of  adjacent  lymph  nodes  was  found  at  autopsy.  Numerous 
lymph  nodes  in  the  mesentery  measuring  less  than  1  cm.  in  their  long  diam- 
eter were  caseous  and  partly  calcified.  In  the  mesentery  of  the  ileum  was  a 
chain  of  six  nodes,  each  from  0.7  to  1  cm.  across,  containing  firmly  calcified 
nodules  with  diiimeter  from  3  to  4  mm. 

With  focal  tuberculosis  of  the  lungs  it  is  not  uncommon  to  find  lesions 
in  the  same  lung  showing  dilTerences  in  the  degree  of  calcification  which 
suggest  dilTerences  in  the  age  of  the  selesions.  At  autopsy  80  some  le- 
sions of  the  mesentery  were  caseous  and  calcified,  whereas  others  were 
completely  healed  and  tiniily  calcified. 

In  thirteen  instances  the  mesenteric  lymph  nodes  contained  com- 
pletely healed  firmly  calcified  tuberculous  lesions. 

Autopsy  13.  Calcified  lymph  nodes  in  mesentery  of  ileum;  calcified  nodtile 
{perhaps  calcified  tubercle)  of  ileum;  there  was  no  evidence  of  old  tuberculosis  in 
lungs.  Age  was  twenty-six  years.  Death  occurred  as  the  result  of  a  bomb 
wound  of  the  brain,  bronchitis  and  bronchopneumonia.  In  the  X-ray  plate 
fiom  the  lung  are  two  minute  shadows  less  than  0.5  mm.  across  and  situated 
at  the  apex  of  the  lung.  The  lung  was  hardened  in  formalin  and  sectioned 
into  pieces  0.3  mm.  in  thickness,  but  no  nodules  were  found.  In  the  mesen- 
tery corresponding  with  the  ileum  were  numerous  firmly  calcified  masses,  the 
largest  of  which  was  1.5  cm.  across.  Situated  in  the  mucosa  of  the  ileum 
about  3  cm.  from  the  ileocaecal  valve  was  an  elevated  calcified  nodule 
about  3  mm.  in  diameter. 

Autopsy  24.  Healed  calcified  tuberculosis  of  mesenteric  lymph  nodes;  there 
was  no  tuberculosis  of  the  lungs.  Age  was  twenty-one  ye^rs.  Death  was  the 
result  of  a  penetrating  wound  of  the  brain,  a  metal  fragment  being  lodged 
within  the  cerebrum.  Adhesions  bound  the  right  pulmonary  apex  to  the 
chest  wall.  The  X-ray  plate  of  the  lungs  contained  a  minute  shadow  1  mm. 
in  diameter  which  was  suspected  of  being  a  calcified  nodule;  but  sections  of 
the  lung  hardened  in  formalin  and  cut  from  2  to  3  mm.  in  thickness  failed  to 
reveal  any  suggestion  of  healed  or  other  tuberculosis.  In  the  mesentery  of 
the  jejunum  was  a  group  of  firmly  calcified  lymph  nodes  about  1.5  cm.  across. 

Autopsy  28.  Healed  calcified  tuberculosis  of  the  mesenteric  lymph  node;  no 
evidence  of  tuberculosis  of  the  lung  was  found  though  a  minute  shadow  sug- 
gesting a  calcified  nodule  in  the  substance  of  the  lung  was  seen  in  tJic  X-ray  plate. 
Age  was  nineteen  years.  Death  was  caused  by  a  penetrating  wound  of  thigh 
and  wounds  elsewhere,  with  fragments  of  metal  lodged  in  the  tissues  and  gas 
gangrene.  In  the  X-ray  plate  (plate  2,  fig.  3)  a  round  shadow  3  mm.  in 
diameter  was  seen  near  the  outer  edge  of  the  upper  lobe  of  the  right  lung;  but 
on  section  of  the  hardened  lung  into  thin  pieces  no  nodule  was  found.     Xo 
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shadows  were  found  in  the  X-ray  plate  at  the  hilum  of  either  lung  and  the 
lymph  nodes  contained  no  evidence  of  tuberculosis.  At  both  apices  the 
pleura  was  thickened.  In  the  mesentery  of  the  ileum  (plate  2,  fig.  3)  there 
was  a  calcified  lymph  node  1.2  cm.  across. 

Autopsy  32.  Healed  calcified  tuberculosis  of  mesenteric  lymph  node;  no 
tuberculous  lesions  were  found  in  lungs.  Age  was  thirty  years.  Death  oc- 
curred with  gas  gangrene  following  amputation  through  the  right  thigh  for 
gun  shot  wounds;  there  was  contusion  of  the  chest.  In  the  lung  sectioned 
into  pieces  3  mm.  in  thickness  no  tuberculous  lesions  were  found.  In  the 
mid-part  of  the  mesentery,  about  3  cm.  from  the  intestine,  is  a  firmly  calcified 
body  1.5  cm.  x  8  mm. 

Autopsy  41.  Healed  calcified  tuberculosis  of  mesentery;  calcified  nodule  near 
apex  of  left  lung;  obliteration  of  pleural  cavity  on  left  side.  Age  was  twenty-one 
years.  Death  occurred  as  the  result  of  a  penetrating  wound  of  the  cerebrum. 
The  left  pleural  cavity  is  obliterated  by  adhesions;  and  there  are  a  few  adhe- 
sions on  the  right  side.  In  the  X-ray  plate  there  is  a  round  shadow,  2.5  mm., 
near  the  left  apex;  but  none  is  seen  at  the  hilum.  (There  is  no  note  con- 
cerning the  examination  of  the  lung  hardened  in  formalin.)  The  mesentery 
contains  a  small  calcified  nodule  3  nmi.  across. 

Autopsy  42.  Calcified  tuberculous  lymph  node  of  mesentery;  the  lungs  showed 
no  evidence  of  tuberculosis.  Age  was  twenty-three  years.  Death  occurred 
as  the  result  of  a  lacerated  wound  of  the  left  thigh  followed  by  gas  gangrene. 
The  lungs  sectioned  into  pieces,  0.5  cm.  thick,  show  no  evidence  of  tubercu- 
losis. Near  the  mid-part  of  the  mesentery  is  a  firmly  calcified  nodule,  1.5 
X  1  cm. 

Autopsy  45.  Extensive  calcified  tuberculosis  of  mesentery;  no  tuberculosis  of 
lungs  was  found.  Age  was  twenty -four  years.  Death  was  the  result  of 
a  penetrating  wound  of  the  chest  with  a  piece  of  metal  lodged  in  the  right 
lung  and  abscess  formation.  The  X-ray  plate  (plate  2,  fig.  4)  showed  a  piece 
of  metal  near  the  base  of  the  right  lung.  The  lungs,  sectioned  after  harden- 
ing to  3  mm.,  showed  no  evidence  of  tuberculosis.  In  the  mesentery  (plate 
2,  fig.  4)  was  a  group  of  calcified  nodules  close  to  the  ileocaecal  valve.  They 
were  continuous  with  a  mass  of  calcified  lymph  nodes,  of  which  the  largest  was 
2  cm.  across,  situated  at  the  base  of  the  mesentery.  Another  group  of  cal- 
cified lymph  nodes  was  scattered  in  the  mid-part  of  the  mesentery  near  the 
intestine,  about  20  cm.  from  the  ileocaecal  valve. 

Autopsy  44.  Calcified  tuberculous  lymph  nodes  of  the  mesentery;  the  lungs  con- 
tained no  evidence  of  tuberculosis.  Age  was  thirty-one  years.  Death  occurred 
with  suppurative  bronchopneumonia  following  mustard  gas  poisoning.  In  the 
lungs  (plate  3,  fig.  5),  sectioned  after  hardening  to  3  mm.,  no  tuberculous 
lesions  were  found,  though  in  the  X-ray  plate  there  was  a  round  shadow 
suggesting  a  calcified  nodule  in  the  lower  part  of  the  right  upper  lobe.     There 
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was  no  shadow  al  the  liilum.  In  the  mesentery  (plate  3,  fig.  5),  correspond- 
ing with  the  mid-part  of  the  ileum,  there  were  a  considerable  number  of 
calcified  masses,  two  of  which  were  1.2  and  1.5  cm.  across. 

.\iTOPSY  72.  Small  calcified  eiicapstdatcd  tubercles  in  lymph  nodes  of 
mesentery;  no  tuberctdosis  was  found  in  lungs.  Age  was  thirty-two  years. 
There  were  [>enctratinR  wounds  of  the  thiphs,  with  fracture  of  the  right  femur 
and  gas  gangrene.  No  evidence  of  fresh  or  old  tuberculosis  was  found  in 
the  lungs  at  autopsy.  In  the  mid-part  of  the  mesentery  was  a  lymph  node, 
6  mm.  in  length,  containing  an  encapsulated  nodule,  1.5  mm.  across,  with  a 
calcified  centre.  In  another  node  was  a  similar  nodule  1  mm.  across,  with 
a  firmly  calcified  centre. 

Autopsy  77.  Calcified  tiibercidoiis  masses  in  mesentery;  no  tuberctdosis  of 
lungs  uas  found.  Age  was  twenty-three  years.  Death  occurred  as  the  result 
of  a  penetrating  wound  of  the  vertebral  column,  severing  the  spinal  cord  and 
followed  by  suppurative  meningitis.  In  the  lungs  examined  at  autopsy  there 
was  no  evidence  of  tuberculosis.  Midway  between  the  intestine  and  the 
base  of  the  mesenterj'  there  was  a  firmly  calcified  mass  2  .\  1  .\  1  cm.;  and 
nearby  was  a  second  calcified  nodule  4  mm.  across,  over  which  the  peritoneum 
was  puckered. 

Autopsy  82.  Healed  calcified  tuberctdosis  of  mesenteric  lymph  nodes;  no 
evidence  of  old  or  recent  tuberculosis  was  found  in  the  lungs.  Age  was  twenty- 
seven  years.  Death  occurred  with  multiple  wounds  of  face  and  limbs, 
amputation  through  right  thigh  and  suppurative  bronchopneumonia.  No 
exidence  of  old  or  recent  tuberculosis  was  found  at  autopsy  in  the  lungs  or  in 
the  adjacent  l\-mph  nodes.  In  the  mesentery  was  a  round  calcified  nodule 
13  mm.  across;  and  nearby  were  three  smaller  nodules. 

In  a  series  of  autopsies  made  in  St.  Louis,  evidence  of  first  infection 
with  tuberculosis  was  found  in  the  lungs  of  every  adult  e.xamined. 
This  first  infection  may  be  regarded  as  a  spontaneous  vaccination  which 
confers  immunity  during  the  period  of  its  activity  at  least.  The  asso- 
ciated immunity  like  that  of  experimental  animals  is  doubtless  relative 
and  not  absolute,  so  that  under  favorable  conditions  reinfection  may 
occur.  Apical  tuberculosis,  which  usually  pursues  a  chronic  course  and 
in  most  persons  undergoes  complete  healing,  has  been  found  in  the  lungs 
of  22  per  cent  of  adults  above  the  age  of  eighteen  years  included  in  the 
former  study.  In  two  of  eighteen  instances  of  partially  or  completely 
calcified  tuberculosis  of  the  mesenteric  IjTiiph  nodes  herewith  described 
(and  perhaps  in  a  third,  namely,  autopsy  41)  there  has  been  apical 
tuberculosis  of  the  lungs,  which,  unlike  the  primary  focal  lesions  of  the 
lung,  is  unaccompanied  by  evidence  of  tuberculosis  of  the  adjacent 
lymph  nodes  at  the  hilum  of  the  lung. 
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Autopsy  12.  Calcified  lymph  node  in  the  mesentery  near  the  ileocaecal  junc- 
'tion;  fibroid  tuberculosis  near  the  apex  of  the  right  lung  with  calcification;  a 
calcified  nodide  below  the  pleura  and  another  in  the  lung  substance,  adjacent  to 
tight  apex,  together  with  old  pleural  adhesions.  Age  was  twenty-two  years. 
Death  occurred  as  the  result  of  suppurating  shrapnel  wounds  of  the  brain 
and  elsewhere.  Near  the  apex  of  the  right  lung  there  was  an  indurated  area 
about  3  cm.  across,  containing  gray  nodules  and  one  spot  of  calcification. 
Corresponding  with  firm  adhesions  along  the  posterior  border  of  the  upper 
lobe,  there  was  a  calcified  nodule,  3  mm.  across,  below  the  pleura;  and  in  the 
lung  substance,  just  below  it,  a  smaller  nodule.  In  the  mesentery  near  the 
ileocaecal  val\-e  there  was  a  calcified  lymph  node,  1.2  cm.  in  diameter. 

Autopsy  22.  Calcified  tuberculous  lymph  nodes  of  mesentery  limited  to  ileo- 
caecal region;  chronic  apical  tuberculosis  of  right  lung.  Age  was  twenty-one 
years.  Death  occurred  as  the  result  of  a  penetrating  wound  of  the  chest 
wall,  spleen  and  thoracic  vertebrae,  with  a  metal  fragment  lodged  in  contact 
with  the  spinal  cord  which  was  compressed.  At  the  apex  of  the  right  lung 
(plate  3,  fig.  6)  was  a  nodular  tuberculous  mass  occupying  the  upper  5  cm. 
of  the  organ,  the  surface  of  which  was  puckered  and  adherent  to  the  chest 
wall.  In  the  mesentery  of  the  ileocaecal  region  there  were  two  calcified 
nodules,  each  about  1  cm.  across. 

The  foUowing  instance  of  tuberculosis  in  a  Cornish  miner  is  of  interest 
because,  in  association  with  firmly  calcified  tuberculosis  of  the  mesenteric 
lyniph  nodes,  there  was  active  tuberculosis  of  abdominal  and  thoracic 
lymph  nodes,  together  with  tuberculosis  of  the  pleural  and  pericardial 
ca\ities.  There  was  advanced  anthracosis  of  the  lungs,  but  no  pulmonary 
tuberculosis  was  found.  It  is  not  possible  to  determine  what  part 
anthracosis  of  thoracic  and  abdominal  l>Tnph  nodes  has  had  in  favoring 
or  retarding  the  spread  of  l>Tnphatic  tuberculosis  in  this  case. 

Autopsy  78.  Healed  calcified  tuberculous  lymph  node  of  mesentery;  caseous 
tuberculosis  and  anthracosis  of  anterior  mediastinal,  peritracheal,  peribronchial, 
peripancreatic  and  retroperitoneal  lymph  nodes;  anthracosis  of  lungs  and  of 
pulmonary  lymph  nodes  but  no  pulmonary  tuberculosis.  The  patient  was  aged 
thirtj'-six  years,  a  member  of  a  labor  battalion  and  a  resident  of  Cornwall. 
Death  occurred  with  disseminated  tuberculosis  and  with  anthracosis  of  the 
lungs. 

Anatomical  diagnosis:  Chronic  tuberculous  pleurisy  and  pericarditis;  active 
tuberculosis  of  peritracheal,  peribronchial,  anterior  mediastinal,  hepatic, 
peripancreatic  and  retroperitoneal  lymph  nodes;  calcified  nodule  in  mesentery; 
anthracosis  of  lungs,  of  pulmonary,  peribronchial,  peritracheal,  peripan- 
creatic,  hepatic   and   retroperitoneal   lymph  nodes  and  of  spleen. 
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The  lungs  were  adherent  to  the  mediastinum,  in  which  occurred  caseous 
lymph  nodes,  the  largest  of  which  were  2  cm.  across.  The  left  lung  was 
adherent  at  the  ape.x  and  the  left  cavity  contained  serous  fluid.  The  right 
pleural  cavity  was  partially  obliterated.  There  was  fibrin  on  the  surfaces  of 
the  pleura  and  caseous  material  within  the  i>Ieura.  The  pericardial  cavity 
was  obliterated;  and  within  the  epicardium  were  grayish  white  nodules.  Peri- 
tracheal and  peribronchial  lymph  nodes  were  greatly  enlarged,  densely  hard 
and  black  with  coal  i)igment;  they  contained  caseous  foci.  The  lym[)h  nodes 
about  the  liver  and  pancreas  and  in  the  retroperitoneal  tissue  were  bluish 
black  and  in  places  lough  and  airless.  There  was  no  evidence  of  active  or 
healed  tuberculosis,  cither  in  the  lungs  or  in  the  anthracolic  lymph  nodes 
within  the  lung  substance.  In  the  spleen,  along  blood  vessels,  were  well 
defined  lines  of  anthracotic  pigmentation.  The  mesentery  of  the  ileum 
contained  a  calcified  nodule  of  irregular  outline,  6x3  mm. 

The  calcified  nodule  found  in  the  mesentery  in  this  instance  cannot  be 
regarded  as  an  instance  of  healed  tuberculosis,  for  it  is  possible  that  the 
active  tuberculosis  disseminated  within  the  l>Tiiphatic  system  and  in 
serous  cavities  had  its  origin  in  this  older  lesion.  This  autopsy  has  not 
been  included  among  instances  of  tirst  infection  by  way  of  the  mesentery 
although  it  is  probable  that  the  primary  source  of  infection  was  the 
gastrointestinal  tract. 

The  foregoing  study  of  tuberculosis  in  adults  who,  \vith  one  exception, 
have  died  with  conditions  wholly  unrelated  to  tuberculosis  has  shown 
that  evidence  of  first  infection  with  tuberculosis  may  be  found  in  the 
mesenteric  l>Tnph  nodes  of  one  of  every  four  young  British  adults,  where- 
as similar  lesions  are  relatively  uncommon  in  this  countr>'.  The  greater 
frequency  of  tuberculosis  among  cattle  in  Great  Britain  suggests  itself 
as  an  explanation.  It  is  noteworthy  that  in  those  in  whom  these  mesen- 
teric lesions  occur  focal  tuberculosis  of  the  lung  is  scant  or  absent. 
Table  1  in  the  foregoing  article  (1)  indicates  the  relative  extent  of  calci- 
fied focal  tuberculosis  of  the  lungs  in  a  series  of  adults  examined  in  St. 
Louis.  It  is  significant  that,  in  contrast  with  this  series  of  moderate 
and  extensive  pulmonary  lesions,  focal  tuberculosis  of  the  lung  was  not 
found  in  any  instance  of  mesenteric  tuberculosis.  In  autopsies  13,  24, 
28,  41  and  44  small  shadows  suggesting  focal  lesions  were  found  in  the 
X-ray  plate;  but  corresponding  lesions  were  not  demonstrable  in  the 
lungs  sectioned  into  thin  slices  after  hardening.  In  none  of  these  lungs 
were  corresponding  shadows  found  at  the  site  of  the  lymph  nodes  at  the 
hilum  of  the  lung,     .\lthough  focal  lesions  are  inconspicuous  if  not  wholly 
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absent,  primary  infection  of  the  mesentery  does  not  prevent  tuberculous 
infection  of  the  lungs,  for  healed  apical  tuberculosis  has  occurred  in  two 
instances;  and  in  one  instance  there  has  been  active  widespread  tubercu- 
losis of  the  IjTnphatic  system.  The  evidence  available  indicates  that 
first  infection  with  tuberculosis  does  not  uniformly  prevent  a  second 
infection  but  modifies  its  course  so  that  it  tends  to  become  chronic  and 
exhibits  little  tendency  to  become  disseminated. 

Lesions  of  the  intestine,  corresponding  to  those  of  the  mesenteric 
lymph  nodes,  doubtless  tend  to  disappear;  for  caseous  material  within 
an  intestinal  ulcer  is  rapidly  disintegrated  and  removed.  In  one  instance, 
namely  in  autopsy  13,  a  calcified  nodule  was  found  in  the  intestinal 
mucosa  of  the  ileum. 

When  healed  lesions  are  present  in  the  mesentery  focal  tuberculosis 
of  the  lungs  is  seldom  found.  First  infection  with  tuberculosis  may 
occur  by  way  of  the  lungs  or  by  way  of  the  gastrointestinal  tract;  and 
the  occurrence  of  one  lesion  tends  to  prevent  the  other. 
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PLATE  1 

Fig.  1.  X-ray  plate  showing  calcified  tuberculosis  of  the  lungs  and  adjacent  lymph  nodes 
with  no  tuberculosis  of  mesentery. 

Fig.  2.  X-ray  plate  from  autopsy  43  showing  beginning  calcification  in  a  caseous  lymph 
node  of  the  mesentery  and  no  tuberculosis  of  the  lungs. 
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PLATE  2 

Fig.  3.  X-ray  plate  from  autopsy  28  showing  large  calcified  lymph  node  of  the  mesentery. 
There  is  a  small  round  shadow  suggesting  calcification  in  the  substance  of  the  lung  but  none 
in  the  region  of  the  lymph  nodes  at  the  hilum. 

Fig.  4.  X-ray  plate  from  autopsy  45  showing  extensive  calcified  tuberculosis  of  mesenteric 
lymph  nodes;  no  calcified  nodules  are  shown  in  the  lungs.  .\  metal  fragment  which  caused 
death  is  embedded  in  the  lung. 
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PLATE  3 

Fig.  5.  X-ray  plate  from  autopsy  44  showing  calcified  tuberculosis  of  mesenteric  lymph 
nodes.  There  are  two  small  round  shadows  in  the  substance  of  the  lung  but  none  in  the 
region  of  the  IvTnph  nodes  at  the  hilum. 

Fig.  6.  X-ray  plate  from  autopsy  22  showing  tuberculosis  of  mesenteric  lymph  nodes 
and  apical,  partially  calcified,  tuberculosis  of  the  lung. 
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A  CASE  OF  ARTIFICIAL  PNEUMOTHORAX  COMPLICATED 

BY  HYDROPNEUMOTHORAX  AND  PLEURISY  WITH 

EFFUSION  IN  THE  UNTREATED  SIDE 

MAURICE  FISHBERG 
New  York 

Experience  with  artificial  pneumothorax  has  taught  that  we  may 
expect  effusions  in  the  treated  pleural  caxnties  in  from  50  to  75  per  cent 
of  cases.  As  long  as  the  fluid  remains  serous,  the  prognosis  is  fair,  or 
even  good.  The  tluid  may  be  small  in  amount  and  disappear  within  a 
few  weeks.  When  copious,  it  assists  in  keeping  the  affected  lung  col- 
lapsed and  at  rest,  thus  doing  what  we  expect  to  accomplish  with  the 
inflated  gas.  It  has  also  been  stated  that  certain  biochemical  reactions 
are  brought  about  by  the  fluid  which  promote  cicatrization  of  the  tuber- 
culous lesion,  as  can  be  seen  at  times  when  a  small  amount  of  fluid, 
which  cannot  assist  much  in  compressing  the  lung,  and  which  is  quickly 
absorbed,  is  instrumental  in  detoxicating  the  patient  and  promoting 
healing  of  the  lesion  much  more  quickly  than  would  ordinarily  be 
expected. 

It  is,  however,  different  when,  after  collapsing  a  lung  by  artificial  pneu- 
mothorax, an  effusion  appears  in  the  untreated  pleura.  Here  for  mechan- 
ical and  functional  reasons  we  would  expect  the  danger  to  be  immense. 
When  the  lung  is  completely  collapsed  by  air  in  the  pleural  cavity,  the 
breathing  area  is  reduced  by  about  one-half.  An  effusion  into  the 
untreated  pleura  will  reduce  the  lung's  breathing  area  by  as  much  as 
that  fluid  succeeds  in  compressing  it.  If  the  effusion  is  copious  it  maj- 
fill  one-half,  or  more,  of  the  pleural  cavity,  doing  away  with  that  much 
of  functionally  active  lung,  and  only  about  thirty-three  per  cent,  or 
less,  is  left  for  normal  function. 

This  is  apparently  of  rare  occurrence.  Forlanini,  who  treated  hun- 
dreds of  cases  with  therapeutic  pneumothorax,  never  met  with  a  case. 
Neither  has  Saugman.  Brauer  and  Spengler  (1)  in  their  recent  study 
on  pneumothorax  state  that  there  is  no  record  of  such  a  case  in  medical 
literature,  and  that  they  had  not  enountered  one  in  their  extensive 
experience.     However,  in  a  recent  number  of  the  Zeitschrifl  fiir  Tuber- 

649 


650  MAURICE   FISHBEEG 

kulose,  Emil  Als  (2)  reports  a  case  and  says  that  it  is  the  only  one  so  far 
recorded  in  medical  literature. 

In  this  connection,  the  following  case  may  prove  of  interest.  Here 
we  observed  an  effusion  into  the  pleural  cavity  in  which  a  pneumothorax 
was  created,  and  another  one  in  the  untreated  side. 

B.  K.,  twenty-si.x  years,  housewife,  admitted  February  2,  1919.  Married 
for  five  years,  one  child  four  years  of  age.  She  felt  well  till  June,  1918,  when 
she  began  to  cough.  At  times  this  was  of  the  emetic  type.  Has  had  fever, 
nightsweats,  etc.  Consulted  a  physician  who  informed  her  that  she  had 
tuberculosis  and  advised  climatic  treatment.  She  went  to  the  mountains 
and  remained  there  till  the  end  of  December,  1918,  when  she  returned  to  the 
city  feeling  much  unproved.  But  within  a  few  weeks  the  fever,  cough,  night- 
sweats,  etc.,  returned  and  she  was  told  that  her  trouble  was  mainly  due  to 
influenza  and  bronchopneumonia.  When  the  writer  was  consulted  in  Jan- 
uary, 1919,  no  signs  of  influenza  or  bronchopneumonia  could  be  found,  but 
the  symptoms  and  signs  showed  a  frank  case  of  advanced  pulmonary  tuber- 
culosis, with  an  extensive  excavation  of  the  upper  and  middle  lobe  of  the 
right  lung  and  slight  infiltrative  changes  in  the  left  apex.  Because  of  the 
activity  of  the  process  and  the  gloomy  outlook,  an  artificial  pneumothorax 
was  suggested. 

She  was  soon  admitted  to  the  Montefiore  Hospital;  and  on  February  12, 
1919,  the  first  puncture  was  made  in  the  sixth  right  interspace  in  the  axillary 
line.  Excellent  negative  pressure  was  found  and  350  cc.  of  air  was  allowed  to 
enter  the  pleura.  On  alternate  days  further  inflations  were  made,  until 
about  3000  cc.  were  injected,  when  the  lung  was  completely  collapsed.  She 
apparently  absorbed  the  air  more  quickly  than  usual  and  refills  were  necessary 
at  very  frequent  intervals.  However,  the  temperature  showed  a  tendency  to 
decline  within  a  few  days,  and  in  two  weeks  it  reached  normal  and  stayed 
there  for  about  six  weeks.  Concurrently  her  cough  disappeared,  her  appetite 
returned  and  her  general  aspect  improved  to  an  extent  as  to  encourage  her 
very  much. 

During  the  last  week  of  May  she  began  to  complain  of  frontal  headache, 
pain  in  the  chest  and  her  temperature  rose  to  103°  F.  Within  a  few  days  signs 
of  fluid,  flatness,  succussion,  etc.,  were  discovered  in  the  right  side  of  the  chest. 
Exploratory  puncture  brought  out  clear,  lemon  colored  serum.  Within 
a  few  weeks  the  temperature  again  declined  to  101°  F.,  though  the  fluid  in 
the  right  pleura  remained,  filling  about  one-third  of  the  cavity  but  showing 
no  tendency  to  increase  in  amount.  As  is  usual  in  these  cases,  we  permitted 
the  patient  to  take  mild  exercises  as  long  as  the  temperature  was  not  much 
above  100°  F. 
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On  June  20  the  patient  began  to  complain  of  severe,  slabbing  pain  in  the 
left  chest,  and  the  thermometer  registered  101°  F.,  and  three  days  later  even 
103°  F.  Within  a  few  days,  examination  showed  no  change  in  the  resonance 
of  the  left  side  of  the  chest,  but  a  soft  friction  was  audible  over  the  lower  half 
in  the  anterior  axillary  line.  On  June  30  the  pain  in  the  left  chest  disap- 
peared, but  an  examination  disclosed  signs  of  an  effusion  into  that  pleura. 
Especially  suggestive  of  tluid  was  llatncss  over  Traube's  semilunar  space. 
A  radiogram  confirmed  the  findings  on  physical  examination.  Exploratory 
puncture  brought  out  clear,  straw  colored  fluid. 

The  fluid  kept  on  increasing  in  the  left  side,  while  in  the  right  side  of  the 
chest  there  was  a  hydropneumothorax,  but  the  patient  felt  quite  well,  though 
now  and  then  she  would  suffer  from  attacks  of  dyspnea  and  cyanosis  which 
were  quite  acute;  but  rest  and  encouragement  would  soon  bring  about  an 
improvement.  Because  of  these  acute  symptoms  we  on  two  occasions  aspi- 
rated the  left  pleural  cavity,  obtaining  about  200  cc.  of  fluid.  I  then  resorted 
to  autoserolherapy,  withdrawing  in  an  aspirating  syringe  5  or  10  cc.  of  fluid 
and  reinjecting  it  subcutaneously,  every  three  or  four  days. 

During  the  middle  of  .August,  after  the  upper  level  of  the  fluid  in  the  left 
pleural  ca\'ity  had  reached  the  fourth  rib,  it  began  to  disappear,  the  upper 
level  coming  down  lower  and  lower.  With  this  there  was  also  to  be  noted  a 
gradual  decline  of  temperature,  and  an  improvement  in  the  breathing  and 
general  well-being  of  the  patient.  It  is  noteworthy  that  with  the  absorption 
of  the  fluid  from  the  left  pleural  cavity  the  fluid  in  the  right  side,  the  hydro- 
pneumothorax, also  was  absorbed.  By  the  end  of  September  the  tempera- 
ture was  normal  and  remained  so  for  over  a  month.  With  the  absorption  of 
the  fluid  the  pain  in  the  left  chest  returned.  But  her  general  condition  kept 
on  improving,  the  cough  became  slight,  and  she  gained  in  weight.  .At  her 
own  request,  she  was  discharged  in  very  good  condition  October  8,  1919. 

This  case  has  some  interesting  phases.  It  may  be  said  that  at  the 
time  when  the  fluid  in  the  left  chest  filled  one-half  of  the  pleural  cax-ity 
while  the  hydropneumothorax  compressed  the  right  lung  completely, 
hardly  more  than  one-half  of  the  breathing  area  of  the  lung  remained 
fit  to  perform  the  function  of  respiration.  Still  the  patient  was  not 
constantly  cyanosed,  though  her  breathing  was  at  times  labored  and 
almost  always  rapid.  Slight  exertion  or  excitement  brought  about 
dyspnea  and  cyanosis,  but  after  rest  and  encouragement  she  felt  com- 
paratively comfortable.  Moreover,  these  effusions  in  both  sides  of  the 
chest  did  not  interfere  with  the  immediate  salutary  outlook;  the  im- 
mediate prognosis  remained  good,  and  she  improved  to  an  extent  as  to 
be  fit  for  discharge  with  the  ad\ice  that  she  seek  climatic  treatment. 
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It  should  be  added  that  as  soon  as  the  left  pleural  cavity  was  filled  with 
fluid  we  discontinued  the  inflations  of  gas  into  the  right  pleura.  After 
the  absorption  of  the  fluid  in  the  right  side,  the  adhesions  of  the  pleura 
prevented  further  inflations.  But  inasmuch  as  the  constitutional  symp- 
toms of  active  tuberculosis  abated,  there  was  no  reason  for  recommenc- 
ing pneimiothorax  treatment. 
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Fig.  2.    Hvdropn-evmothorax  in  Right  Chtst;  Pleural  Effusion  in  Left  Chest. 

Taken  July  1,  1919 
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A    ROENTGENOLOGICAL    STUDY    OF  INFLUENZA,  WITH 
RECOVERY,  IN  AN  ADVANCED  CASE  OF 
PULMONARY  TUBERCULOSIS 

LOUISA  T.  BLACK  and  .MARY  MOORE 
Xitlin)hil  Jr^'ish  Ilnspila!  for  CoiisHiiiplivrs,  Denver,  Culoriulo 

It  does  not  seem  justified  to  draw  elaborate  conclusions  regarding  the 
effect  of  influenza  bronchopneumonia  upon  pulmonary  tuberculosis  in 
man  from  the  study  of  a  single  case;  but  it  was  thought  that  a  series  of 
roentgenological  pictures  taken  upon  a  far  ad\anced  open  case  of  pulmon- 
ary- tuberculosis,  passing  through  and  recovering  from  an  attack  of 
influenza,  would  help  elucidate  this  intricate  subject.  As  has  been  fre- 
quently pointed  out.  it  is  true  that  pulmonary  tuberculosis  is  a  disease 
influenced  by  multiple  factors  difficult  of  analysis;  but  it  seems  that  the 
point  of  primary  interest  to  us  from  an  elemental  standpoint  should  be 
whether  influenza  has  any  et^'ect  upon  the  anatomic  amount  of  tubercu- 
lous involvement  of  the  lungs,  as  obser\-ed  before  and  following  this 
acute  disease.  Fortunately  this  may  well  be  depicted  in  a  series  of 
roentgenographs. 

Since  the  passing  of  the  influenza  epidemic  of  1918-1919  there  have 
appeared  in  the  literature  a  number  of  important  contributions  made 
as  a  result  of  studies  upon  groups  of  consumptives,  those  contracting 
influenza  while  atfficted  with  pulmonary  tuberculosis  and  being  resident 
in  sanatoriums  as  compared  to  nontuberculous  residents  likewise  ob- 
served; and  studies,  truly  only  relative,  on  the  incidence  of  newly  devel- 
oped or  recrudescent  pulmonary  tuberculosis  in  cases  having  been 
aliflicted  with  influenza  and  those  not  so  aft'ected,  although  the  latter 
group  is  imperfectly  considered  in  most  studies,  probably  because  of  the 
difficulty  encountered  in  obtaining  accurate  data.  The  majority  of 
observers  seem  inclined  toward  the  view  that  consumptives  were  in 
some  unknown  way  less  susceptible  to  influenza  during  the  epidemic  and 
that  pulmonary  tuberculosis  was  not  to  be  feared  as  a  grave  sequela  to 
the  epidemic,  although  there  are  a  few  studies  seemingly  jioinling  to 
an  opposite  conclusion. 
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As  a  result  of  the  study  of  173  consumptives  in  the  St.  Blasien  Sana- 
torium in  Germany,  of  whom  40  developed  influenza,  and  90  non- 
tuberculous  individuals  of  whom  40  also  developed  influenza,  Rick- 
mann  (1)  concludes  that  the  location  and  course  of  the  pneumonias 
were  not  influenced  by  the  character  and  amount  of  tuberculous  involve- 
ment of  the  lungs  and  that  the  danger  of  spread  of  the  tuberculous  proc- 
ess after  influenza  was  slight  when  immediate  treatment  was  instituted. 
The  cases  with  a  large  amount  of  tuberculosis  were  markedly  incapaci- 
tated by  pneumonic  infiltrations  into  healthy  tissues  and  the  consequent 
easily  induced  cardiac  failure. 

Hawcs  (2),  as  a  result  of  the  study  of  the  epidemic  in  Massachusetts, 
believed  that  an  acute  attack  of  influenza,  usually  associated  with  bron- 
chopneumonia of  greater  or  less  severity,  had  remarkably  little  effect 
on  the  already  existing  tuberculous  process  as  far  as  increasing  its  spread 
or  its  activity  is  concerned.  Stivelman  (3)  reviewed  the  influenza  epi- 
demic among  175  tuberculous  patients  and  50  nontuberculous  employees 
at  the  Montefiore  Home  Country  Sanatorium  and  concluded  that  pneu- 
monic consolidations  occurred  as  frequently  in  the  nontuberculous  as 
in  the  tuberculous,  and  that  careful  observations  for  four  months  and 
reexamination  of  all  the  patients  affected  with  influenza  showed  them 
none  the  worse  for  the  experience,  their  general  condition  being  as  good 
as  might  be  expected  normally.  He  also  noted  no  increase  in  the  num- 
ber of  tuberculous  patients  seeking  admission  to  the  sanatorium  as  a 
result  of  influenza.  Murphy  (4)  found  no  measurable  increase  in  the 
incidence  of  tuberculosis  as  a  result  of  the  influenza  epidemic  and  cites 
Landis  as  warning  against  calling  the  persistent  and  slowly  resolving 
patches  of  influenza-pneumonia  tuberculosis.  He  also  points  out  that 
known  cases  of  tuberculosis  are  going  to  offer  considerable  difficulty  as 
to  whether  the  increase  in  physical  signs  is  due  to  an  extension  of  the 
tuberculous  process,  or  a  slowly  resolving  influenza  pneumonia  which  is 
clearing  up.  Gram  (5),  as  the  result  of  a  detailed  survey  in  Buffalo, 
comes  to  the  conclusion  that  there  is  nothing  to  be  feared  as  regards 
tuberculosis  as  a  sequel  to  influenza.  Anderson  (6)  also  points  out,  as  a 
result  of  clinical  studies,  that  there  was  no  particular  tendency  for 
influenza  to  reactivate  old  arrested  lesions.  ..Although  there  were  a 
great  many  diseased  conditions  of  the  lungs  that  have  persisted  since 
the  epidemic,  careful  study  showed  that  very  few  are  actually  tubercu 
losis.  Fishberg  (7)  likewise  believes  that  epidemic  influenza  has  no 
etiological  relation  to  tuberculosis  and  is  not  to  be  considered  as  a 
reactivator  of  dormant  tuberculous  lesions. 
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Berghoff  (8)  reported  his  observations  from  Camp  Grant  on  30  cases 
of  quiescent  pulmonary  tuberculosis,  and  found  that  of  these  17  con- 
tracted influenza,  4  of  the  latter  dying.  Study  of  the  remaining  13 
cases  of  influenza  revealed  a  reactivation  of  the  tuberculosis  with  devel- 
opment of  a  positive  sputum  in  6,  or  50  per  cent.  Amberson  and  Peters 
(9)  in  two  contributions  made  from  the  Loomis  Sanatorium  state  that 
influenza  is  likely  to  be  particularly  grave  in  cases  of  pulmonary  tuber- 
culosis with  massive  lesions  and  little  pulmonary  reserve,  and  that  a  not 
inconsiderable  proportion  of  individuals  with  pulmonary  tuberculosis 
suffer  exacerbations  or  relapses  as  a  result  of  this  intercurrent  infection. 
In  a  certain  number  of  individuals — a  number  large  enough  to  deserve 
serious  consideration — epidemic  influenza  marks  the  inception  of  definite 
pulmonary  tuberculosis  which  did  not  previously  exist  as  clinical  tuber- 
culosis. Among  those  already  tuberculous,  influenza  may  to  a  varying 
degree  reactivate  quiescent  or  apparently  inactive  lesions.  That  a  large 
number  do  not  pursue  such  a  course  and  escape  definite  permanent 
damage  is  not  denied. 

In  this  survey  of  the  literature  no  reference  was  found  to  cases  of 
pulmonary  tuberculosis  in  which  roentgenographs  had  been  made  before, 
during  and  for  some  time  subsequent  to  the  attack  of  influenza.  It 
has  therefore  seemed  desirable  to  record  such  a  case,  the  foUowing  record 
being  of  further  interest  because  it  occurred  in  a  far  advanced  consump- 
tive, with  cavities  in  the  lungs  and  with  a  positive  sputum,  so  that  a 
locus  minoris  resistentiae  so  to  speak,  produced  by  the  influenza  attack, 
would  certainly  result  in  plentiful  seeding  of  aU  parts  of  the  lung,  both 
those  involved  by  influenza  and  those  remaining  free  throughout  the 
course  of  the  acute  disease. 

CASE   REPORT 

Clinical  record.  The  patient,  a  male,  age  thirty-seven  years,  an  automobile 
assembler  by  occupation,  entered  the  hospital  December  13,  1919,  complaining 
of  cough,  expectoration  and  loss  of  weight.  He  did  not  appear  to  be  acutely 
ill;  his  general  physical  condition  seemed  to  be  fair;  he  was  able  to  work  for 
about  four  hours  a  day  without  provoking  further  constitutional  symptoms; 
and  his  temperature  varied  from  normal  to  99.2°.  On  physical  examination 
there  was  evidence  of  a  chronic  bilateral  pulmonary  tuberculosis  with  cavities 
at  both  apices.  Tubercle  bacilli  were  found  in  the  sputum, — three  to  six 
baciUi  to  a  field.  Diagnosis:  Advanced  bilateral  pulmonary  tuberculosis 
with  cavitation  in  both  upper  lobes.     Two  months  after  admission  he  devel- 
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oped  intlucnzji  followed  by  bronchopneumonia.  On  physical  examination 
there  was  evidence  of  consolidation  of  j)ractically  the  entire  ri^ht  lung.  The 
intluenziil  bronchoi)neunionia  ran  a  severe  course  for  fourteen  days  when  the 
clinical  symptoms  became  milder  and  associated  with  this  there  was  evidence 
of  a  beginning  resolution.  The  resolution,  however,  was  .slow  and  [)rotracted. 
During  the  attack  of  influenza  the  sputum  increased  in  amount  and  tubercle 
bacilli  became  much  more  numerous.  M  the  present  time,  five  months  after 
the  attack  of  inllucnza,  the  si)utum  is  decreased  in  amount,  tubercle  bacilli 
are  present,  from  three  to  si.x  to  a  field,  and  the  physical  signs  and  roentgeno- 
logical plates  indicate  that  the  patient's  pulmonary  condition  is  about  the 
same  as  upon  admission.    The  ma.\imum  temperature  is  99.2°F. 


ROENTGENOLOGICAL   FINDINGS* 

Before  the  advent  of  influenza.  (Fig.  1.)  The  right  apex  is  completely  con- 
solidated, the  apical  bronchus  being  obliterated.  The  first  interspace  bronchus 
is  densely  consolidated  and  there  is  a  well  defined  cavity.  The  second  inter- 
space is  densely  outlined  with  dense  consolidations  and  multilocular  cavities. 
The  third  interspace  bronchus  is  densely  outlined  and  there  is  some  consoli- 
dation toward  the  mediastinum.  The  interlobar  fissure  is  not  visible.  The 
lower  lobe  bronchi  are  densely  outlined  with  a  few  scattered  consolidations 
toward  the  mediastinum.  The  left  apex  is  consolidated.  The  first  left 
interspace  bronchus  is  densely  outlined  and  there  is  a  marked  consolidation 
and  cavitation.  The  second  interspace  bronchus  is  densely  outlined  and  there 
is  some  consolidation.  The  third  interspace  bronchus  is  densely  outlined  and 
consolidated.  The  interlobar  fissure  is  absent.  The  lower  lobe  bronchus 
is  densely  outlined  and  is  more  consolidated  than  the  right  lower  lobe.  The 
trachea  is  in  the  midline  and  the  heart  is  in  a  normal  position.  The  right 
diaphragm  seems  to  be  adherent  to  the  right  lung  in  the  mid-mammar\'  line, 
the  left  diaphragm  and  pericardium  are  adherent. 

Four  days  after  influenza  began.  (Fig.  2.)  Findings  are  only  modified  by 
a  marked  inflammatory  mottling  extending  downward  into  the  right  lower 
lobe.  There  is  also  an  increase  in  the  transverse  cardiac  diameter  indicating 
cardiac  dilatation.     The  left  lung  remained  unchanged. 

Twelve  days  after  the  onset  of  influenza.  (Fig.  3.)  The  acute  inflammatory 
increase  in  density  of  powder-puff  variety  (bronchopneumonia)  has  extended 
throughout  the  entire  right  lung  while  the  left  lung  remains  unaffected. 

Six  weeks  after  the  onset  of  influenza.  (Fig.  4.)  The  right  lung  involve- 
ment is  now  confined  mainly  to  the  base  (resolution),  while  the  left  lung 
remains  as  before  the  incidence  of  the  acute  bronchopneumonia.  The  trans- 
verse cardiac  diameter  is  still  increased. 

'  These  data  are  given  in  conformity  with  the  ideas  of  Gar\'in,  Il'jr  Medicine,  1919,  ii,  974. 
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Four  montlis  after.  (Fig.  5.)  The  right  lung  has  still  an  appreciable  density 
at  the  base,  while  the  upper  and  middle  lobes  are  no  more  involved  than  before 
the  incidence  of  the  influenza.  The  left  lung  remains  unchanged,  while  the 
heart  has  diminished  to  its  original  size. 

Five  months  after.  (Fig.  6.)  There  still  remains  a  slight  amount  of  in- 
creased density  at  the  base  of  the  right  lung  toward  the  mediastinum  and 
along  the  bronchi.  Otherwise  this  roentgenograph  compares  well  with  that 
obtained  before  the  incidence  of  the  influenza. 

CONCLUSIONS 

In  view  of  the  fact  that  tuberculosis,  being  a  chronic  disease,  is  sus- 
ceptible to  multiple  indi%ddual  and  combined  influences,  it  is  rather  to  be 
expected  that  there  is  bound  to  be  a  decided  difference  of  clinical  opinion 
on  any  single  factor  in  this  disease  among  different  groups  of  observers. 
It  is  not  our  purpose  to  enter  into  an  elaborate  consideration  of  all  these 
factors,  but  merely  to  point  out  that  certain  tj'pes  of  inflammation,  such 
as  those  produced  by  Corper  (10)  with  croton  oil,  turpentine,  capsicum 
and  cantharidin,  do  not  seem  to  accelerate  tuberculosis  in  the  guinea  pig. 
As  to  influenzal  bronchopneumonia  we  may  state  that  in  this  case  there 
has  been  no  acceleration  of  the  tuberculous  process  in  the  lungs  five 
months  after  the  influenza. 

We  wish  to  express  our  appreciation  to  Drs.  H.  J.  Corper  and  H.  Gauss  for  aid  in  the 
preparation  of  this  paper  and  to  Dr.  W.  W.  Wasson  for  some  of  the  roentgenological  data. 
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llospilal 

It  is  well  known  that  evidence  of  previous  tuberculous  infection  is 
almost  universal  among  adults.  The  additional  observation  that  prob- 
ably the  majority  of  these  infections  occur  during  childhood  makes  the 
question  of  tuberculosis  of  peculiar  interest  to  the  pediatrician,  because 
upon  his  diagnostic  acumen  depends  the  recognition  of  many  of  these 
infected  individuals.  From  the  discrepancy  between  the  incidence  of 
definite  clinical  tuberculosis  in  children  and  the  number  of  older  children 
with  positive  skin  reactions,  it  seems  obvious  that  one  must  distinguish 
between  tuberculous  disease  and  infection  with  the  tubercle  bacillus, 
since  many  children  who  have  been  definitely  infected  do  not  show  what 
we  term  clinical  tuberculosis.  There  must  be,  therefore,  a  large  group 
of  children  who  are  infected  but  develop  suflicient  immunity  or  resistance 
to  overcome  the  infection,  and  possibly  subsequent  infections,  without 
showing  the  usual  signs  and  symptoms  of  clinical  tuberculosis.  In 
other  words,  many  children  are  infected  with  the  tubercle  bacillus  and 
thereafter,  for  a  variable  and  unknown  length  of  time,  harbor  somewhere 
in  their  bodies  a  pathologically  active  tuberculous  focus  the  presence 
of  which  may  go  entirely  unsuspected.  It  is  to  this  group  of  cases  that 
we  wish  especially  to  direct  attention.  Because  the  focus  of  infection 
is  usually  obscure,  because  they  represent  a  type  of  lesion  prevalent 
in  childhood,  and  because  we  feel  that  they  are  neither  inactive,  latent 
or  quiescent,  we  shall  speak  of  them  as  masked  juvenile  tuberculosis. 

In  a  recent  study  of  a  large  number  of  children  by  the  complement 
fixation  test  for  tuberculosis  made  by  one  of  us  (1),  it  was  noted  that 
of  the  cases  without  manifest  tuberculosis  a  certain  group  gave  positive 
fixation  reactions.  This  observation  led  to  a  more  careful  clinical  study 
of  these  cases  for  evidences  of  tuberculosis.  From  this  study  we  are 
satisfied  that  there  is  a  fairly  large  group  of  children  who  have,  in  all 

'  Read  before  the  Clinical  and  Pathological  Sections,  at  the  Sixteenth  Annual  Meeting 
of  the  National  Tuberculosis  Association,  St.Louis,  Missouri,  April  23,  1920. 
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probal)ility,  some  active  focus  of  tuberculosis  which  is  unrecognized  in 
many  instances,  and  that  a  large  number  of  such  cases  may  be  detected 
by  the  complement  fixation  test. 

METHODS 

The  technique  used  in  carrying  out  the  complement  fixation  reaction 
has  been  described  previously  f2)  and  will  not  be  gi\-en  here.  It  may 
be  mentioned,  however,  that  an  emulsion  of  dried,  powdered  tubercle 
bacilli  which  had  been  grown  on  Dorset's  egg  medium  and  precipitated 
by  alcohol  was  used  as  antigen.  In  the  series  of  cases  comprising  this 
study  213  fixation  tests  were  made  on  131  children.  In  41  instances 
the  test  was  repeated  on  the  same  specimen  of  serum.  The  test  was 
repeated  on  another  specimen  of  blood  in  25  cases,  3  times  in  4  cases, 
and  4  times  in  1  case. 

For  the  purpose  of  this  study,  we  have  excluded  all  children  showing 
evidence  of  open  or  manifest  tuberculosis,  whether  of  a  medical  or 
surgical  nature.  This  at  once  eUminated  cases  of  active  bone  tuber- 
culosis, tuberculous  cervical  adenitis,  pulmonary  tuberculosis  with 
bacilli  in  the  sputum  or  those  with  chest  findings  so  characteristic  as 
to  leave  no  doubt  concerning  the  pathological  process,  etc.  During  the 
course  of  the  study,  which  extended  over  a  period  of  about  two  years, 
it  happened  on  several  occasions  that  a  child  in  the  group  under  obser- 
vation developed  a  tuberculous  cervical  adenitis,  Pott's  disease,  or 
other  frank  lesion.  In  such  instances,  the  case  was  taken  from  the  class 
of  masked  juvenile  tiiherciilosis  and  placed  in  the  known  tuberculosis 
group,  and  not  included  in  this  series.  An  attempt  was  made  to  have 
the  patients  report  to  the  dispensary  at  frequent  intervals  for  exami- 
nation, attendance  being  stimulated  by  a  ''follow-up"  system  and  home 
visits  by  a  social  worker.  The  methods  pursued  in  the  study  of  the 
patients  were  as  follows: 

The  history  was  not  always  reliable  because  among  the  poorer  classes, 
who  furnished  the  material  for  this  study,  tuberculosis  frequently  goes 
unrecognized  and  supposed  minor  ailments  pass  unnoticed.  A  record 
was  made  not  only  of  the  chief  complaint  for  which  the  patient  came 
to  the  clinic  or  hospital,  but  also  of  former  illnesses,  cough,  exposure  to 
tuberculosis,  fever,  anorexia,  loss  of  weight,  etc.  Night  sweats  occur 
from  such  a  variety  of  different  causes  in  childhood  as  to  be  of  no 
particular  significance  and  for  this  reason  questions  concerning  this 
symptom  were  not  emphasized. 
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Repeated  and  careful  physical  examinations  were  made  by  each  of 
us  in  almost  every  instance,  chest  findings  being  noted  before  roentgen 
ray  and  verified  by  study  of  the  plates.  In  addition  many  cases  were 
subjected  to  the  more  careful  scrutiny  of  hospital  study.  In  a  few 
children  the  study  was  incomplete  because  of  insufficient  \'isits  by  the 
patient.  The  routine  chest  examination  included  a  special  search  for 
e\-idence  referable  to  enlargement  of  the  tracheobronchial  nodes,  such 
as  D'Espine's  sign,  and  dulness  to  the  right  or  left  of  sternum  or  spine. 

Skin  tuberculin  tests  were  made  on  all  patients  studied,  and  in  only 
3  was  this  record  incomplete  because  the  child  did  not  return  for  the 
reading.  As  a  rule  a  Pirquet  test  was  done  on  the  first  xisit,  and  if 
this  proved  negative,  0.1  mgm.  of  tuberculin  was  injected  intracutane- 
ously.     Certain  patients  had  repeated  tuberculin  tests  made. 

A  roentgenogram  of  the  chest  was  obtained  in  all  but  14  children  of 
the  series.  In  many  instances  a  second  plate  was  taken  after  the  lapse 
of  several  months  or  a  year,  in  order  to  note  what  change,  if  any,  had 
taken  place.  Stereoscopic  pictures  are  much  more  difficult  to  obtain 
in  children  than  in  adults  and  consequently  we  have  had  to  depend 
almost  entirely  upon  single  flat  plates  for  this  phase  of  the  examination. 
Stereoscopic  plates,  when  they  could  be  taken,  were,  of  course,  eminently 
more  satisfactory  than  the  flat  plate. 

Papulonecrotic  tuberculides,  lichen  scrofulosorum  and  phlyctenular 
keratitis  or  conjunctivitis  provoked  our  especial  interest  because  they  are 
known  to  bear  a  very  close  relationship  to  tuberculosis,  even  though 
their  etiology  is  still  the  subject  of  debate.  Search  for  tubercle  baciUi 
in  the  sputum  was  made  in  relatively  few  cases,  because  it  seemed 
unhkely  that  the  type  of  case  under  study  would  yield  positive  results 
in  this  respect  except  in  the  rarest  instances. 

DISCUSSION 

The  cases  of  masked  tuberculosis  studied  formed  part  of  a  larger 
group  of  1556  children  upon  whom  complement  fixation  tests  were 
performed  (1).  The  results  in  the  116  who  had  manifest  tuberculosis, 
including  chiefly  pulmonary,  meningeal  and  bone  involvement,  with 
some  cases  of  generalized  infection,  are  of  interest.  The  test  was  uni- 
versally negative  in  infants  under  one  year  of  age  and  was  positive  in 
only  two-fifths  of  the  cases  between  the  first  and  second  years.  From 
the  third  to  the  sixth  year  the  percentage  of  positive  reactions  rose  to 
50,  and  with  each  succeeding  year  it  increased  rapidly  so  that  between 
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nine  and  fifteen  years  of  age  82  per  cent  of  children  with  such  active 
tuberculosis  gave  a  positive  complement  fixation  test.  Another  group 
of  556  cases  with  no  evidence  of  tuberculous  infection  and  wilh  negative 
skin  tuberculin  reactions,  gave  only  l'-*.  or  3.4  per  cent,  positive  reactions. 
Of  128  children  who  gave  only  skin  tuberculin  reactions,  but  no  other 
evidence  of  tuberculous  infection,  21,  or  16.4  per  cent,  were  positive. 
We  were  able  to  examine  only  20  well  children  whom  we  had  observed 
during  an  obviously  active  tuberculosis  some  years  ago.  These  children 
had  been  free  from  all  signs  for  from  two  to  six  years,  and  only  2  gave 
positive  fixation  reactions.  These  rather  striking  figures  in  themselves 
indicate  that  positive  fixation  tests  accompany,  in  a  very  considerable 
proportion  of  cases,  evidences  of  clinical  activity  in  tuberculosis  and 
are  found  in  a  relatively  small  proportion  of  children  without  such 
e\'idcnce. 

While  it  is  true  that  our  interest  was  first  aroused  by  a  small  group 
of  children  with  positive  fixation  tests  but  without  clinical  tuberculosis, 
we  soon  found  that  upon  more  careful  examination  a  considerable  per- 
centage of  these  children  showed  one  or  more  evidences  of  abnormality 
which  arc  frequently  found  in  tuberculosis.  Among  these  were  para- 
vertebral or  parasternal  dulness,  D'Espine's  sign,  malnutrition  or  loss 
of  weight,  asthenia,  anemia,  occasional  elevation  of  afternoon  temper- 
ature, attacks  of  unexplained  fever,  cough,  or  phlyctenular  conjunctivitis. 
Our  attention  having  been  attracted  to  such  a  group,  we  made  an  effort 
to  study  clinically  all  cases  in  which  there  was  any  suspicion  of  tuber- 
culosis, in  order  to  determine  the  significance  of  the  fixation  test  in  these 
cases.  We  soon  found  other  cases  with  an  identical  clinical  picture  but 
with  negative  fixation  tests.  The  group  of  children  included  in  this 
study,  therefore,  has  been  selected  primarily  by  clinical  examination 
without  reference  to  the  result  of  the  complement  fixation. 

Table  showing  result  of  complement  fixation  tests  in  masked  juvenile  tuberculosis 


ACE  IN  YEAKS 

TOTAL  ^nJUDER 

NDMBER  or  posrrn-E 

FIXATIONS 

PERCENTAGE  OP  POSITIVE 
FIXATIONS 

0-1 

0 

0 

0 

1-2 

5 

2 

40 

2-4 

10 

5 

50 

4-6 

19 

12 

63 

6-9 

45 

33 

73 

9-12 

31 

23 

74 

12-15 

21 

20 

95 

Total 

131 

95 

73 
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The  results  of  the  complement  fixation  test  in  this  group  are  given 
in  the  table.  It  will  be  seen  that  no  cases  under  one  year  of  age  are 
included,  and  only  5  in  the  second  year.  This  is  due  to  the  fact  that 
infants  giving  positive  tuberculin  skin  tests  were  with  a  few  exceptions 
considered  to  have  a  definitely  active  tuberculosis,  and  were,  therefore, 
not  included  in  the  study.  The  groups  of  children  over  two  years  of 
age  show  a  gradually  increasing  proportion  of  positive  reactions  as  the 
age  advances,  from  50  per  cent  between  the  second  and  fourth  years 
to  95  per  cent  between  the  twelfth  and  fifteenth  years.  This  gradually 
increasing  percentage  of  positive  reactions  follows  closely  a  similar 
increase  found  in  the  group  of  manifest  tuberculosis  previously  men- 
tioned. It  will  be  noted  also  that  of  the  children  over  four  years  of 
age,  there  is  a  total  of  116,  of  whom  76  per  cent  were  positive.  This, 
too,  corresponds  closely  to  the  proportion  of  cases  reacting  positively 
between  these  ages  in  the  group  of  manifest  tuberculosis. 

There  appears  to  be  no  question  that  the  complement-fixing  substances 
in  the  blood  of  tuberculous  individuals  are  quite  distinct  from  those 
which  produce  the  skin  tuberculin  reaction.  We  have  shown  that  a 
group  of  children  with  manifest  tuberculosis  gave  a  high  proportion 
of  positive  fixations,  whereas  a  large  number  of  control  cases,  without 
demonstrable  evidence  of  tuberculosis,  gave  only  a  very  small  percentage 
of  positive  results.  Another  group,  in  which  the  only  evidence  of  tuber- 
culosis was  a  positive  skin  reaction,  gave  fixations  in  only  a  small  number 
of  instances  (16.6  per  cent).  Moreover,  8  of  the  frankly  tuberculous 
cases  gave  negative  tubercuhn  tests,  while  4  of  these  showed  positive 
complement  fixations.  In  explanation,  it  might  be  said  that  these  were 
cases  of  tuberculous  meningitis  and  miliary  tuberculosis,  in  which  the 
skin  tests  were  made  a  few  days  before  death.  In  such  instances  a 
negative  tuberculin  reaction  is  not  unusual.  It  seems  likely  that 
whereas  a  positive  Pirquet  or  intracutaneous  reaction  affords  proof 
merely  of  infection  by  the  tubercle  bacillus,  past  or  present,  the  fixation 
test  is  an  expression  of  pathologic  activity  of  that  lesion.  The,  parallel- 
ism between  the  percentage  of  positive  fixations  in  the  group  of  children 
under  discussion  and  in  those  with  manifest  tuberculosis  would  in  itself 
speak  strongly  for  the  conception  that  the  former  have  some  active 
focus  of  tuberculosis. 

The  figures  quoted  above,  while  striking,  do  not  in  themselves  furnish 
absolute  proof  that  the  children  under  discussion  had  active  tuberculous 
disease.     Indeed,  it  is  improbable  that  such  proof  can  ever  be  obtained, 
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except  ihrou^h  autopsy.  Xo  deaths  have  occurred  in  our  scries  and  in 
all  probability  the  vast  majority  of  children  with  masked  tuberculosis 
overcome  their  infection  and  ultimately  recover.  There  is,  however, 
considerable  additional  evidence  that  these  children  harbor  an  active 
focus. 

It  is  usually  admitted  that  in  children  infected  with  the  tubercle 
bacillus,  the  common  seciuence  of  events  is  that  the  organism  enters 
the  respiratory  tract  and  produces  an  early  involvement  of  the  tracheo- 
bronchial glands,  with  or  without  much  reaction  at  the'portal  of  entry. 
One  might  expect,  therefore,  some  of  the  earliest  clinical  evidences  of 
infection  to  appear  in  the  hilum  glands,  and  consequently  we  have 
directed  a  great  portion  of  our  efforts  to  an  examination  of  this  region. 
In  the  group  of  cases  under  discussion,  we  have  paid  particular  attention 
to  the  presence  or  absence  of  dulncss  to  the  right  or  left  of  the  sternum 
and  spine,  D'Espinc's  sign  and  examination  by  means  of  the  roentgen 
ray.  Paravertebral  or  parasternal  dulness  was  present  in  a  little  over 
four-fifths  of  the  cases  examined,  and  D'Espine's  sign  (not  considered 
positive  unless  the  whispered  pectoriloquy  extended  beyond  the  second 
dorsal  spine)  was  found  present  in  an  equal  percentage.  In  only  approxi- 
mately half  of  the  cases  was  it  possible  to  obtain  data  regarding  the 
history  of  a  persistent  cough,  but  in  over  90  per  cent  of  these  children 
this  s>inptom  was  present.  Changes  in  voice  and  breath  sounds,  areas 
of  impaired  resonance,  rales,  etc.,  while  their  presence  was  occasionally 
noted,  were  for  the  most  part  conspicuously  absent  in  the  character  of 
cases  we  are  attempting  to  describe. 

In  performing  the  skin  tests  on  large  numbers  of  children,  we  have 
confirmed  the  observation  made  by  others,  that  a  positive  intracutaneous 
reaction  with  0.01  or  0.1  mgm.  tuberculin  is  not  infrequently  found  in 
children  who  ha\c  prc\'iously  given  a  negative  Pirquet  test.  The 
children  here  reported  showed  positive  skin  tests  in  all  but  7  instances. 
Three  of  these  were  done  during  convalescence  from  one  of  the  acute 
exanthemata,  when  a  suppression  of  the  reaction  is  not  uncommon, 
while  in  the  remaining  four  no  intracutaneous  test  was  performed.  In 
all  these  cases,  other  signs  were  present  which  justified  their  inclusion 
in  this  group.  The  skin  tests,  therefore,  indicate  that  practically  all 
these  children  were  exposed  to  tuberculosis.  In  57  instances,  there  was, 
in  addition,  the  history  of  contact  with  a  clinically  active  case. 

Although  slight  febrile  reactions  are  considered  quite  significant  as  an 
indication  of  activity  in  tuberculous  infection,  the  high  incidence  of 
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minor  respiraton*  and  other  infections  in  pediatric  dispensary  practice 
makes  one  hesitate  to  attach  too  much  importance  to  this  symptom 
alone.  However,  in  82  of  these  131  children,  a  temperature  of  99.6°F. 
or  higher  was  recorded  at  one  or  more  visits  to  the  dispensary.  Certain 
cases  which  were  in  the  hospital,  where  careful  observations  could  be 
made,  showed  definite  afternoon  temperature  elevations  of  from  1°  to 
2°.  In  other  instances,  periods  of  unexplained  fever  which  lasted  several 
days  were  noted.  Temperature  observations  to  be  of  value,  therefore, 
must  be  made  at  frequent  intervals  and  the  observ^ations  continued  over 
a  considerable  period  of  time.  Such  exact  data  it  was  impossible  to 
secure  in  the  type  of  dispensary  cases  we  are  reporting. 

Malnutrition  in  dispensary  patients  frequently  is  an  indication  of 
insufficient  food,  but  in  an  analysis  of  the  children  with  masked  tuber- 
culosis the  nutrition  has  been  noticeably  below  the  average.  For 
example,  in  less  than  one-fifth  of  the  cases  was  the  nutrition  what  might 
be  termed  good.  In  about  40  per  cent  of  the  cases  it  was  fair  (slightly 
under  the  average  weight  for  the  age)  while  in  an  equal  proportion  it 
was  distinctly  poor,  that  is,  10  to  20  pounds  underweight.  There  were 
no  cases  with  extreme  anemia,  but,  as  might  be  expected  from  the  state 
of  nutrition,  moderate  grades  of  anemia  were  frequently  encountered. 
In  many  instances  advice  was  first  sought  because  of  a  marked  asthenia 
and  anorexia.  When,  as  a  result  of  the  diagnosis  of  masked  tuberculosis, 
an  antituberculosis  regimen  was  ordered,  improvement  was  often  surpris- 
ingly prompt  and  marked. 

The  association  of  phlyctenular  disease  vnth  tuberculosis  needs  no 
comment  here,  and  this  has  in  some  instances  been  the  initial  factor 
in  attracting  our  attention.  In  20  children  there  was  a  fresh  or  recently 
healed  phlyctenular  keratitis  or  conjunctivitis.  In  7  other  instances 
there  were  tuberculous  skin  lesions,  5  of  them  being  of  the  papulo- 
necrotic variety  and  2  of  lichen  scrofulosorum. 

A  roentgen  ray  picture  of  the  chest  was  made  in  all  but  14  of  the  131 
children,  and  proved  a  valuable  adjunct  to  the  clinical  examination. 
We  readily  concede  the  impossibility  of  determining  from  a  roentgeno- 
gram alone  the  exact  nature  of  a  lesion  in  the  lung,  but  we  consider  it 
highly  significant  that  without  exception  every  one  of  the  117  children 
so  examined  showed  deviations  from  the  normal  which  were  at  least  not 
incompatible  with  the  diagnosis  of  tuberculosis  and  in  most  instances 
suggested  this  disease  very  strongly.  Practically  all  cases  showed  an 
increase  in  the  hilum  markings,  the  shadows  being  most  commonly  of 
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a  roumli-d,  cn-sccntic,  or  triangular  shapu.  OlUn  the  hiluni  shadow 
was  extended  well  out  into  the  lung  parenchyma  in  the  form  of  a  more 
or  less  extensive  fuzzy  mottling,  studded  here  and  there  with  small, 
discrete,  shari)ly  ik-fined  spots  which  suggested  calcified  nodules.  Simi- 
lar discrete  spots  were  frequoiilly  visible  thruughuut  the  ditTuse  hilum 
shadows.  Thickening  of  the  bronchial  tree  was  commonly  observed; 
and  many  times  there  was  a  well  marked  streaking  extending  from  the 
hilum  downward  to  an  irregular  diaphragm  shadow.  On  the  whole, 
there  was  a  quite  uniform  agreement  between  the  si^e  and  position  of 
the  hilum  shadows  and  the  paravertebral  and  parasternal  dulness.  The 
roentgen  ray  picture  typical  of  masked  tuberculosis,  then,  is  that  usually 
found  in  tuberculosis  of  the  tracheobronchial  nodes  and  frequently 
shows  extension  of  the  process  into  the  lung  parenchyma.  In  all  exami- 
nations we  have  paid  especial  attention  to  signs  of  infection  in  the  lung, 
because  the  finding  of  tuberculous  foci  in  other  portions  of  the  body 
without  pulmonary  involvement  is  unusual  in  this  locality.  The  diag- 
nosis of  some  hidden  focus  elsewhere  offers  obvious  difficulties;  and, 
while  we  have  borne  this  possibility  in  mind  in  studying  the  cases,  we 
have  been  unable  to  secure  any  evidence  of  it. 

The  terms  "bronchial  gland  tuberculosis"  or  "hilum  tuberculosis" 
have  not  been  employed  to  describe  this  group  of  cases,  chiefly  because 
of  their  somewhat  limited  scope.  Although  enlargement  of  the  tra- 
cheobronchial nodes  was  frequent  in  our  cases,  we  believe  that  this 
represents  one  phase  of  masked  tuberculosis.  Indeed  it  is  quite  con- 
ceivable that  these  glands  may  be  entirely  normal,  and  the  chief 
lesions  occur  among  the  mesenteric  group,  or  elsewhere  in  the  body. 
In  portions  of  the  British  Isles,  for  example,  where  alimentary  infec- 
tion is  relatively  more  common,  one  would  expect  the  foci  of  infection 
in  masked  juvenile  tuberculosis  to  be  located  not  infrequently  in 
abdominal  structures. 

As  to  the  fate  of  children  with  masked  tuberculosis,  three  possibilities 
suggest  themselves.  The  tirst  of  these,  which  we  believe  to  be  by  far 
the  commonest,  is  regression  of  the  lesion  with  recover)'.  Indeed,  it 
seems  quite  likely  that  these  relatively  harmless  lesions  may  stimulate 
the  body  to  produce  certain  protective  substances  against  future  infec- 
tions, and  thus  constitute  part  of  the  defense  mechanism  against  tuber- 
culosis. A  second  outcome  is  the  development  of  a  more  manifest 
tuberculosis  through  extension  of  the  process;  indeed,  we  have  observed 
a  child  with  relatively  insignificant  clinical  signs  who  de\eloped  a 
spondylitis.     The   third  possibility  is  the  persistence  of  the  masked 
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lesion  or  tuberculous  focus  to  adult  life  with  a  possible  later  develop- 
ment of  an  active  tuberculosis.  The  recognition  of  this  masked  form 
of  tuberculosis  becomes,  therefore,  a  matter  of  the  greatest  importance, 
because  the  inauguration  of  an  antituberculosis  regimen  results  usually 
in  prompt  and  lasting  improvement  to  the  patient,  and  insures,  we  feel, 
a  reasonably  good  chance  of  recovery  in  a  disease  of  notoriously  uncertain 
outcome. 

One  possible  application  of  this  study  has  especially  interested  us. 
The  frequent  finding  in  adults  of  healed  tuberculous  foci  which  corre- 
spond to  the  juvenile  rather  than  the  adult  type  of  tuberculous  disease, 
as  well  as  the  high  incidence  of  positive  tubercuHn  skin  reactions  in 
older  children,  have  led  to  some  speculation  regarding  the  original 
infection.  It  seems  probable  that  in  many  cases  this  first  infection 
occurs  in  childhood,  but  relatively  few  of  such  cases  are  recognized. 
We  believe  that,  chiefly  by  the  use  of  the  complement  fixation  test,  we 
have  caught  a  number  of  children  in  the  active  phase  of  such  early 
focal  tuberculous  infection. 

From  what  has  been  said,  therefore,  it  must  appear  that  we  believe 
that  masked  juvenile  tuberculosis  presents  a  sufficiently  distinctive 
clinical  type  to  deserve  a  prominent  place  in  the  category  of  tuberculous 
ailections  in  childhood.  The  characteristic  clinical  picture  may  be 
briefly  sketched  as  follows:  a  history  of  frequent  coughs  and  colds, 
with  or  without  known  exposure  to  tuberculosis,  attacks  of  unexplained 
fever,  often  with  afternoon  elevations,  anorexia,  loss  of  weight  and 
asthenia.  On  physical  examination,  there  is  found  more  or  less  malnu- 
trition, occasionally  anemia,  and  chest  signs  referable  to  enlarged  tracheo- 
bronchial nodes.  In  certain  instances  there  may  be  in  addition  phlyc- 
tenular disease  or  skin  tuberculides.  The  Pirquet  or  intracutaneous 
tuberculin  tests  are  positive,  and,  in  those  over  four  years  of  age,  three- 
fourths  of  the  children  give  a  positive  complement  fixation  test  for 
tuberculosis.  The  chest  findings  may  be  verified  by  the  use  of  the 
roentgen  ray  which  not  infrequently  reveals  unsuspected  lesions  of 
varying  size  and  age  in  the  lung  parenchyma  as  well.  The  diagnosis 
must  of  course  rest  not  in  any  one  of  the  points  mentioned,  but  rather 
upon  a  review  of  all  the  findings;  and  there  again  we  wish  to  empha- 
size the  value  of  the  complement  fixation  test  in  calling  attention  to 

this  class  of  cases. 
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The  question  of  comparative  rapidity  and  extent  of  tuberculous  lesions 
in  the  colored  and  white  races  remains  unsettled.  Some  would  attri- 
bute the  high  mortality  of  the  Negroes  from  tuberculosis  to  an  inherent 
racial  susceptibility;  others,  to  unsanitary  living  conditions  which  are 
more  or  less  dependent  on  their  lower  state  of  mental  development.  It 
is  not  the  purpose  of  the  present  article  to  solve  this  important  problem, 
but,  as  nearly  as  possible,  to  draw  certain  comparisons  between  gross 
tuberculous  lesions  found  at  autopsy.  It  is  ob\ious  that  exact  compari- 
sons are  hard  to  make,  particularly  in  pulmonary  lesions  where  the  path- 
ology is  so  complex  and  varied  in  different  cases,  and  where  the  tendency 
at  autopsy  is  perhaps  to  emphasize  the  pathological  lesions  that  have  a 
direct  bearing  on  the  clinical  study  of  the  case.  It  is  true,  however, 
that  a  series  of  autopsy  findings  observed  by  a  single  operator  can  be 
more  closely  correlated  than  if  observed  by  several. 

The  observations  of  this  paper  were  made  on  a  series  of  150  autopsies, 
performed  by  the  writer  on  75  colored  and  75  white  cases  at  the  Cin- 
cinnati Tuberculosis  Sanatorium.  This  institution  has  an  annual  death 
rate  of  more  than  200.  of  which  more  than  50  per  cent  come  to  autopsy. 
At  the  beginning  of  this  work,  I  had  the  good  fortune  to  come  in  pos- 
session of  the  work  of  Dr.  Kennon  Dunham,  whose  researches  on  the 
patholog>'  and  X-ray  picture  of  tuberculous  lesions  has  greatly  advanced 
our  knowledge  of  the  processes. 

The  great  majority  of  the  colored  patients  were  either  natives  of  Cin- 
cinnati or  of  the  Southern  states,  and  with  rare  exceptions  were  of  the 
uneducated  t\i^e.  The  white  patients  were  comparable  in  intelligence 
to  the  class  generally  admitted  to  city  charitable  institutions.  The 
average  age  of  the  colored  at  the  time  of  death  was  thirty-five  years  and 
that  of  the  whites  forty-four  years.     Thirty-six  per  cent  of  the  colored 
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and  21  per  cent  of  whites  were  positive  Wassermann  cases.  It  might 
well  be  stated  that,  of  more  than  800  patients  studied  routinely  by  the 
Wassermann  method,  it  was  found  that  34  per  cent  of  the  Negroes  and 
9  per  cent  of  the  whites  when  admitted  had  positive  Wassermann  sera, 
and  that  in  the  colored  coming  to  autopsy  the  increase  was  only  2  per 
cent,  while  in  the  whites  it  was  from  9  per  cent  to  21  per  cent.  This 
seems  to  substantiate  the  claim  that  luetic  infections  exert  a  more  baneful 
influence  on  white  than  on  colored  people. 

Duration  of  disease.  An  attempt  to  obtain  accurate  information  in 
regard  to  the  duration  of  the  disease  was  futile,  this  being  particularly 
true  of  the  ignorant  Negro.  Certain  hints,  however,  could  be  obtained 
which  might  indicate  it.  Of  the  Negroes,  29  gave  a  history  of  more  than 
one  year  duration,  the  average  of  these  being  two  years  and  twelve 
days.  Thirty-nine  gave  a  history  of  less  than  one  year,  the  average 
being  five  and  one-half  months,  gi\'ing  a  general  average  of  one  year  and 
one  month.  One  gave  a  history  of  life-time  duration  and  in  five  the 
duration  was  unknown. 

Of  the  whites,  32  gave  a  history  of  more  than  one  year  duration,  the 
average  of  these  being  three  years.  Thirty-two  gave  a  history  of  less 
than  one  year,  the  average  being  four  months,  giving  a  general  average 
of  one  year  and  six  months.  Thirteen  were  unable  to  give  an  intelli- 
gent history,  most  of  these  being  foreigners  and  unable  to  speak  or 
understand  English. 

History  of  exposure.  Under  this  heading  we  include  any  associations 
resulting  in  close  personal  contact  with  consumptives,  such  as  members 
of  the  family,  roommates  or  business  associates.  Of  the  Negroes  only  22 
gave  a  positive  history;  of  the  whites,  23.  Eleven  of  the  colored  and  15 
of  the  whites  gave  a  probable  history  of  exposure,  leaving  42  of  the 
colored  and  37  of  the  whites  entirely  negative. 

Pleural  adhesions.  Colored:  The  pleural  sac  was  entirely  obliterated 
on  the  left  side  in  23  cases;  the  right  in  24;  and  a  complete  obliteration 
was  present  on  both  sides  in  16.  Localized  adhesions  were  found  as 
follows:  Left  apex,  20  times;  right  apex,  22  times;  left  base,  10  times; 
and  the  right  base,  4  times.  Bilateral  adhesions  were  found  in  55  cases, 
and  unilateral  in  20  (7  on  the  left  side  and  13  on  the  right). 
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Whiti-:  The  kit  pli-ural  sac  was  obliterated  in  26  cases  and  the  right 
in  26.  Complete  obliteration  of  both  sides  was  found  10  times.  Local- 
ized adhesions  were  noted  as  follows:  Limited  to  the  left  apex,  37  times; 
right  ape.x,  31  times;  left  base,  5  times;  and  the  right  base,  8  times. 
Hilateral  adhesions  were  found  in  65  cases,  unilateral  in  9  (4  on  the  left 
side  and  5  on  the  right),  and  1  case  was  entirely  free  from  adhesions. 

Empyema  and  liydrolhorax.  Colored:  In  3  cases  empyema,  and  in  12 
cases  hydrothorax  were  found  on  the  left  side;  while  on  the  right  4  cases 
of  empyema  and  3  of  hydrothorax  were  noted.  In  no  case  was  a  bilateral 
empyema  found,  but  a  bilateral  hydrothorax  was  present  5  times. 

White:  Three  cases  presented  a  left  sided  and  2  a  right  sided  empyema, 
and  1  case  a  bilateral.  Hydrothorax  was  found  on  the  left  side  in  4, 
and  on  the  right  side  in  5  cases  and  bilateral  in  5  cases. 

Cavities.  Colored:  Cavities  were  located  in  the  lobes  as  follows: 
Upper  left,  50  times;  upper  right,  53  times;  lower  left,  26  times;  lower 
right,  25  times;  and  the  right  middle  lobe,  25  times.  In  7  cases  the 
entire  upper  lobe  on  the  right  side  was  excavated,  and  in  1  case  the 
upper  and  middle  lobes,  and  in  1  case  the  entire  right  lung  was  hollowed 
out  by  cavities.  The  left  upper  lobe  was  excavated  in  7  cases,  and  in  2 
cases  the  entire  left  lung  was  destroyed. 

White:  Ca\-ities  were  found  as  follows:  Upper  left  lobe,  56  times; 
upper  right,  61  times;  lower  right,  34  times;  lower  left,  26  times;  and  the 
right  middle  lobe,  18  times.  The  entire  upper  left  lobe  was  excavated 
7  times;  the  entire  left  lung,  7  times;  and  the  upper  right  lobe,  also  7 
times. 

Extensive  caseous  pneumonic  consolidations.  These  were  located  in  the 
colored  as  follows:  Upper  left  lobe,  25  times;  lower  left,  29  times;  upper 
right,  25  times;  lower  right,  27  times;  right  middle  lobe,  9  times.  Aspi- 
ration bronchopneumonia  was  found  45  times  in  the  left  and  60  times 
in  the  right  lung. 

White:  Upper  left,  25  times;  lower  left,  15  times;  upper  right,  26 
times;  lower  right,  18  times  and  10  times  in  the  right  middle  lobe.  Aspi- 
ration bronchopneumonia  was  found  35  times  in  the  left  and  60  times  in 
the  right  lung. 

Marked  edema  and  congestion.     Colored:  Extensive  edema  and  con- 
gestion were  found  in  the  left  lung  in  42  and  in  the  right  lung  in  58  cases. 
White:  Left  lung,  57  cases;  right  lung,  67  cases. 
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Miliary  tuherciiJosis.  Colored:  Miliary  outspread  from  old  tuber- 
culous lesions  was  found  in  7  cases  and  acute  generalized  miliary  tuber- 
culosis in  3  cases. 

White:  Miliary  outspread  was  found  in  12  cases  and  generalized 
miliary  tuberculosis  in  3  cases. 

Larynx.  These  cases  were  examined  with  particular  reference  to 
ulcerations.  Colored :  In  43  cases  the  larynx  and  trachea  were  removed 
and  examined.  Of  these,  32  or  75  per  cent  showed  ulcerations.  The 
ulcers  were  located  as  follows:  Entire  larynx  a  mass  of  ulcers,  2  cases; 
epiglottis,  5  cases;  vocal  cords,  19  cases  and  the  trachea  6  cases. 

White:  Out  of  40  cases  in  which  the  larynx  was  removed,  ulcerations 
were  found  in  24  or  60  per  cent.  The  ulcers  were  located  as  follows: 
Entire  larjmx  ulcerated,  4  cases:  epiglottis,  10  cases;  vocal  cords,  17 
cases ;  and  in  the  trachea  in  5  cases. 

Intestines.  Colored:  The  intestines  were  removed  and  examined  in 
75  cases;  macroscopic  ulcerations  were  found  in  57  or  79  per  cent. 

White:  Out  of  75  cases,  ulcerations  were  found  in  62  or  82  per  cent. 

An  attempt  was  made  to  find  some  condition  in  the  lungs  which  was 
constantl}^  associated  with  intestinal  ulcers.  It  was  not  found,  however, 
inasmuch  as  some  open  cases  with  positive  sputa  and  extensive  excava- 
tions were  associated  with  intestinal  ulcers,  while  with  apparently  similar 
pulmonary  conditions  the  intestines  were  free  from  ulcerations. 

Frequently,  in  cases  where  no  ulcers  were  found,  submucous  tubercles 
were  present.  Not  infrequently,  small  ulcerations  were  beginning  at 
the  locations  of  these  tubercles,  and  it  is  suggested  that  the  ulcerations 
are  formed  from  the  breaking  down  of  the  tubercles  in  the  IjTnphatics 
beneath  the  submucous  layers.  These  rupture  on  the  surface  of  the 
lumen  and  the  ulcer  spreads  by  involvement  of  the  adjacent  tissue. 

It  is  interesting  to  note  that  perforations  through  all  coats  of  the 
intestines  occurred  rarely.  Of  the  entire  series,  only  3  such  cases  were 
found,  1  of  which  was  in  a  colored  and  2  in  white  patients.  Death  fol- 
lowed in  a  few  hours  after  the  occurrence  of  the  complication.  Of  the 
240  postmortems  covering  the  period  from  which  this  work  was  taken, 
only  32  females  were  included,  and  of  these  26  or  80  per  cent  showed 
intestinal  ulcers.  In  other  words,  ulcerations  of  the  intestines  were  no 
more  frequent  in  the  female  than  in  the  male  sex. 
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MedUistinal  and  bronchial  lymph  nodes.  Tuberculous  lesions,  either 
active  or  inactive,  were  found  in  67  colored  and  47  white  patients. 
Unfortunately,  in  the  earlier  part  of  the  work,  the  examination  of  these 
was  more  or  less  perfunctorily  performed  and  a  clear  dilTcrentialion 
between  the  active  and  inactive  lesions  was  not  made.  The  observa- 
tion, however,  was  made  that,  in  young  patients  and  the  older  ones  that 
ran  an  acute  course,  the  nodes  were  frequently  enlarged  and  necrotic, 
while  in  the  old  chronic  cases  extensive  fibrosis  and  calcification  were 
more  frequently  found. 

Tubercles  in  the  liver,  spleen  and  kidneys.  Of  the  colored  cases,  tuber- 
cles were  found  in  the  liver  31  times,  spleen,  39,  and  the  kidneys,  29 
times. 

White:  Tubercles  were  found  in  the  liver  in  24,  in  the  spleen  in  41  and 
in  the  kidneys  in  20  cases. 

Heart  lesions.  The  following  heart  lesions  were  noted  because  we 
feel  that  they  have  a  particular  bearing  on  the  outcome  of  the  pulmonary 
tuberculosis.  Cases  showing  myocardial  degeneration  are  terminated 
more  quickly  than  those  where  the  heart  retains  its  normal  functioning 
power. 

Colored :  Gross  evidence  of  myocardial  degeneration  was  found  in  54 
cases. 

White:  The  same  condition  was  noted  in  55  cases. 

Hydropericardium  was  present  in  34  of  the  colored  cases,  milk  spots 
in  35,  and  adhesive  pericarditis  in  15  cases. 

Hydropericardium  was  noted  in  34  of  the  white  cases,  milk  spots  in 
47  and  adhesive  pericarditis  in  10. 

The  most  frequent  vah-ular  condition  found  was  a  fibrosis  afifecting 
the  bicuspid  and  aortic  semilunar  valves.  These  lesions  rarely  pro- 
duced any  disturbance  in  the  function  of  the  heart's  action  and  for  this 
reason  will  not  be  discussed.  Xo  condition  of  the  vascular  system  was 
found  to  have  a  direct  relation  to  tuberculosis.  The  fact,  however,  is 
significant,  that  2  colored  and  1  white  case  were  diagnosed  clinically 
as  tuberculosis  and  sent  to  the  sanatorium  and  later  died  from  rup- 
tured aortic  aneurysm,  and  in  none  of  these  cases  was  there  any  active 
tuberculosis. 
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SUMMARY 

In  this  series,  the  majority  of  cases,  both  colored  and  white,  came  under 
the  heading  of  the  chronic  ulcerative  type  of  pulmonary  tuberculosis 
with  the  usual  incidental  complications.  Emaciation  was  usually 
marked  or  extreme. 

The  pathologic  changes  found  in  this  condition,  generally  speaking, 
were  as  follows:  An  old  cavity  at  the  apex,  surrounded  by  considerable 
fibrosis  and  covered  by  pleural  adhesions;  and  hard,  fibrotic  or  caseo- 
calcareous  lymph  nodes  at  the  hilum.  From  the  initial  apical  lesion, 
the  process  spread  downward,  probably  as  the  result  of  aspirated  infec- 
tious material,  until  cavities  were  formed  in  the  areas  supplied  by  the 
various  trunks.  Surrounding  the  more  recent  cavities,  fibrous  connec- 
tive tissue,  but  less  noticeable,  and  various  gradations  of  pneumonia  were 
found.  In  some  cases,  the  larger  excavations  remained  localized  in  one 
lung,  the  other  becoming  infected  by  aspiration  of  large  quantities  of 
infectious  material,  resulting  in  a  widespread  caseous  pneumonia  and 
numerous  fresh  ulcerating  cavities,  causing  a  rapidly  fatal  termination. 
This  complication  occurred  about  equally  in  both  the  white  and  col- 
ored. If  aspiration  of  large  quantities  of  the  infectious  material  did  not 
take  place,  or  other  accidents  occurred,  large  portions  of  one  or  both 
lungs  became  excavated,  and  large  intercommunicating  cavities  occupied 
both  lungs.  In  such  cases,  enormous  quantities  of  fibrous  connective 
tissue  were  found  replacing  the  pulmonary  parenchyma,  and  pulling 
together  the  cavities.  Dense  pleural  adhesions  were  usually  found  over 
the  involved  pulmonary  area.  In  the  entire  series,  this  complication 
was  found  most  marked  in  a  colored  male.  In  this  case,  the  two  left 
lobes  and  the  upper  and  middle  right  lobes  were  represented  only  by 
old  cavities  with  dense  masses  of  connective  tissue,  causing  marked 
contraction  and  distortion.  The  patient  was  in  a  working  condition, 
until  an  influenzal  pneumonia  involved  the  right  lower  lobe  and  caused 
a  fatal  tennination. 

Another  pathological  type,  running  a  more  rapid  course,  showed  the 
following  findings :  Emaciation  slight  or  moderate ;  the  intrapulmonary, 
peribronchial  and  bronchial,  the  mediastinal,  mesenteric  and  retroperi- 
toneal lymph  nodes  particularly,  and  less  frequently  the  other  groups 
of  thoracic  and  abdominal  nodes,  were  greatly  enlarged  and  filled  with 
caseous  necrotic  material.  Solitary  tubercles  were  found  in  the  spleen, 
Hver  and  kidneys.     The  lungs  showed  large  and  small  areas  of  caseous 
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pneumonia,  with  or  without  caseous  pleurisy,  a  process  similar  to  the 
generalized  tuberculosis  of  early  life. 

This  condition  w;is  recorded  in  both  colored  and  white  patients,  but 
seemed  to  be  somewhat  more  frequent  in  the  colored;  however,  more 
material  is  needed  to  establish  this  fact. 

In  regard  to  the  various  complications,  such  as  intestinal  and  laryngeal 
ulcerations,  involvement  of  the  spleen,  liver  and  kidneys,  empyema, 
hytlrothora.x  and  pneumothorax,  there  seemed  to  be  little  dilTerence  in 
the  percentage  of  involvement  or  extent  of  lesions. 

CONCLUSION 

Comparative  study  of  the  pathologic  lesions  in  negroes  and  whites 
dying  from  pulmonary  tuberculosis  shows  no  essential  difference  in  tyf>e 
or  extent;  the  majority  can  be  classified  as  of  the  chronic  ulcerative  type. 

A  minor  number  of  cases,  both  colored  and  white,  suffer  from  the  more 
acute  puerile  type  of  generalized  tuberculosis,  this  condition  apparently 
being  more  common  in  the  negro  than  in  the  white  race. 
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It  has  been  said  that  the  disease  tuberculosis  is  the  penalty  paid  by 
the  human  race  for  \iolating  the  laws  of  Nature  for  the  ci\alization  of 
man,  and  it  might  be  added  to  this  that  the  greatest  penalty  is  paid  bj' 
the  newest  convert.  Statistics  show  that  the  high-water  mark  has 
been  reached  and  passed  in  mortality  from  tuberculosis  in  the  United 
States  as  a  whole.  Palmer  (1)  quotes  Hoffman  as  saying  that  available 
records  from  New  York,  Philadelphia  and  Boston  in  1812  show  that  the 
mortality  was  450  per  100,000  of  population.  He  further  states  that 
from  1872  to  1891  the  mortality  in  all  available  registration  districts 
decreased  from  339  to  245  per  100,000  of  population.  From  1891  to 
1912  a  further  decrease  to  166  is  noted.  This  decrease  is  generally  to 
be  attributed  to  the  education  of  the  public  in  matters  pertaining  to 
health,  and  as  a  matter  of  fact  is  the  result  of  society  adjusting  itself 
to  the  cramped  quarters  of  ci\-ilization.  The  general  health  worker  in 
his  efforts  to  eradicate  all  diseases  which  sap  the  vitality  of  the  race, 
the  social  worker  in  his  efforts  to  adjust  li\'ing  conditions,  and  the 
specialized  tuberculosis  worker  are  all  the  natural  products  of  ci\'iliza- 
tion  in  its  attempt  to  adjust  itself  to  a  li\'ing  basis  and  this  development, 
plus  the  inherited  immunity  of  the  race,  is  responsible  for  the  lowered 
death  rate  from  tuberculosis. 

Any  given  community  or  race  is  infected  -with  tuberculosis  just  in 
proportion  as  it  departs  from  the  highest  standards  of  living.  And  the 
standards  of  li\-ing  are  learned  by  experience  through  congregation. 
Just  as  the  human  body  adjusts  itself  to  disease  through  compensatory 
changes,  so  complex  society  makes  its  adjustment  to  prevent  the  inroads 
of  disease.  Xo  doubt  the  highest  death  rate  from  tuberculosis  in  this 
country  as  a  whole  has  been  reached  and  passed.  This,  however,  is 
not  true  of  all  communities  or  races  in  this  country,  some  of  which  have 
yet   to  reach   their   acme.     Nature   aids  in   this   adjustment   through 
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inircasid  resistance  to  the  offspring  of  the  infected.  Which  is  the 
more  potential  factor — man's  experience  or  Nature's  immunity — is  a 
mooted  riueslion  today. 

Tuberculosis  begins  when  people  begin  to  congregate  and  increases 
until  by  inherited  immunity  and  experience  they  adjust  themselves. 
The  Negroes  represent  a  good  example  of  this  statement.  In  Africa  it  is 
generally  conceded  that  tuberculosis  is  practically  unknown  and  when 
introduced  by  the  white  man,  it  is  present  in  the  native  as  an  acute 
disease,  a  fact  brought  out  by  Bushnell  and  others.  During  slavery  in 
this  country,  tuberculosis  was  rare  among  the  Negroes,  a  statement  not 
to  be  substantiated  by  figures  it  is  true,  but  too  recent  in  the  minds  of 
many  to  be  disputed.  At  the  end  of  slavery,  the  Negro  suddenly 
changed  from  a  regulated  open  air  life  to  the  life  of  the  white  man  in 
even  more  crowded  and  unsanitary  quarters  necessitated  by  circum- 
stances or  shiftless  habits.  He  immediately  became  tie  prey  of  tuber- 
culosis. This  is  especially  true  of  those  who  congregated  in  the  cities. 
In  taking  family  histories  of  Negro  consumptives  it  is  quite  common  to 
find  one  who  has  lost  live  or  more  in  his  immediate  family,  showing  it 
to  be  almost  or  quite  a  primary  infection.  Statistics  in  \'irginia  in 
1917  show  that  2.21  per  cent  more  Negroes  died  of  tuberculosis  than 
whites.  This  condition  will  continue  until  by  precept  and  example,  by 
the  "survival  of  the  littest,"  and  by  inherited  immunity,  the  Negro 
adjusts  himself  to  the  changed  condition  of  life,  and  I  am  of  the  opinion 
that  mental  development  and  responsibility  will  play  the  most  impor- 
tant part.  ]\Iental  development  carries  with  it  betteniient  of  racial 
habits  and  changed  enxironments,  and  the  reduction  of  the  death  rate 
from  tuberculosis  in  the  Negro,  as  in  the  other  races,  will  be  accom- 
plished by  the  betterment  of  the  euA-ironmental  conditions  and  a 
gradual  change  in  detrimental  racial  habits  more  than  through  inherited 
immunity. 

RESISTANCE 

Our  records  show  that  under  favorable  conditions  the  Negro  will 
respond  to  treatment  for  pulmonary  tuberculosis.  We  have  discharged 
to  date  some  325  cases,  102  of  whom  were  admitted  solely  for  segrega- 
tion, having  been  classed  as  3-C  upon  admission.  Of  the  223  admitted 
for  treatment  we  have: 
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1.  16  or    7  per  cent . 

2.  84  or  38  per  cent . 

3.  123  or  55  per  cent . 


223  or  100  per  cent . 


APPAR- 
ENTLY AS- 
RESTED 

QDDESCENT 

IMPROVED 

UNIM- 
PROVED 

1 

PROGRES- 
SIVE 

7 

4 

4 

1 

13 

29 

24 

11 

6 

2 

10 

29 

6 

73 

22 

43 

57 

18 

79 

Discharged  to  date 

22  or    9  per  cent Apparently  arrested 

43  or  19  per  cent Quiescent 

57  or  26  per  cent Improved 

18  or    8  per  cent Unimproved 

79  or  35  per  cent Progressive 

4  or    2  per  cent Dead 

Of  the  102  admitted  for  segregation,  52  died  in  the  sanatorium  and  50  were  discharged 
progressive. 

In  order  to  get  some  real  data  on  a  subject  which  I  had  heard  dis- 
cussed pro  and  con  by  a  great  many  physicians  in  general  practice  in 
the  South  as  regards  the  resistance  of  the  pure-bred  Xegro  versus  the 
mixed  type,  we  graded  our  patients  upon  admission  into  three  classes: 
the  bright  mulatto,  some  of  whom  are  nine-tenths  white,  the  brown 
mulatto  and  the  black.     Our  records  as  per  the  appended  tables  show  a 


Black 

— 81  cases 

APPARENTLY 
ARRESTED 

QUIESCENT 

IMPROVED 

UNIMPROVED 

PROGRESSIVE 

DEAD 

1 

2 
3 

2 
22 

57 

1 

3 

1 

9 
3 

3 

7 

3 
1 

2 

28 

2 

18 

81 

4 

13 

10 

4 

30 

20 

Brown  mulatto — 124  cases 


1 

7 

4 

1 

2 

— 



— 

2 

33 

5 

7 

11 

6 

3 

1 

3 

84 

1 

5 

12 

3 

42 

21 
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10 

13 

25 

9 

45 

22 

Bright  mulatto — 114  cases 
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2 
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2 
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2 
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10 

2 

2 

— 

3 

75 

1 

2 

10 

2 

46 

14 

114 

8 

17 

22 

5 

48 

14 
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small  porccntagc  more  of  iniprovc<l  cases  among  the  bright  mulatto 
(41  per  cent  of  whom  showed  an  improvement)  than  in  the  brown 
mulatto  (39  per  cent  of  whom  showed  an  improvement)  and  better 
in  both  of  these  classes  than  the  black  (33  per  cent  of  whom  showed  an 
impro\ement). 

I  am  of  the  opinion  that  a  test  of  mentality  would  show  a  much 
greater  difference  in  favor  of  the  developed  over  the  undeveloped  than 
is  shown  by  the  light  over  the  black,  and  until  further  figures  corrobo- 
rate our  data,  showing  the  better  resistance  of  the  light  or  mixed  tj-pe 
over  the  black.  I  think  that  this  apparent  better  resistance  shown  by 
the  mixed  type  over  the  pure-bred  Xegro  is  to  be  accounted  for  more 
through  racial  development  than  through  inherited  resistance.  The 
mixed  type  has  fewer  of  the  characteristic  traits  which  handicap  the 
race  as  a  whole.  Love  of  ease  and  a  carefree  disposition  are  assets  to 
one  compelled  to  lie  in  bed  for  a  long  period  of  time,  but  when  a  care- 
free disposition  amounts  to  irresponsibiUty  and  a  total  inability  to 
grasp  a  serious  situation  until  too  late,  it  becomes  most  decidedly  a 
handicap.  This  is  particularly  true  of  our  discharged  patients.  Those 
who  continue  well  are  those  who  showed  mental  responsibility  while 
"on  the  cure,"  and  these  were  mainly  of  the  educated  class. 

Experience  in  our  work  among  the  Negroes  shows  that  it  is  all-impor- 
tant to  get  the  confidence  of  this  ease-loving,  carefree  patient,  and 
impress  him  with  the  fact  that  he  is  a  sick  man  and  needs  treatment 
and  that  this  treatment  will  be  absolute  rest  in  bed  in  the  open  air  for  a 
long  time.  All  of  his  former  con^^ctions  have  to  be  shattered  and 
replaced  with  new  ones.  He  believes,  first,  that  to  get  into  bed  vnth 
"consumption"  means  certain  death;  second,  that  strong  medicine  is  a 
specific  for  all  ailments  and  when  this  has  failed  all  has  failed;  third, 
that  a  closed  room  with  all  "cracks  chinked"  is  the  treatment  for  a 
"cold." 

So  new  is  our  field  and  so  deep-grounded  is  the  conviction  that  con- 
sumption is  incurable  that  great  difficulty  was  experienced  during  the 
first  year  in  getting  cases  to  enter  the  Sanatorium  and  to  remain  long 
enough  to  eflfect  a  cure.  Less  difficulty  is  had  now  on  account  of  the 
fact  that  practically  all  of  our  employees  are  discharged  patients  and 
they  serve  as  a  concrete  illustration  of  the  fact  that  tuberculosis  is 
curable.  Conversations  between  the  incoming  patient  and  the  arrested 
case  in  the  person  of  the  employee  are  often  amusing  and  instructive  to 
the  interested  listener,  and  show  with  what  effort  he  discards  his  former 
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ideas  and  his  incredulity  in  the  new.  Concrete  examples  of  the  cur- 
ability of  the  disease  are  helpful  to  all  afflicted  with  tuberculosis,  but 
with  the  Xegro  it  is  almost  essential. 

SUBACUTE  DISEASE. 

Forty-five  of  the  325  cases  discharged  to  date  were  classed  at  sub- 
acute, or  13.84  per  cent.  Here  again  the  greatest  percentage  was 
among  the  blacks,  15  of  81  or  15.55  per  cent  being  classed  as  subacute. 
Fourteen  of  124  brown  mulattoes  were  classed  as  subacute  or  11.22 
per  cent  and  15  of  114  bright  mulattoes  or  13.15  per  cent.  These  cases 
were  aU  between  the  ages  of  fourteen  and  twenty-six,  most  of  them  of 
athletic  build  and  gave  a  history  of  iUness  not  exceeding  three  months. 
Six  of  them  were  discharged  from  the  Army  within  that  time  with  a 
clean  bill  of  health.  All  showed  upon  physical  examination  large 
moist  rales  in  two  or  more  lobes  and  little  or  no  fibrosis.  All  died  within 
three  months  after  being  examined.  A  highly  positive  sputum  and 
high  temperature  were  universal  in  these  cases. 

HOOK-WORM  AS  A  COMPLICATION 

Adams  (2)  reports  a  striking  parallelism  of  incidence  between  tuber- 
culosis and  hook-worm  in  a  series  of  examinations  made  at  Fort  Ogle- 
thorpe and  covering  several  Southern  states.  One  would  expect  hook- 
worm to  be  a  frequent  complication  of  tuberculosis  in  the  hook-worm 
infected  districts  of  the  South,  both  on  account  of  the  sapped  vitality 
and  the  actual  trauma  to  the  lung.  A  surv'ey  made  by  the  Virginia 
State  Board  of  Health  showed  southeastern  Virginia  and  the  south 
Piedmont  districts  of  Virginia  to  have  a  hook-worm  percentage  of  14 
per  cent  and  29  per  cent  respectively,  and,  although  we  draw  heavily 
from  these  sections,  a  routine  stool  examination  shows  only  three  posi- 
tives out  of  350  specimens,  or  less  than  1  per  cent.  Statistics  compiled 
by  the  Virginia  State  Board  of  Health  and  the  International  Health 
Board  (3)  show  that  the  Negro  is  infected  with  hook-worm  quite  as 
frequently  as  his  white  neighbor,  though  he  does  not  suffer  so  severe  a 
form  of  the  disease,  and  in  spite  of  this  fact  we  show  less  than  1  per 
cent  of  infections  from  districts  with  an  infection  of  14  per  cent  and  29 
per  cent.  Hook-worm  as  a  complication  is  practically  nil  with  us. 
As  a  predisposing  factor  we  are  unable  to  determine  it  on  account  of 
the  fact  that  early  infections  could  have  cleared  up. 
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SYI'IIIMS    AS   A   COMPLHATION 


A  routine  Wasscmiann  taken  at  our  institution  shows  19  per  cent 
men  jiosilive  for  syphilis  and  12  jx-r  cent  women.  Compared  with 
other  institutions  in  our  State  of  a  difTerent  character,  this  percentage 
is  low.  Dr.  W.  F.  Drewry  of  the  Central  State  Insane  Asylum  for 
Negroes  reports  30  per  cent  of  the  men  positive  for  syphilis  and  25  per 
cent  of  the  women  positive  by  the  Wassermann  test.  Dr.  Mann  reports 
3i  per  cent  positive  at  the  State  Penitentiary.  Our  lower  percentage 
is  probably  due  to  the  fact  that, our  patients  arc  of  a  better  class.  Of 
the  16  per  cent,  positive  for  syphilis  by  the  W'assemiarm  test,  14  per 
cent  or  2  per  cent  of  the  whole  showed  manifest  diseases. 

On  cases  showing  a  positive  Wassermann  and  negative  sputum  after 
sLx  examinations  wc  begin  syphilitic  treatment  at  once,  regardless  of 
localization  of  physical  signs  in  the  chest,  guided  only  by  contraindica- 
tions for  the  use  of  salvarsan.  One  showing  a  positive  sputum  and 
positive  Wassermann,  with  no  manifest  lesion  of  syphilis,  is  given  rou- 
tine treatment  for  tuberculosis  and,  if  improvement  is  shown,  no  syphi- 
litic treatment  is  given.  If  no  improvement  is  shown  after  a  period  of 
two  months,  syphilitic  treatment  is  given.  In  eight  cases  showing 
positive  sputum  and  positive  Wassennann  upon  admission  and  no 
improvement  after  two  months  in  bed,  syphilitic  treatment  was  given 
with  the  following  results:  three  showed  no  improvement  after  six  doses 
of  salvarsan;  two  show'ed  a  sharp  reaction  after  the  first  dose  with  all 
symptoms  intensified  and  treatment  was  discontinued.  Three  showed 
a  marked  improvement  in  symptoms  and  signs. 

Case  no.  130  upon  admission  showed  upon  physical  examination  large 
moist  rdles  from  apex  to  base  on  the  right  and  the  same  on  the  upper 
left.  Sputum  positive  for  tubercle  bacilli,  Wassermann  positive  for 
syphilis.  Daily  temperature  to  101.  Severe  cough  and  profuse  expec- 
toration. General  condition  same  after  three  months  in  bed;  physical 
examination  same.  Syphilitic  treatment  begun  and  temperature 
dropped  to  normal  after  fifth  dose  of  salvarsan.  Physical  examination 
at  end  of  six  months  showed  fine  rales  at  upper  right.  Sputum  positive: 
\A'assermann  negative. 

Case  no.  309.  Involvement  in  right  upper  and  left  lower.  Sputum 
ppsitive  for  tubercle  bacilli;  Wassermann  positive  for  syphilis.  Sj-phi- 
litic  lesion  noted  on  skin.  Patient  kept  isolated  for  two  months  at 
absolute  rest  in  bed.     Temperature  continued  to  100°  daily.     Physical 
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examination  same  at  end  of  three  months.  Referred  for  syphilitic 
treatment  and  upon  readmission  three  months  later,  physical  examina- 
tion showed  fine  rales  upper  right.  Temperature  normal.  Sputum 
and  Wassermann  negative. 

Case  no.  305.  Slight  involvement  in  right  upper.  Larynx  inflamed, 
cords  uniformly  reddened  and  thickened.  Sputum  positive  for  tubercle 
bacilli  and  Wassermann  positive.  Patient  acknowledged  venereal 
infection.  Temperature  normal  during  entire  stay  at  sanatorium, 
but  throat  condition  progressive.  Syphilitic  treatment  begun  after 
two  months  and  after  third  dose  some  slight  improvement  noted  in 
throat  condition.     Case  still  under  observation. 

From  the  foregoing  data  it  is  noted  that  syphilis  of  the  lungs  is  not 
so  rare  as  is  generally  reported. 

CONCLUSION 

Tuberculosis  is  a  disease  of  civilization  and  its  eradication  is  to  be 
accomplished  by  perfection  in  the  standards  of  living  of  this  civilization. 

Data  carefully  compiled  by  us  show  that  the  mixed  type  of  Negro 
has  a  better  resistance  to  tuberculosis  than  the  pure-bred  Negro.  Ob- 
servations show,  however,  that  shade  of  mentality  counts  for  more  than 
does  shade  of  color. 

Hook-worm  as  a  complication  of  tuberculosis  in  the  Negro  race  is 
quite  uncommon.  Syphilis  is  a  common  complication  and  syphiHs  of 
the  lungs  as  evidenced  by  the  therapeutic  test  is  not  rare. 

As  the  eradication  of  tuberculosis  in  the  future  depends  upon  the 
prevention  of  childhood  infection,  the  treatment  of  the  Negro  is  a  vital 
health  problem  in  the  South  today  on  account  of  the  fact  that  his  occu- 
pation in  50  per  cent  of  cases  throws  him  into  intimate  contact  with 
children  other  than  his  own,  thereby  affording  a  double  chance  to  infect 
childhood. 
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EXPERIMENTAL  LESIONS  OF  THE  LUNGS  PRODUCED 

BY  THE  INHALATION  OF  FLUIDS  FROM 

THE  NOSE  AND  THROAT 

W.  V.  MULLIX  AND  C.  T.  RYDER 

Caiorodo  Springs,  Colorado 

In  the  course  of  some  experiments  on  absorption  from  the  upper  respir- 
atory mucous  membrane  in  rabbits  (1),  we  found  that  light  fluids,  such 
as  India  ink  (a  suspension  of  minute  particles  of  carbon),  if  allowed  to 
flow  into  the  nose,  were  very  readily  inhaled,  producing  effects  in  the 
lungs  the  quick  development  and  massive  character  of  which,  in  the 
absence  of  any  signs  of  absorption  along  the  cervical  or  mesenteric  route, 
gave  convincing  e\'idence  that  they  were  produced  by  pure  inhalation. 

This  rapidity  and  massiveness  seemed  to  give  the  method  some  ad- 
vantages in  a  study  of  inhalation  over  the  usual  methods  employing  dust 
or  spray,  when  the  effects  are  produced  more  gradually,  and  it  is  not 
so  easy  to  rule  out  absorption  by  other  routes.  We  therefore  performed 
a  series  of  experiments  by  this  method,  in  order  to  compare  the  effects 
thus  produced  with  those  found  especially  in  pulmonary  tuberculosis, 
and  to  observe  whether  there  were  any  analogies  which  would  constitute 
evidence  for  or  against  the  importance  of  infection  by  inhalation. 

The  technique  was  as  simple  as  possible.  The  rabbit  was  held,  usu- 
ally on  its  back,  with  the  nose  elevated,  and  about  1  cc.  of  India  ink  or 
bacterial  emulsion  allowed  to  flow  into  one  nostril  from  a  pipette  inserted 
just  far  enough  to  insure  the  fimd  entering  the  nose.  In  some  cases  this 
was  done  several  times,  in  others  only  once. 

Rabbit  1  was  given  1  cc.  of  India  ink  on  December  17.  This  was 
repeated  11  times  in  the  next  twenty-five  days.  Twenty-four  hours 
after  the  last  injection  the  rabbit  was  killed  and  autopsied.  There  was 
no  discoloration  detected  in  the  upper  air  passages,  trachea  or  cervdcal 
hmph  nodes.  The  upper  lobes  of  both  lungs  were  almost  entirely  black 
with  many  black  spots  irregularly  distributed  over  the  rest  of  the  lungs. 
There  was  intense  blackening  of  the  bronchial  nodes.  Microscopic  sec- 
tions of  the  lungs  showed  carbon  in  the  smaller  bronchi  and  indicated 
that  the  blackening  of  the  lungs  was  lobular  in  arrangement,  the  alveoli 
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being  packed  with  carbon,  much  of  which  had  been  taken  up  by  large 
phagocytic  cells,  e\ddentl3-  the  alveolar  cells  of  the  lungs;  and  the  deeper 
structural  tissue  of  the  lungs  also  contained  many  of  these  cells  appar- 
ently travelling  along  the  Ijoiiphatics. 

The  appearance  of  all  this  pigmentation,  its  overwhelming  quantity, 
is  absolutely  distinct  from  spontaneous  anthracosis,  which  in  rabbits  is 
seldom  macroscopically  \dsible  in  the  lungs,  and  if  so  occurs  only  as  fine 
stippling,  never  as  masses  or  blotches.  Spontaneous  anthracosis  of  the 
bronchial  nodes  is  sometimes  fairly  marked,  but  never  looks  perfectly 
black. 

The  spleen  showed  a  good  deal  of  carbon  microscopically  in  the  sinu- 
soids, and  the  walls  of  arteries  in  the  kidney  and  elsewhere  contained 
traces  of  it.     There  was  no  discoloration  of  the  mesenteric  nodes. 

Rabbit  2  was  given  5  injections  of  India  ink  over  a  period  of  a  week 
and  killed  one  hour  after  the  last  injection.  Autopsy  showed  flecks  of 
ink  in  the  nasal  fossae,  trachea  and  bronchi.  There  was  massive  black- 
ening of  the  right  upper  and  left  lower  lobes  of  the  lungs,  and  deep  dis- 
coloration of  the  bronchial  nodes.  The  spleen  contained  a  moderate 
amount  of  finely  di\'ided  carbon.  The  cer\'ical  and  mesenteric  nodes 
were  not  discolored.  Microscopic  sections  of  the  lung  showed  carbon 
packed  in  the  alveoH,  both  free  and  in  large  mononuclear  (alveolar)  cells. 
The  beha\'ior  of  these  cells  in  this  instance,  as  well  as  their  proliferation 
in  acute  and  tuberculous  pneumonia,  emphasizes  their  close  relationship 
to  the  fixed  endothelial  cell  and  the  large  mononuclear  leucocyte.  They 
seem  readily  to  engulf  particles  which  arrive  on  their  surface,  and  to 
proliferate  under  the  stimulus,  become  detached,  and  either  to  be  cast 
off  in  the  expectoration  or  taken  up  and  carried  along  the  course  of  lym- 
phatic absorption.  The  cells  of  the  upper  respiratory  membrane,  on  the 
other  hand,  do  not  appear  to  be  phagocytic,  but  rather  to  throw  off 
foreign  particles  by  means  of  their  secretion. 

Rabbit  3  was  given  one  injection  of  India  ink  and  killed  twenty-four 
hours  later.  Autopsy  showed  traces  of  ink  along  the  respiratory  tract, 
with  massive  blackening  of  the  upper  lobe  of  the  left  lung,  and  moderate 
spotting  of  the  middle  lobe.  The  rest  of  the  lungs  appeared  practically 
free  from  carbon.  The  bronchial  nodes  were  moderately  discolored. 
The  cervical  and  mesenteric  nodes  were  negative.  Microscopic  sections 
of  the  lungs  gave  similar  findings  to  those  in  rabbits  1  and  2.  Sections 
of  the  spleen  and  kidney  showed  slight  traces  of  carbon. 
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Rabbit  4  was  given  about  3  cc.  of  India  ink  at  one  time  and  icillcd 
half  an  hour  later.  Autopsy  showed  much  ink  in  the  nose,  mouth, 
pharynx,  hiryn.x.  oesophagus,  trachea  and  bronchi.  The  stomach  was 
filled  with  vegetable  material  and  this  was  blackened  over  a  radius  of 
about  2  cm.  around  the  oesophageal  opening,  but  there  was  no  discolora- 
tion below  this  sharply  defined  level  in  the  digestive  tract,  the  remainder 
even  of  the  stomach  contents  being  free  from  ink.  The  lungs  showed 
almost  complete  blackening  of  the  left  upper  lobe,  and  marked  blacken- 
ing of  the  left  lower  and  right  middle  lobes.  The  bronchial  nodes  showed 
marked  hyperaemia  and  a  moderate  amount  of  carbon  scattered  through 
them.  The  cervical  and  mesenteric  nodes  were  negative.  The  presence 
of  carbon  all  along  the  inhalation  route,  with  its  complete  absence  in  the 
intestine,  completes  the  proof  that  the  lung  findings  are  due  to  inhalation. 

Rabbit  5  was  given  0.5  cc.  of  an  emulsion  of  human  tubercle  bacilli  in 
the  nose.  In  this  case  there  was  not  the  slightest,  even  momentary,  dis- 
turbance of  the  respiration.  It  was  killed  and  autopsied  seven  weeks 
later,  when  it  showed  no  lesions  of  the  respirator^'  mucous  membrane 
above  the  lungs.  The  lungs  showed  advanced  tuberculosis  of  the  right 
upper  and  middle  lobes  with  consolidation,  and  moderately  advanced 
tuberculosis  of  the  bronchial  nodes.  The  cervical  nodes,  spleen  and 
mesenteric  nodes,  were  all  negative  both  grossly  and  microscopically. 

Rabbit  6  was  given  0.75  cc.  of  an  emulsion  of  tubercle  bacilli  and  killed 
after  seven  weeks.  The  autopsy  findings,  gross  and  microscopic,  were 
identical  with  those  in  rabbit  5,  the  tuberculous  process  being  limited 
to  massive  infiltration  of  the  upper  and  middle  lobes  of  the  right  lung, 
and  moderately  advanced  lesions  of  the  bronchial  nodes. 

SUMMARY 

Where  the  time  conditions  permitted,  the  injected  material  was  found 
all  along  the  respiratory  tract  to  the  terminal  bronchi  and  the  alveoli. 
There  was  ne\er  e\'idence  of  lesions  of  the  digestive  or  upper  respiratory 
tract,  nor  of  absorption  from  them  by  the  mesenteric  or  cers-ical  l>Tn- 
phatics.  The  lung  findings  were  no  less  striking  when  the  animal  was 
killed  before  the  injection  had  gone  further  in  the  digestive  tract  than 
the  cardiac  end  of  the  stomach.  Comparatively  little  of  the  injected 
materials  penetrated  the  circulation  beyond  the  lungs  and  their  IjTtiph 
nodes;  not  enough,  in  the  case  of  the  tubercle  bacilli,  to  cause  any  lesions 
elsewhere  in  seven  weeks.     In  five  of  the  six  animals  the  maximum  effect 
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was  produced  in  one  upper  (apical)  lobe,  in  the  sixth  case  in  both  upper 
lobes,  while  in  only  two  cases  was  there  an  equivalent  effect  in  a  middle 
lobe,  and  in  only  one  case  in  a  lower  lobe. 

DISCUSSION 

As  has  been  noted  before  (1),  owing  to  the  complexities  of  resistance, 
the  distribution  of  tuberculous  or  other  infectious  lesions  may  not,  and  in 
fact  does  not,  give  a  complete  map  of  the  route  of  absorption.  We  need 
only  note  the  absence  of  tuberculous  lesions  in  locations  (for  example  the 
spleen)  which  the  presence  of  carbon  proves  to  be  reached  by  absorbed 
substances.  This  is  what  makes  it  necessary  to  check  inoculation  experi- 
ments with  India  ink  experiments,  as  we  are  practically  certain  from 
manj^  pre\'ious  tests  (l)  (2)  that  the  carbon  is  retained  to  some  extent  in 
all  IjTcnphoid  structures  along  the  route  of  absorption.  Thus  the  absence 
of  carbon  from  the  mesenteric  nodes,  and  in  one  instance  its  complete 
absence  from  the  digestive  tract  below  the  cardia,  its  presence  in  the 
bronchi,  and  in  massive  quantities  in  the  lungs,  and  the  perfect  analogy 
between  these  findings  and  the  distribution  of  tuberculous  lesions  when 
bacillary  emulsion  was  used,  fonn  a  firmly  linked  chain  of  e\ddence  to 
prove  that  the  lung  findings  in  all  cases  are  due  to  pure  uncompKcated 
inhalation. 

The  only  weakness  in  the  argument  depends  upon  the  old  and  so  far 
unanswerable  question — Can  bacteria  be  taken  up  where  carbon  par- 
ticles of  the  same  or  smaller  size  cannot,  that  is,  from  an  absolutely  intact 
mucous  membrane?  Our  conclusion  from  these  and  pre\dously  reported 
experiments  is  that  they  cannot — that  the  only  bacteria  which  pene- 
trate these  surfaces  are  those  which  are  capable  of  actively  invading  and 
producing  lesions  in  them,  and  that  even  these  microorganisms  may 
perhaps  require  some  mechanical  or  chemical  injury  to  give  them  a  foot- 
hold. This  however  is  obviously  a  matter  of  opinion,  since  it  is  impossi- 
ble to  prove  the  absolute  integrity  of  a  mucous  membrane.  The  strong- 
est e\adence  we  can  offer  is  the  failure  to  find  tuberculous  lesions  in  the 
cerA-ical  and  mesenteric  nodes,  in  \'iew  of  the  known  susceptibility  of 
l>Tnphoid  tissue. 

Granted  that  the  route  of  absorption  in  these  experiments  is  the 
bronchial,  as  seems  certain,  we  have  here  a  close  analogy  to  pulmonary 
anthracosis  and  infection  by  inhalation  in  man.  For  gi^ang  the  sub- 
stance to  be  inhaled  in  a  fluid  form,  in  animals  whose  rapid  breathing 
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and  comparatively  inefikient  larynx  causes  them  to  spray  their  own 
lungs  with  any  light  lluid  that  is  in  their  u|)per  air  passages,  is  only  a 
convenient  and  rajjid  way  of  producing  the  same  effect  which  we  get 
by  inhaling  "droplets"-  already  a  fluid  suspension  of  bacteria — or  even 
dry  dust,  since  its  absorbable  components,  carbon  and  bacteria,  must 
become  suspended  in  the  moisture  of  the  respiratory  epithelium  before 
they  can  be  absorbed. 

The  analogy  being  so  close,  except  in  point  of  time  and  quantity, 
between  this  experimental  inhalation  and  the  inhalation  to  which  we 
are  all  exposed,  the  similarity  of  the  experimental  results  to  the  findings 
in  human  jiuhnonary  tuberculosis  becomes  of  considerable  interest. 
The  preponderance  of  lesions  in  the  upper  part  of  the  lung,  and  in  one 
lung  in  preference  to  the  other,  and  the  marked  involvement  of  bron- 
chial nodes  and  absence  or  inconspicuousncss  of  lesions  elsewhere  in  the 
body  are  striking  resemblances,  and  constitute  evidence  of  some  value  in 
favor  of  the  importance  of  inhalation  infection  in  human  tuberculosis. 

CONCLUSION 

By  allowing  rabbits  to  inhale  suspensions  of  carbon  or  of  tubercle 
bacilli  from  their  upper  air  passages,  pigmentations  or  tuberculous 
lesions  are  produced  which  correspond  very  closely  in  distribution  to 
the  lesions  of  pulmonary  tubertulosis  in  man. 
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THE  RELATIVE  INFLUENCE   OF  THE  CONSTITUTIONAL 
FACTOR  IN  THE  ETIOLOGY  OF  TUBERCULOSIS^ 

RAYilOND  PEARL 
I.  THE  PROBLEM 

The  problem  to  which  attention  is  directed  in  this  paper  is  that  of  the 
etiology  of  clinically  active  tuberculosis.  A  few  deny  the  existence  of 
any  such  problem.  Happy  in  that  superlative  self-esteem  vouchsafed 
in  full  measure  only  to  ardent  worshippers  at  the  shrine  of  idola  Jon, 
they  would,  if  they  could,  stop  all  true  research  on  the  problems  of 
tuberculosis,  and  give  countenance  only  to  such  so  called  investigative 
actiAities  as  are  guaranteed  beforehand  not  to  run  counter  in  any  par- 
ticular to  the  plentiful  exhibition  of  their  special  brand  of  eye-water, 
blatantly  touted  as  the  only  true  panacea  for  the  ills  tuberculosis  engen- 
ders. Fortunately,  all  scientific  students  of  tuberculosis  realize  keenly 
that  the  problem  of  the  etiology  of  the  disease  is  a  real  and  important  one. 
The  case  cannot  be  better  put  than  it  is  in  a  recent  paper  by  Lawrason 
Brown  and  his  associates  (1)  where  they  say,  "Our  hope  in  publishing 
these  experiments  is  that  others  may' realize  that  the  etiolog}'  of  tubercu- 
losis is  not  a  closed  book,  but  one  that  contains  many  disconcerting  and 
confused  pages  that  need  to  be  rewritten." 

The  problem  may  with  some  precision  be  defined  by  a  statement  of 
the  following  well-known  and  thoroughly  established  facts: 

1.  Very  few,  if  any,  persons  escape  infection  with  tubercle  bacilli  at 
some  time  in  their  lives,  especially  if  they  live  in  large  industrial  cities. 
Fishberg  (2),  after  revie^ving  the  literature  on  the  subject  says,  "No 
matter  what  the  cause  of  death  may  have  been,  whether  the  persons 
knew  that  they  had  been  tuberculous  or  not,  between  50  and  100  per 
cent  of  people  living  in  large  cities  show  active,  quiescent  or  healed 
tuberculous  lesions  in  some  organs  of  their  bodies." 

'  Papers  from  the  Department  of  Biometrj-  and  \'ital  Statistics  of  the  School  of  Hygiene 
and  Public  Health  of  the  Johns  Hopkins  University,  No.  20. 

This  paper  was  read  before  the  North  Atlantic  Tuberculosis  Conference  at  Richmond, 
Va.,  October  7,  1920,  in  a  symposium  on  the  general  topic  "The  Basic  Cause  of  Breakdown 
with  Tuberculosis." 
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2.  A  much  smaller  iiumljcr  of  persons  than  arc  known  and  can  be 
proved  to  have  been  at  some  time  or  other  infected  with  tubercle  bacilli 
ever  develop  clinically  recognizable  tuberculosis. 

3.  Of  the  two  moieties  of  the  infected,  those  on  the  one  hand  who  do, 
and  those  on  the  other  hand  who  do  not  develop  the  disease  in  clinic- 
ally active  form,  many  can  be  readily  shown  to  have  lived  under  essen- 
tially or  statistically  the  same  environmental  circumstances. 

4.  What  factors  determine  the  group  into  which  a  parliciilar  infected 
person  shall  fall,  and  what  is  the  quantitative  inlluence  of  each  particular 
possible  factor  in  making  this  determination? 
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Fig.  1.   Pedigree  Chart  of  a  Tuberculous  Family 

Where  the  body  of  the  se.x  sign  is  solid  the  person  has  tuberculosis  of  the  lungs;  where  it 
is  open  tlie  person  is  not  tuberculous.  The  numbers  to  the  right  of  the  bottom  of  each  se.x 
sign  indicate  the  present  age,  or  age  at  death  of  the  person  indicated.  The  numbers  to 
the  left  of  the  top  of  the  sex  signs  are  the  designating  numbers  (in  lieu  of  names)  of  the 
indicated  persons.     +  denotes  that  the  person  is  dead. 

This  I  conceive  to  be  the  fundamental  and  essential  problem  of  the 
etiology  of  clinically  active  tuberculosis. 

The  problem  can  be  still  more  precisely  \-isualized  by  the  consideration 
of  a  particular  family  taken  from  one  of  the  pedigrees  worked  up  in  my 
laboratory. 

The  time  relations  of  contact  of  the'children  in  the  tuberculous  family, 
whose  pedigree  is  given  in  figure  1,  with  their  tuberculous  father,  and 
with  each  other,  are  given  in  summary  form  in  table  1. 

The  essential  facts  regarding  this  family  are  as  follows:  The  father, 
individual  no.  5,  is  a  laboring  man  who  has  always  been  addicted  to  the 
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use  of  alcohol  in  considerable  quantities.  In  1886,  when  he  was  thirty- 
two  years  old,  he  developed  clinically  active  pulmonary  tuberculosis  and 
had  frequent  hemorrhages.  He  was  in  this  condition  when  child  no. 
12,  was  born.  The  firstborn  daughter,  no.  7,  has  always  been  at  home 
with  the  family  down  to  the  present  time,  ha\ang  thus  lived  thirty-three 
years  in  close  contact  with  an  active  case.  She  is  by  occupation  a  seam- 
stress. She  has  never  developed  any  indications  of  tuberculosis.  The 
first  son,  indi\-idual  no.  8,  was  born  in  1883  and  lived  at  home  in  the 
same  household  with  his  father  until  he  was  twenty-eight  years  old 
(twenty-five  years  famihal  contact).  He  has  never  developed  any  symp- 
toms of  tuberculosis.     The  next  child,  no.  11,  was  bom  in  1885  and  lived 

TABLE  1 
Contact  relations  involving  individuals  in  pedigree  chart 


I.NDn'lDCAL  NUMBER 

BORN 

BECAUE  TUBESCULODS 

YEARS  LIVED  IN  CXOSE  CON- 
TACT IN  SAME  HOUSEHOLD 
WTTH  CASES    BEFORE  OR 
WITHOUT   ACQUIRING 
TUBERCULOSIS 

5 

1854 

1886 

6 

1856 

33 

7 

1881 

33 

S 

1883 

25 

11 

1885 

20 

12 

1887 

1913 

26 

13 

1889 

25 

16 

1891 

1912 

21 

17 

1894 

24 

18 

1897 

22 

19 

1880 

8 

at  home  with  the  family,  in  daily  close  contact  with  her  tuberculous 
father  for  twenty  years.  She  has  never  developed  any  symptoms  of 
tuberculosis.  The  next  child  was  born  in  1887.  In  1913,  when  she  was 
twenty-six  years  old,  she  developed  clinically  active  pulmonary  tubercu- 
losis after  ha\4ng  lived  twenty-six  years  in  the  same  household  and  in 
close  contact  with  her  tuberculous  father.  Individual  13  was  born  in  1889 
and  lived  for  the  first  twenty-five  years  of  his  fife  in  the  same  household 
with  the  tuberculous  father.  He  has  never  shown  any  symptoms  of 
tuberculosis.  IndiNidual  no.  16  was  born  in  1891,  and  in  1912,  when 
she  was  twenty-one  years  old,  developed  clinically  active  pulmonary 
tuberculosis.  She  had  lived  all  this  time,  and  still  does,  in  the  same 
family  with  her  father.     Individual  no.  17  was  born  in  1894  and  has 
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always  lived  willi  the  family  until  he  was  drafted  and  went  into  the 
American  Expeditionary  I'orce  and  to  France.  Since  his  discharge  he 
is  again  living  with  the  family.  He  has  never  developed  any  symptoms 
of  tuberculosis,  although  he  has  lived  for  roughly  twenty-four  years  of 
his  life  in  close  ilaily  contact  with  his  father,  and  also  with  his  two  sisters, 
since  the  time  when  they  became  tuberculous.  Individual  no.  18  was 
born  in  1897  and  has  always  lived  in  the  same  household  with  her  father 
and  the  rest  of  the  family.  She  is  now  twenty-two  years  old  and  thus 
has  had  close  intimate  household  contact  for  twenty-two  years  with  ac- 
tive tuberculous  patients.  Individual  no.  19  was  bom  in  1880,  and  died 
when  eight  years  old,  probably  of  acute  nephritis,  but  certainly  not  of 
tuberculosis.  Indixidual  no.  6,  consort  of  the  tuberculous  father,  has 
lived  in  close  and  intimate  household  contact  with  him  for  the  thirty- 
three  years  since  he  first  gave  evidence  of  clinically  active  tuberculosis. 
She  has  never  shown  any  symptoms  of  any  tuberculous  disease. 

Putting  all  the  facts  in  regard  to  this  family  together  what  do  we  see? 
Out  of  eight  li\ing  children,  all  of  whom  lived  together  in  the  same  envir- 
onment, and  had  the  same  food,  for  twenty  or  more  years,  two  have 
developed  clinically  active  tuberculosis,  while  the  other  sLx  have  shown 
no  signs  whatever  of  the  disease.  All  have  been  in  close  and  intimate 
personal  family  contact  with  their  father,  who  has,  as  our  careful  inves- 
tigation of  the  family  life  and  medical  history  indicates,  been  an  open 
tuberculous  patient  during  the  major  portion  of  that  time,  unable  to  do 
any  work  for  most  of  the  time,  with  hemorrhages  recurring  at  irregular 
but  fairly  frequent  intervals.  Furthermore,  individuals  nos.  12,  16,  and 
18  have  for  many  years  slept  together  in  the  same  room.  Nos.  12  and 
16  have  been  tuberculous  for  sLx  and  seven  years  respectively,  while  18 
has  never  shown  any  symptoms  of  the  disease. 

It  is  to  be  presumed  that  every  member  of  this  family  was  long  ago 
infected  with  tubercle  bacilli.  If  we  attribute  breakdown!  to  poor  diet, 
or  to  bad  housing  conditions,  it  is  difficult  to  see  why  the  disease  should 
have  flared  up  in  clinically  active  form  in  only  two  out  of  eight  children 
who  have  lived  in  this  same  en\aronment  throughout  the  period.  ^\11 
have  been  subjected  to  substantially  the  same  degree  of  environmental 
and  economic  pressure.  They  have  all  had  to  work  hard,  because  the 
father  has  contributed  very  little  to  the  support  of  the  family  in  all 
these  years. 

Such  a  case  as  this,  which  could  be  duplicated  over  and  over  from  our 
family  records,  throws  into  sharp  relief  what  I  conceive  to  be  the  essen- 
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tial  problem  of  the  etiology  of  tuberculosis.  Out  of  an  equally  infected 
group  of  individuals,  equally  in  close  contact  with  active  and  open 
tuberculosis,  and  living  under  identical  environmental  conditions,  some 
individuals  in  the  group  develop  clinically  active  tuberculosis  while 
others  never  do.  What  is  the  reason  for  the  differentiation?  This  is 
the  kernel,  as  it  seems  to  me,  of  the  problem  of  the  etiology  of  tuberculosis. 

The  investigation  on  which  this  family  pedigree  which  we  have  been 
discussing  is  based  was  made  in  1919.  It  may  be  objected  that  all  of 
the  children,  7,  8,  11,  13,  17,  and  18,  will  presently  develop  tuberculosis 
and  die  of  it.  No  one  can  assert,  of  course,  that  this  will  not  happen 
because  it  is  an  event  which  belongs  in  the  future.  I  conceive  it  to  be 
improbable,  however,  that  such  an  event  will  occur.  The  force  of 
untoward  environmental  pressure  on  these  individuals  during  the  past 
twenty  years  has  been  about  as  great  as  it  could  be,  and  certainly  greater 
than  it  is  likely  to  be  in  the  future. 

Another  objection  which  might  be  conceivably  raised  to  the  illustra- 
tion is  that  neither  individual  5,  12,  nor  16  has  tuberculosis.  The 
answer  to  this  is  that  they  have  repeatedly  had  diagnosis  and  treatment 
of  the  disease  in  sanatoria  and  dispensaries.  If  they  are  not  victims  of 
the  disease  no  one  is. 

I  wish  it  to  be  quite  clearly  understood  that  this  pedigree  is  introduced 
here  only  as  an  illustration  of  the  problem,  and  not  in  any  sense,  taken  by 
itself,  as  evidence  of  the  influence  of  the  hereditary  factor  in  the  etiology 
of  the  disease.  It  obviously  suggests  such  a  factor,  but  suggestion  and 
demonstration  are  usually  a  long  way  apart.  It  does  illustrate  with  great 
clearness  and  precision  the  nature  of  the  problem  facing  one  who  would 
account  for  the  etiology  of  clinically  active  tuberculosis. 

II.  HOW  SHALL  THE  PROBLEM  BE  ATTACKED? 

It  is  obvious  on  purely  a  priori  grounds  that  in  a  broad  sense  the  cause 
of  the  outbreak  of  clinically  active  tuberculosis  in  one  moiety  of  a  group 
of  infected  individuals  and  not  in  the  other  moiety  must  fall  into  one  of 
the  three  following  categories: 

1.  Environmental.  There  are  significant  differences  in  the  environ- 
mental forces,  using  the  term  in  the  broadest  sense  to  include  biological 
as  well  as  physical  environment,  impinging  upon  the  two  moieties,  these 
differences  being  of  sufficient  magnitude  alone  to  determine  the  observed 
difference  in  susceptibility  to  tuberculosis. 
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2.  Constitulional.  There  arc  significant  dilTcrences,  of  a  germinal, 
hereditary  character,  in  the  innate  biological  constitutions  of  the  indi- 
viduals composing  the  two  groups,  and  these  differences  alone  deter- 
mine the  diflerentiation  in  respect  of  outbreak  of  active  tuberculosis. 

J.  Both.  The  two  groups  dilTer  in  both  environmental  and  constitu- 
tional respects,  neither  factor  alone  being  ordinarily  determinative  of 
tuberculous  breakdown. 

The  first  of  the  enumerated  views  is  the  popular  one.  It  opens  large 
possibilities  for  altruistic  enterprise.  I  judge  from  what  I  hear  and  read 
that  there  are  still  e.xtant  naive  individuals  who  quite  honestly  believe 
that  if  everyone  could  be  induced  and  enabled  to  ckink  two  quarts  of 
milk  a  day  and  sleep  with  his  windows  open,  tuberculosis — certainly  pul- 
monary tuberculosis —  would  disappear  from  the  face  of  the  earth  by  the 
middle  of  next  June  at  the  very  latest.  If  only  these  good  souls  were 
right,  how  happy  we  all  should  be! 

The  second  view  is  extremely  unpopular.  Any  doctrine  which  implies 
that  the  constitutional  'weaknesses,  whether  patent  or  hidden,  of  the 
father  might  be  visited  upon  the  sons  stirs  up  no  furious  enthusiasm  in 
this  day  and  age.  The  person  who  has,  or  had,  a  number  of  tuberculous 
near  relatives  finds  himself  particularly  antipathetic  to  this  view.  If 
indulged  in,  what  becomes  of  one's  hope  in  the  two  quarts  of  milk  or  the 
open  window? 

The  relative  popularity  of  a  viewpoint  happily  has  nothing  to  do  with 
its  validity.  Extremists  in  any  direction  are  usually  wrong.  It  is  alto- 
gether improbable  that  either  en\aronment  or  hereditarjf  constitution 
alone  determines  the  differential  incidence  of  active  tuberculosis.  It  is 
much  more  likely  that  always  both  factors  are  involved.  The  task  is, 
as  I  conceive  it,  not  to  answer  the  question  "Is  it  en\'ironment?"  or 
"Is  it  heredity?"  but  rather  to  measure,  with  the  greatest  attainable 
precision  the  relative  influence  of  each  factor  in  determining  the  result. 

In  earlier  days  constitution  was  generally  regarded  by  medical  men 
as  playing  a  very  important  role  in  the  etiology  of  tuberculosis.  The 
most  comprehensive  and  critical  discussion  of  the  older  literature  on 
this  point  has  been  furnished  by  Bulloch  and  Greenwood  (3). 

There  are  only  a  few  chief  lines  yet  thought  of  by  which  one  can  get 
quantitative  e\'idence  as  to  the  relative  importance  of  the  hereditary 
factor  in  the  etiology  of  tuberculosis.  We  may  direct  our  attention 
briefly  to  some  of  these  different  lines  of  evidence,  it  being  understood, 
of  course,  that  in  the  limitations  of  space  which  are  imposed  upon  this 
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paper,  it  will  be  impossible  to  deal  with  the  matter  in  more  than  the 
most  sketchy  fashion.  In  other  words,  what  we  shall  try  to  do  is  to 
present  something  about  the  kinds  of  evidence,  rather  than  the  amount 
of  each  kind  which  may  be  brought  to  bear  in  any  consideration  of  the 
problem. 

1.  Direct  evidence  as  to  the  inheritance  of  the  tuberculous  diathesis. 
Here  substantially  the  only  studies  up  to  the  present  time  which  are 
desCTN-ing  of  serious  scientific  consideration  are  those  made  in  Pearson's 
(4)  laboratory,  or  under  his  direction.  Pearson  has  attacked  the  prob- 
lem of  the  relative  influence  of  heredity  and  environment  in  the  etiology 
of  tuberculosis  from  a  number  of  different  angles.  In  this  section  we 
shall  consider  only  one,  namely,  that  side  of  his  work  in  which  he  at- 
tempts to  measure  directly  the  degree  of  inheritance  of  the  tuberculous 

TABLE  2 
Coefficients  of  correlation  between  parent^  and  offspring 


CHARACTER 

CORRELA- 
TION 

AUTHORITY 

DATA 

Stature 

O.Sl 
0.46 
0.42 
0.50 

0.54 
0.53 
0.47 
0.50 
0.50 

Pearson  and  Lee 
Pearson  and  Lee 
Pearson  and  Lee 
Pearson 

Schuster 

Heron 

Goring 

Pearson 

Goring 

Pearson's  F.  R. 

Pearson's  F.  R. 

Physical         < 

Pearson's  F.  R. 

Pathological 

Eye  color 

Deaf-mutism ..... 

Insanity 

Insanity 

Phthisis 

Phthisis 

Gallon's  F.  R. 

Dr.  Fay's 
Dr.  Urquhart's 
Convict  prisons 
Dr.  Rivers's 
Convict  prisons 

diathesis  from  parent  to  offspring.  This  is  done  by  the  method  of  cor- 
relation. The  coefScient  of  correlation  between  parent  and  offspring 
in  respect  of  presence  or  absence  of  pulmonary  tuberculosis  is  determined 
by  well-known  methods,  and  it  is  assumed  that  the  correlation  which  is 
found  is  due  to  inheritance.  Unfortunately,  the  series  dealt  with  were 
not  as  large  as  would  be  desirable  from  a  statistical  standpoint.  The 
general  results  attained  by  Pearson  for  the  correlation  between  parent 
and  offspring  in  respect  to  existence  of  pulmonary  tuberculosis  are  shown 
in  table  2. 

From  this  table  it  will  be  seen  that,  on  the  face  of  the  facts,  the  indi- 
cation is  that  the  tuberculous  diathesis  is  inherited  in  about  the  same 
degree  from  parent  to  offspring  as  such  physical  characters  as  stature, 
forearm  length,  eye-color,  etc.     The  contention  of  the  environmentalists 
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an<l  infcctionists,  however,  upon  the  appearance  of  these  results,  was  at 
once  that  such  correlations  might  well  arise  solely  Ijy  familial  infection, 
rather  than  true  inheritance. 

Pearson  has  attempted  in  a  number  of  ingenious  ways  to  meet  this 
point.  Whether  one  considers  that  he  has  successfully  done  so  or  not 
depends,  one  gathers  from  the  literature,  upon  the  nature  and  degree  of 
one's  prior  prejudices  in  the  matter.  It  will,  however,  pay  us  to  look 
at  a  few  of  the  facts  which  Pearson  has  brought  forth.  If  the  explana- 
tion of  the  observed  correlation  between  parent  and  offspring  in  respect 
of  tuberculosis  is  familial  infection  rather  than  similarity  of  biological 
constitution,  then  it  would  seem  obx-ious  that  the  correlation  between 
husband  and  wife  in  respect  of  tuberculosis  ought  to  be  of  something 
approaching  the  same  order  of  magnitude  as  that  shown  for  parent  and 
ofTspring.  If  the  reason  why  a  tuberculous  man's  children  have  tuber- 
culosis in  greater  proportion  than  the  disease  occurs  in  the  general 
population,  is  because  he  has  infected  them  as  a  result  of  close  familial 
contact,  by  the  same  token  his  wife  ought  to  be  tuberculous.  The  only 
quantitative  diflferencc.  which  might  possibly  be  expected,  would  be 
such  as  arose  from  the  fact  that  when  a  consort  came  in  contact  with  the 
familial  tuberculous  infection,  he  or  she  would  be  at  a  more  advanced  age. 
It  might  be  contended  that  at  such  age  the  indi\-idual  would  perhaps 
be  better  able  to  resist  such  infection  than  the  children  born  in  the 
family  and  subjected  to  this  immediate  and  massive  source  of  infection 
from  the  earliest  ages.  Leaving  aside  any  attempt  at  explanation,  the 
fact  is  that  the  resemblance  between  husband  and  wife  in  respect  of 
tuberculosis  is  as  follows  (quoting  from  Pearson) : 

Coeficient 
of  correla- 
tion 

Husband  and  Wife All  poor —0.01 

Husband  and  Wife Prosperous  poor -|-0. 16 

Husband  and  \\ife  (Pearson) iliddle  classes +0.24 

Husband  and  Wife  (Dr.  Williams) .  Professional  classes +0.28 

It  would  thus  appear,  either  that  like  mates  with  like  more  commonly  in 
the  more  intellectual  classes,  or  that  infection  is  more  likely  to  occur  in  middle 
class  than  in  poor  households.  I  think  there  is  not  the  least  doubt  that  much 
of  the  relati\-ely  small  resemblance  of  husband  to  wife  in  the  matter  of  phthisis 
is  due  to  a  selective  inlluence  and  not  to  infection  at  all.  This  selection  b 
largely  an  intellectual  one  and  has  no  existence  among  the  very  poor. 

Pearson  went  on  to  show  from  his  family  records,  leaving  entirely  out 
of  account  the  husbands  and  wives  themselves,  and  determining  the 
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degree  of  assortative  mating  between  tuberculous  slocks,  that  the  correla- 
tion worked  out  to  0.30,  as  high  as  in  the  extreme  cases  of  mating  with 
regard  to  pulmonary  tuberculosis. 

Now  if  we  compare  the  correlation  coefficients  for  parent  and  offspring 
as  shown  in  table  2,  with  those  for  husband  and  wife  just  given,  it  would 
indicate  that  the  parent  is  twice  as  dangerous  to  the  offspring,  if  the 
source  of  the  resemblance  is  familial  infection,  as  the  husband  is  to  the 
wife.  This,  of  course,  common  sense  tells  us  is  a  highly  improbable 
result.  It  tends  to  indicate  that  neither  correlation  is  primarily  to  be 
explained  on  the  basis  of  infection,  but  that  the  one  is  due  to  inheritance 
of  the  diathesis,  and  the  other  to  assortative  mating  of  tuberculous 
stocks. 

The  whole  case,  however,  leaves  one  with  the  feeling  that  so  far  as  the 
direct  measurement  of  inheritance  is  concerned,  we  need  more  and  better 
evidence  than  that  which  has  been  furnished  by  Pearson.  We  need,  in 
the  iirst  place,  more  critically  accurate  original  data,  in  which  we  shall 
have  exact  and  direct  information,  in  so  far  as  it  is  possible  to  get  it, 
obtained  by  trained  field  workers  in  the  families,  regarding  such  points 
as  degree  and  duration  of  familial  contact  with  open  cases,  as  well  as  the 
more  usual  points  upon  which  data  are  taken.  At  the  same  time,  we 
need  equally  critical  data  from  nontuberculous  families  collected  in  the 
same  way  by  field  workers  in  the  families.  Again  it  is  not  entirely  clear 
from  a  methodological  viewpoint  that  the  correlation  method  is  a  sound 
one,  taken  by  itself  alone,  for  the  measurement  of  the  intensity  of  inher- 
itance. The  results  got  in  this  way  need  confirmation  by  some  inde- 
pendent method  of  analysis  before  they  can  be  unreservedly  accepted 
at  their  face  value.  Pearson's  was  pioneer  work,  and  it  unquestionably 
strongly  indicates  that  the  hereditary  factor  is  a  highly  important  one 
in  this  disease.  Only  the  reckless  environmental  fanatics  will  be  dis- 
posed to  neglect  it,  or  to  regard  it  as  wholly  worthless.  The  problem  to 
be  solved  is,  however,  one  of  such  vast  importance  to  the  human  race, 
that  before  any  sweeping  conclusions  are  drawn  on  which  administra- 
tive action  is  likely  to  be  based,  it  is  essential  that  much  further  investi- 
gation of  the  problem  be  made.  Furthennore,  any  statistical  or  family 
history  evidence  on  the  subject  should  be  checked  and  verified  by  direct 
experimental  evidence  in  the  laboratory,  obtained  from  breeding  opera- 
tions with  lower  animals,  as  to  the  inheritance  factor  in  the  etiology  of 
tuberculosis.  It  is  a  great  satisfaction  to  know  that  investigations  of 
this  kind  are  now  in  progress.  Their  results  will  be  eagerly  awaited 
by  all  students  of  the  problem. 
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In  order  to  illustrate  directly  some  of  the  diflkultics  which  inhere  in 
any  attrmpt  to  make  a  thorough  scientific  investigation  of  the  problem 
of  the  inheritance  of  the  ti'l)erciilous  tiialhesis  in  man,  I  should  like  to 
speak  briefly  about  some  of  Ihi'  work  going  on  in  my  own  laboratory. 
About  a  year  and  a  half  ago  plans  for  a  comprehensive  and  searching 
investigation  of  the  problem  of  the  etiolog>'  of  clinically  active  tubercu- 
losis were  embarked  upon.-  While  it  was  contemplated  that  the  prob- 
lem would  be  approached  from  many  angles,  and  this  is  in  fact  being 
done,  I  wish  to  speak  now  of  one  phase  of  the  work,  namely,  that  which 
has  to  do  with  the  obtaining  and  analyzing  of  data  directly  bearing  upon 
the  problem  of  inheritance  of  the  diathesis.  The  plan  of  the  work  was  to 
m.ake  a  thorough  study  of  the  family  histories  of  individuals  afflicted 
with  tuberculosis,  and  of  individuals  free  from  tuberculosis,  both  sets  of 
individuals  being  taken  from  the  same  economic  and  social  strata. 
"Family  history"  in  this  connection  is  used  in  the  broadest  possible 
sense  to  include  not  only  information  as  to  relatives  direct  and  collateral, 
but  also  as  many  pertinent  data  as  possible  about  the  individual  life 
histories  and  habits  of  these  individuals. 

The  work  is  in  far  too  early  a  stage  now  to  make  any  statement  of 
results  whatever,  nor  do  I  care  at  this  time  to  go  into  any  discussion  of 
the  details  about  either  the  comprehensiveness  or  the  thoroughness  of 
the  records  which  we  are  accumulating.  I  may  merely  say  in  passing 
that,  so  far  as  I  am  acquainted  with  the  facts,  I  know  of  no  data  for  the 
study  of  the  etiologj-  of  this  or  any  other  disease  which  begin  to  approach 
these  in  respect  of  either  comprehensiveness,  detail,  or  accuracy.  Our 
ideals  in  these  respects  are  set  very  high,  and  in  consequence  a  number  of 
years  must  still  elapse  before  a  sufficient  amount  of  material  can  have 
been  collected  for  the  kind  of  analysis  which  must  be  made.  Here  I 
wish  to  use  a  little  of  the  material,  only  for  the  purpose  of  illustrating  the 
difficulties  which  beset  research  upon  this  problem. 

If  heredity  is  a  factor  of  importance  in  the  etiologj'  of  clinically  active 
tuberculosis  it  would  be  reasonable  to  expect  that  a  tuberculous  individ- 
ual would  have  a  larger  proportion  of  his  or  her  blood  relatives,  both 
direct  and  collateral,  and  in  ascending  and  descending  generations  from 
the  individual,  than  would  a  person  who  w'as  not  tuberculous.  Or,  to 
put  the  matter  in  another  way,  suppose  we  stopped  the  first  man  or 
woman  we  chance  to  meet  on  the  street  and  ascertained  by  appropriate 

'  During  tlie  past  year  this  investigation  has  been  supported  by  a  grant  from  the  National 
Tuberculosis  .Association. 
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methods  whether  that  person  was  or  was  not  tuberculous,  and  at  the 
same  time  made  detailed  inquiries  as  to  his  or  her  blood  relatives. 
Should  we  be  justified  in  laying  a  wager,  if  the  individual  proves  to  be 
tuberculous,  that  a  larger  percentage  of  his  relatives  will  be  also  tuber- 
culous than  if  he  himself  were  nontuberculous,  and  what  if  any  odds 
could  we  give  in  such  a  wager?  In  table  3  I  have  collected  together  the 
data  on  this  point  from  57  family  histories  which  we  have  been  able  to 

TABLE.  3 

Shewing  the  frequency  of  occurrence  of  luberctilosis  among  the  Mood  relatives  of  (o)  tuberculous 

persons  and  (b)  nontuberculous  persons 
(Figures  based  upon  the  family  histories  of  38  tuberculous  and  19  nontuberculous  subjects) 


NDMBER  OF  BLOOD  RELATIVES  WHO  ARE 

PERCENT 

1.  Tubercu- 
lous 

2.  Nontu- 
berculous 

Total 

LOUS 

Same  generation 

a.  Tuberculous  subject 

96 

5 

42 
14 

7 
8 

3 

1 

43 
0 

191 

28 

876 
979 

430 
749 

236 
298 

30 
86 

972 
212 

2544 
2324 

972 
984 

472 
763 

243 
306 

87 

1015 
212 

2735 
2352 

9.9 

0.5 

Parental  generation 

a.  Tuberculous  subject 

8.9 

b.  Nontuberculous  subject 

1.8 

Grandparental  generation 

a.  Tuberculous  subject ...        

2.9 

b.  Nontuberculous  subject 

2.6 

Great  grandparental  generation 

a.  Tuberculous  subject 

9.1 

b.  Nontuberculous  subject 

1.1 

Child  generation 

a.  Tuberculous  subject 

4.2 

b.  Nontuberculous  subject 

0.0 

All  generations 

a.  Tuberculous  subject 

7.0 

b.  Nontuberculous  subject .          

1.2 

complete  to  date,  involving  something  over  5000  blood  relatives  of  the 
57  subjects  of  these  family  histories.  Of  these  subjects,  from  each  of 
which  a  detailed  history  starts,  38  are  tuberculous,  and  19  are  nontu- 
berculous. Each  group  may  be  regarded  as  a  random  sample  of  the 
working  class  population  of  Baltimore,  the  only  differential  factor  in 
the  selection  being  that  in  the  one  case  the  individual  with  whom  a 
history  started  was  tuberculous,  and  in  the  other  case  not. 
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Five  jjcncrations  are  included  in  the  taljle.  There  are:  First,  the  gen- 
eration to  which  the  subject  of  the  inquiry  himself  belongs:  this  is  the 
generation  in  which  his  blood  relations  are  brothers,  sisters,  or  cousins; 
second,  the  parental  generation,  that  is,  the  generation  to  which  the 
subject's  father  and  mother,  and  his  uncles  and  aunts  belong;  third,  the 
grandparental  generation;  and  fourth,  the  great  grandparental  genera- 
tion. The  "child  generation"  is  the  generation  to  which  the  subject's 
children,  and  his  nephews  and  nieces  belong.  Relatives  by  marriage 
solely,  of  course,  are  not  included.  t)nly  those  persons  are  included 
who  have  a  biological  or  "  blood"  kinship  to  the  subject  in  some  degree 
or  other.  But  all  degrees  of  kinship,  collateral  and  direct,  near  and 
remote,  are  included. 

The  net  result  is  striking.  Taking  all  the  generations  together  we 
see  that  in  these  statistics  a  tuberculous  person  has  7  per  cent  of  his  or 
her  blood  relatives  tuberculous,  whereas  a  nontuberculous  person,  chosen 
at  random,  has  only  1.2  per  cent  of  his  or  her  blood  relatives  tuberculous. 
the  absolute  numbers  involved  in  the  two  samples  being  appro.ximately 
the  same.  In  other  words,  in  so  far  as  this  material  may  be  regarded 
as  typical,  we  can  assert  that  a  tuberculous  person  chosen  at  random  from 
the  working  class  population  will  have  nearly  sLx  times  as  many  blood 
relatives  tuberculous  as  will  a  nontuberculous  person  taken  at  random 
from  the  same  population.  We  note  that  the  same  kind  of  difference 
appears  in  each  generation.  The  difference  is  insignilicantly  small  in 
amount  in  the  grandparental  generation.  This  must  be  attributed,  I 
think,  merely  to  random  sampling.  I  judge  that  with  larger  numbers, 
this  generation  would  pass  into  the  same  class  as  the  others. 

One  other  point  which  needs  explanation,  lest  an  erroneous  conclusion 
be  inadvertently  drawn  from  table  3.  appears  in  the  figures  for  the 
child  generation.  It  will  be  noticed  that  whereas  the  histories  of  the  38 
tuberculous  subjects  yield  1015  blood  relatives  in  the  child  generation 
(Fi  generation  in  current  genetic  usage)  the  19  histories  of  nontubercu- 
lous subjects  yield  but  212  individuals  in  the  same  generation.  This 
does  not  mean,  as  might  be  supposed,  a  reduced  fertility  in  the  nontu- 
berculous as  compared  with  the  tuberculous.  The  difference  arises 
merely  from  the  fact  that  the  method  of  selection  of  subjects  upon  which 
to  start  histories  is  such  as  to  give  a  considerably  lower  average  age  of 
subject  in  the  nontuberculous  group.  Naturally  they  would  have  fewer 
offspring  in  the  Fi  generation.  Briefly  the  method  of  getting  cases  is 
this:  Tuberculous  subjects  are  taken  at  random  from  the  Ust  of  active 
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cases  registered  in  the  Tuberculosis  Bureau  of  the  Baltimore  Health 
Department.  Nontuberculous  subjects  are  taken  at  random  from  cases 
which  have  passed  through  the  Juvenile  Court  of  Baltimore  at  one  time 
or  another.  The  individuals  are  naturally,  on  the  average,  younger  in 
the  latter  case  than  in  the  former. 

An  inexperienced  person,  not  aware  of  the  pitfalls  which  strew  the 
pathway  of  the  investigator  of  tuberculosis  might  think  that  table  3 
told  the  whole  story;  that  it  in  short  proved  the  case  for  the  inheritance 
of  the  disease.  But  it  will  pay  us  to  look  a  little  further  into  the  matter 
before  jumping  to  this  alluring  conclusion.  Amongst  other  data  which 
we  have  collected  in  this  work  we  have  included  elaborate  and  detailed 
information  wherever  possible  as  to  the  duration  and  extent  of  personal 
contact  of  individuals  in  the  family  history  with  persons  in  an  active 
"open"  tuberculous  condition,  whether  in  the  family  home  or  outside. 
Of  course  it  is  impossible  to  get  this  information  accurately  for  every 
individual  in  a  pedigree,  and  consequently  the  number  of  individuals 
appearing  in  the  following  tables  is  smaller  than  in  table  3.  Let  us  exam- 
ine the  data  obtained  from  such  inquiries.  The  material  is  exhibited  in 
tables  4  and  5.     In  this  table  the  headings  have  the  following  meanings: 

1.  Close  contact  means  that  the  enumerated  offspring,  whether  tuber- 
culous or  not,  were  known  to  have  been  in  close  and  frequent  contact 
with  an  active  case  or  cases  of  tuberculosis  in  their  relatives  or  elsewhere. 
In  case  of  the  tuberculous  offspring  this  contact  existed  for  some  time 
before  they,  the  offspring,  became  themselves  tuberculous. 

2.  No  close  contact  means  that  the  enumerated  offspring,  whether 
tuberculous  or  not,  were  known  not  to  have  been  in  close  and  frequent 
contact  with  an  active  case  of  tuberculosis  among  their  relatives,  and 
there  is  no  evidence  that  they  were  in  such  contact  with  active  cases 
among  other  persons. 

Table  4  gives  the  raw  material  so  far  available. 

The  data  of  table  4  are  summarized  in  percentage  form  in  table  5. 
Inasmuch  as  the  number  of  cases  for  some  of  the  ancestral  combinations 
is  small,  we  have  ventured  to  combine  certain  of  the  rubrics  of  table  4. 
It  will  be  noted  that  even  in  this  small  beginning  of  the  contemplated 
investigation  we  have  included  in  table  4,  690  individuals  for  whom  we 
know  the  contact  relations  and  the  tuberculous  history  of  the  ancestry 
for  two  generations  back. 

These  results  are  a  striking  illustration  of  the  caution  which  must  be 
exercised  in  drawing  conclusions  about  the  inheritance  factor  in  the 
etiology  of  tuberculosis.    We  note: 
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1.  Wlure  there  is  no  immediate  tuberculous  ancestry  (parents  and 
grandparents  nontubcrculous)  7.4  per  cent  of  the  offspring  arc  actively 
tuberculous.  This  probably  represents  a  little  less  than  the  normal  inci- 
dence rale  of  the  disease  in  the  general  working  class  population  in  Bal- 
timore.    Of  this  7.4  per  cent,  however,  nearly  a  fourth  (exactly  22.2 

TABLE  4 
Contact  relations  of  individuals  in  f amity  histories 


OmpBINO 

ANCZSTSY 

N'onlubercu- 
lous 

Tut>crculoiu 

Suspect 

Total 

a 
li 

o 

3S 
16 
46 
43 
11 

2 

20 
6 

182 

11 
&" 

300 

65 

13 

19 

4 

0 

5 
3 

2 

11 
o 

5 

5 

15 

5 
2 

0 

13 

4 

o  c 
2 

u 

3 

li 

u 

o 

44 
23 
71 
48 
13 

2 
36 
10 

n 

o  o 

No  parent  or  grandparent  tuberculous. . . 
No  parent,  one  grandparent  tuberculous . 
One  parent,  no  grandparent  tuberculous . 
One  parent,  one  grandparent  tuberculous. 
One  parent,  two  grandparents  tuberculous 
One  parent,  three  grandparents  tubercu- 
lous         

21 
10 

1 
1 
0 

0 

1 

0 

1 

2 

10 

0 

0 

0 
3 
0 

0 
0 
0 
0 
0 

0 
0 
0 

321 

75 

14 

20 

4 

0 

Two  parents,  no  grandparent  tuberculous 
Two  parents,  one  grandparent  tuberculous 

6 
3 

Totals 

409 

49 

34 

16 

0 

247 

443 

TABLE  S 
Percentage  of  close  contact  in  different  ancestral  groups 


ANCESTRY 

PER  CENT  OP 

TOTAL  OPP- 

SPRl.XC  TUBER- 

CCLODS 

PER  CENT  OP 
TUBERClLOt^S 
OPFSPRIKC  IN 
CLOSE  CCS-TACI 

PER  CES-T  OP 
NOXn-BERCU- 
LOUS  OPPSPRINO 
in  CLOSE  CON- 
TACT 

No  parent  or  grandparent  tuberculous 

7.4 
17.3 

19.8 
38.2 

22.2 
41.2 

94.1 
95.2 

11.2 

No  parent,  one  or  more  grandparents  tuberculous 
One  parent,  and  no,  one  or  more  grandparents 
tuberculous        .                               

19.8 

73.9 

Two  parents,  and  no,  or  one  grandparent  tuber- 
culous  

76.5 

per  cent)  were  known  to  have  lived  for  some  time  before  developing  the 
disease  in  close  contact  with  an  active  case  or  cases  of  tuberculosis.  On 
the  other  hand,  of  the  92.6  per  cent  of  nontubcrculous  otTspring  of  non- 
tuberculous  ancestry  only  about  one-tenth  (exactly  11.2  per  cent)  had 
been  in  close  contact  wnth  an  active  case.  In  other  words,  twice  as 
many  of  the  tuberculous  offspring  of  nontubcrculous  ancestry  had  been 
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in  close  contact  with  active,  open  tuberculosis,  as  had  been  the  case  with 
the  nontuberculous  offspring  of  nontuberculous  ancestry. 

2.  As  we  pass  to  the  next  ancestral  rubric,  which  includes  cases  where 
neither  parent  was  tuberculous,  but  one  or  more  of  the  grandparents 
were,  it  is  seen  that  the  percentages  all  increase.  Seventeen  and  three- 
tenths  of  the  offspring  are  tuberculous,  but  nearly  one-half  of  these 
tuberculous  offspring  (exactly  41.2  per  cent)  were  for  some  time  before 
acquiring  the  disease  in  close  and  intimate  contact  with  an  active  open 
case  or  cases.  In  the  case  of  the  58.8  per  cent  of  nontuberculous  off- 
spring, having  the  same  type  of  ancestry  relative  to  tuberculosis,  only 
about  one-fifth  (actually,  19.18  per  cent)  had  been  in  such  close  contact 
with  active  open  cases.  Or  again  we  see,  just  as  in  the  nontuberculous 
ancestry  rubric,  that  relatively  about  twice  as  many  of  the  offspring  who 
developed  clinically  active  tuberculosis  had  been  in  close  contact  with 
other  tuberculous  cases  as  in  the  case  of  the  non-tuberculous  offspring 
of  the  same  type  of  ancestry. 

3.  The  next  line  of  the  table  includes  the  cases  of  still  more  pronounced 
tuberculous  ancestry.  Here  are  brought  together  all  of  the  offspring 
who  had  one  parent  tuberculous,  and  no,  one,  or  more  grandparents 
tuberculous.  In  this  case,  the  percentage  of  the  total  tuberculous  off- 
spring rises  only  a  little  above  that  in  the  preceding  rubric,  the  increase 
amounting  to  only  2.5  per  cent,  but  the  contact  rates  show  a  relatively 
enormous  difference.  Whereas,  about  one-tifth  of  the  offspring  of  this 
type  of  ancestry  themselves  show  active  tuberculosis,  nearly  all  of  the 
indi\'iduals  who  do  exhibit  the  disease  (exactly  94.1  per  cent)  are  known 
to  have  been  in  close  contact  with  one  or  more  clinically  active  cases  for 
some  time  before  they  broke  down  with  the  disease.  Of  course,  this 
enormous  increase  in  the  percentage  is  accounted  for,  to  a  large  degree, 
by  the  fact  that  one  parent  is  tuberculous,  and  the  children  have  lived 
with  this  parent  while  he  or  she  was  actively  tuberculous,  but  before 
they  (the  children)  acquired  the  disease.  But  whatever  the  explanation 
the  difficulty  in  interpreting  the  data  from  the  standpoint  of  pure  inher- 
itance is  obvious.  An  exactly  similar,  though  not  so  large,  increase  is 
found  when  we  examine  the  nontuberculous  offspring  of  this  same  type 
of  ancestry,  where  one  parent,  and  no,  one,  or  more  grandparents  are 
tuberculous.  Of  the  nontuberculous  offspring  of  such  ancestry  73.9  per 
cent  have  been  in  close  contact  for  some  time  with  active  open  cases  of 
tuberculosis. 
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4.  In  the  last  line  of  the  table  wc  have  the  cases  where  both  parents, 
and  no  or  one  grandparent  were  tuberculous.  Here  we  find  ,?8.2  per  cent 
of  the  olTspring  tuberculous.  Of  these  tuberculous  individuals,  95.2  per 
cent  were  known  to  have  been  for  some  time  in  close  contact  with  an 
active  open  case  or  cases  of  tuberculosis  before  they  exhibited  signs  of 
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Fic.  2.  Showing  the  Contact  Relations  of  Titberculous  and  Nontuberculous  Indi- 
viduals OF  Dlfferent  Grades  of  Tuberculous  Ancestry,  Prepared  frov 
Data  of  Tables  4  and  5 

the  disease.     Of  the  51.8  per  cent  non tuberculous  offspring  of  this  same 
ancestry,  about  three-fourths  (exactly  76.5  per  cent)  had  been  in  close 
contact  with  active  open  cases  to  just  as  great  a  degree  as  their  tubercu- 
lous brothers  and  sisters  without  themselves  developing  the  disease. 
The  results  of  table  5  are  shown  graphically  in  tigure  2. 
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These  tables,  4  and  5,  demonstrate  the  difficulty  of  interpretation  which 
inheres  in  statistics  regarding  the  inheritance  of  the  tuberculous  diathesis. 
As  the  amount  of  tuberculosis  in  the  direct  ancestry  increases,  the  amount 
of  tuberculosis  in  the  ofYspring  increases  also,  but  the  disturbing  fact  is 
that  the  rate  of  close  contact  with  open  active  cases  increases  enormously 
more  rapidly  than  does  the  rate  of  incidence.  In  short,  we  find  that 
where  one  or  both  parents  are  actively  tuberculous,  practically  all  the 
offspring  who  subsequently  develop  tuberculosis  have  been  in  close,  inti- 
mate contact  with  another  active  case,  usually,  of  course,  that  of  the 
parent  or  parents.  Instantly  those  who  oppose  the  view  that  constitu- 
tion plays  any  part  in  the  etiology  of  disease,  and  particularly  of  tuber- 
culosis, will  assert  that  this  explains  the  whole  matter — -that  if  the 
children  had  not  been  in  contact  with  the  open,  active  cases,  they  would 
not  have  broken  down  with  the  disease.  Just  possibly  they  may  be 
right.  The  case,  however,  is  not  simple.  Our  figures  equally  show  that 
where  one  or  both  of  the  parents  were  actively  tuberculous,  virtually 
three-fourths  of  the  nontttberculous  offspring  have  been  in  just  as  close  contact 
with  active  open  cases  as  their  brothers  and  sisters  who  unfortunately  developed 
the  disease.  And  it  must  not  be  supposed  that  this  high  contact  percent- 
age can  be  explained  by  asserting  that  the  nontuberculous  children  of 
tables  4  and  5  are  all  young  children  who  will  subsequently  all  develop 
the  disease.  This  is  not  true.  Their  average  age  is  significantly  the 
same  as  that  of  the  tuberculous  offspring. 

Since  the  material  is  here  used  for  purposes  of  illustration  only,  and 
since  the  numbers  involved  must  be  greatly  increased  before  a  final 
analysis  can  be  undertaken,  I  shall  make  no  attempt  here  to  go  into  any 
further  detailed  analysis  of  this  material  along  lines  which  obviously  sug- 
gest themselves.  The  disturbing  thing,  and  the  thing  which  demon- 
strates that  much  further  work  must  be  done  upon  the  problem,  is  that 
in  every  case  the  close  contact  rate  is  higher  (compare  the  second  with  the 
third  column  in  the  table)  for  the  tuberculous  offspring  than  it  is  for  the 
nontuberculous  offspring.  In  other  words,  these  figures  indicate  that 
familial  contact  with  active  open  cases  is  beyond  question  a  factor  in 
determining  the  incidence  rate  of  clinically  active  tuberculosis.  It 
appears  equally  obvious,  however,  that  it  certainly  does  not  account  for 
the  whole,  and  probably  accounts  only  for  a  small  part,  of  the  increase 
in  the  incidence  of  the  disease  which  we  find  to  occur  as  the  amount  of 
tuberculosis  in  the  immediate  direct  ancestry  increases. 
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As  T  have  repeatedly  stated,  these  figures  arc  to  be  regarded  as  only 
preliminary,  and  are  introduced  here  solely  for  illustration  of  dilTicullies 
of  method.  Ik-fore  we  shall  be  satisfied  to  draw  conclusions  from  them, 
or  to  pursue  them  to  their  ultimate  possibilities  in  the  way  of  mathemat- 
ical analysis,  we  shall  need  to  multiply  the  numbers  many-fold.  I  do 
think,  however,  that  the  material  here  presented  is  sulVicient  in  the  first 
place  to  justify  caution  against  accepting  unreservedly  any  supposed 
measurements  of  the  force  of  inheritance  in  determining  the  frequency 
of  breakdown  from  tuberculosis.  In  the  second  place,  I  think  the  figures 
are  useful  as  demonstrating  that  if  the  problem  is  ever  to  be  solved  we 
must  obtain  data  of  a  much  more  detailed  and  accurate  character  than 
any  of  those  which,  so  far  as  I  am  aware,  have  hitherto  been  used,  in 
attempting  to  measure  the  significance  of  the  inheritance  factor. 

Evidence  from  the  natural  history  of  the  disease.  We  may  now  pass 
from  a  consideration  of  the  direct  evidence  of  the  inheritance  of  the 
tuberculous  diathesis  to  certain  of  the  lines  of  indirect  evidence,  which 
are  not  less  important  in  reaching  a  just  conclusion  regarding  this  import- 
ant problem.  A  good  deal  of  important  indirect  evidence  may  be 
derived  from  kno\vn  facts  regarding  the  natural  history  of  the  disease. 
Let  us  tirst  in  this  connection  examine  what  is  kno\vn  about  the  history 
of  mortality  from  tuberculosis  in  old  civilizations  on  the  one  hand,  and 
newly  settled  countries  on  the  other  hand.  Pearson  was  the  first  to 
point  out  the  curious  fact  that  the  decline  in  the  rate  of  mortality  from 
tuberculosis,  which  in  old  and  long  settled  countries  had  been  going  on 
at  a  steady  rate  for  a  good  many  years,  ceased  to  proceed  at  the  same 
rate  almost  immediately  following  the  discovery  of  the  bacterial  causes 
of  the  disease.  WTiile  to  be  sure  the  mortality  rate  continued  to  decline, 
this  decline  has  proceeded  at  a  much  slower  pace  since  the  time  of  Koch's 
discovery  of  the  bacillus,  and  the  consequent  inauguration  of  the  active 
"fight  against  tuberculosis."  Pearson  first  dealt  in  detail  with  the 
corrected  mortality  rates  for  England,  and  compared  the  phthisis  death 
rate  with  the  general  death  rate  from  all  causes.  He  found  during  the 
period  from  1847  to  1866,  which  was  characterized  in  the  case  of  the 
general  death  rate  from  all  causes  by  a  stability  of  course,  that  the  death 
rate  from  phtliisis  fell  long  before  the  general  death  rate,  and  before 
what  may  be  termed  the  period  of  sanitation.  He  points  out  that  "this 
in  itself  indicates  a  natural  rather  than  an  artificial  decay  of  phthisis." 
He  further  showed  that  during  what  he  terms  the  "period  of  sanitation" 
(1866-1891)  the  fall  in  the  phtliisis  death  rate  was  more  marked  than  in 
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the  general  death  rate.  During  his  third  or  last  period  (1891-1910), 
during  which  time  three  things  happened,  namely,  the  discovery  of  the 
tubercle  bacillus,  the  introduction  of  sanatoria  for  the  treatment  of 
tuberculosis,  and  the  inauguration  of  the  "fight  against  tuberculosis,"  the 
rate  of  fall  in  the  death  rate  of  phthisis  instead  of  being  accelerated  was 
actually  retarded. 

Examination  of  the  sam.e  sort  of  data  from  other  countries  in  Europe, 
and  from  the  part  of  the  United  States  adjacent  to  the  Atlantic  seaboard, 
where  the  records  run  back  for  a  considerable  period  of  years,  indicates 
that  these  phenomena  which  Pearson  first  pointed  out  for  the  tuberculo- 
sis death  rate  of  England  are  apparently  general  and  world-wide  phe- 
nomena, for  all  biologically  similar  kinds  of  population.  Owing  to  lack 
of  space  it  is  impossible  to  present  this  material  here. 

Recently  Pearson  (5)  has  brought  his  discussion  of  the  tuberculosis 
death  rate  of  England  up  to  date.  In  1911  he  pointed  out  that  the  curves 
then  available  seemed  to  indicate  that  an  actual  rise  in  the  phthisis  death 
rate  might  in  the  near  future  be  reasonably  expected.  The  indications 
that  this  \'iew  was  correct  were  still  stronger  when  the  returns  for  1910 
and  1914  were  plotted.  In  the  most  recent  paper  he  has  plotted  the 
figures  to  and  including  1918.  Owing  to  the  difficulty  in  interpreting 
any  vital  statistics  in  a  country  like  England  during  the  war  period  it  is 
not  entirely  clear  whether  the  actually  observed  rise  in  the  rate  of  tuber- 
culosis mortality  which  the  curves  show  is  to  be  regarded  as  a  real  phe- 
nomenon. Pearson's  very  conservative  conclusion  in  the  matter  is  as 
follows : 

On  the  whole  it  is  risky  to  form  a  very  definite  judgment,  but,  having  regard 
to  the  female  phthisis  death-rate  and  to  the  percentage  of  the  phthisis  death- 
rate  on  the  general  death-rate,  war  difficulties  do  not  seem  to  me  sufficient 
to  obscure  the  general  trend  of  our  graphs  (as  indicated  before  the  war), 
namely  that  somewhere  about  1915  the  fall  in  the  phthisis  rate  which  has  been 
less  rapid  since  1895  would  cease  altogether  and  probably  be  followed  by  a 
rise.  The  next  five  years  will  show  whether  this  be  true  or  not.  We  should 
expect  a  fall  in  the  phthisis  death-rate  immediately,  but  on  the  average  the 
value  will  remain  higher  than  that  of  1915. 

Strong  indirect  evidence  of  the  importance  of  the  constitutional  factor 
in  the  etiology  of  tuberculosis  is  afforded  by  the  course  of  the  tuberculosis 
death-rate  in  newly  settled  countries,  where  pioneering  stock  has  gone 
to  take  advantage  of  the  opportunities  of  an  unexploited  land.     The 
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course  of  events  in  all  such  countries  where  it  is  possible  to  get  figures 
seems  to  be  something  like  this.  In  spite  of  the  fact  that  the  early 
settlers  are  for  the  most  part  within  the  age  groups  where  the  incidence 
of  tuberculosis  is  normally  hea\iest,  nanioly,  from  say  twenty  to  forty- 
five  years,  the  tuberculosis  mortality  in  these  countries  is  at  the  outstart 
very  low  indeed,  and  rises,  at  a  more  or  less  rapid  rate  in  dilTercnt  coun- 
tries, the  longer  the  country  has  been  settled,  until  finally  it  reaches  what 
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Fig.  3.  Diagr.am  Showing  the  Course  op  the  Death-Rate  from  Tubercitlosis  in  the 
Pro\tnces  of  British  Columbia,  Saskatchewan,  amd  Ontario,  Canada 

may  be  regarded  as  a  normal  level  for  the  tuberculosis  death  rate,  ha\'ing 
regard  to  the  climatic  conditions  and  the  racial  stocks  involved,  whatever 
they  may  be.  As  an  indication  of  what  happens  in  such  cases  figure  3 
is  inserted,  which  gives  the  death  rate  from  tuberculosis  for  the  Prov- 
inces of  British  Columbia  and  of  Saskatchewan  in  the  Dominion  of 
Canada.  For  comparison  over  the  same  period  of  time  the  tuberculosis 
death  rate  of  the  Pro\-ince  of  Ontario  is  inserted.     Ontario  is.  of  course. 
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a  much  longer  settled  country  than  either  Saskatchewan  or  British 
Columbia.  Unfortunately,  the  number  of  years  available  for  either  of 
the  new  provinces  is  small,  but  the  curves  given  will  sufficiently  indicate 
th3  general  trend  of  affairs. 

This  diagram  shows  that  in  the  relatively  newly  settled  provinces  of 
British  Columbia  and  Saskatchewan  the  tuberculosis  death  rate  is  ris- 
ing.' In  British  Columbia,  which  has  been  settled  longer  (it  entered  the 
Canadian  Confederation  in  1871)  than  Saskatchewan  (which  became  a 
province  in  1905)  the  rate  has  reached  what  may  be  regarded  as  a  normal 
level  and  is  not  likely  to  increase  much  further.  On  the  other  hand  the 
rate  in  Saskatchewan  is  extremely  low  absolutely,  and  is  rising  rapidly. 
In  both  cases  the  contrast  with  Ontario,  which  is  inhabited  by  the  same 
sort  of  people  racially  as  the  other  two  provinces  mentioned,  is  very 
great.  The  Ontario  rate  is  slowly  falling,  the  normal  condition  in  an 
old.  long-settled  country. 

These  results  are  precisely  of  the  sort  which  would  be  expected  on 
biological  grounds.  Pioneering  stock — the  sort  of  people  who  adventure 
to  settle  new  countries — is  made  up  mainly  of  constitutionally  sound 
and  vigorous  people.  They  are  of  the  age  most  liable  to  tuberculosis, 
but  they  are  constitutionally  not  the  kind  of  persons  who  have  tubercu- 
losis. Consequently,  we  find  the  death  rate  from  tuberculosis  in  the  earlier 
years  of  such  settlement  of  new  country,  very  low.  But  it  steadily  rises. 
As  the  new  land  is  opened  up  by  the  pioneers  and  living  is  proved  by 
them  not  to  be  too  hazardous  a  business,  people  of  weaker  stocks  follow 
them  into  the  country.  The  death  rate  from  tuberculosis  in  consequence 
begins  to  rise  and  continues  steadily  to  do  so  till  a  stable  absolute  level 
is  reached  corresponding  to  the  normal  for  the  climatic  conditions  and 
racial  stocks  involved. 

The  phenomenon  which  is  here  illustrated  by  the  data  from  these  three 
Canadian  provinces  appears  to  be  general  for  new  countries  as  compared 
with  those  of  long  settlement. 

Evidence  from  differential  racial  incidence  in  the  same  environment. 
It  is  a  well  known  fact  that  different  races  and  peoples  exhibit  statis- 
tically widely  different  rates  of  mortality  from  tuberculosis.  I  do  not 
now  refer  to  any  comparison  of  uncivilized  races  initially  exposed  to 
the  tubercle  bacillus,  with  civilized  races  long  habituated  to  its  pres- 

'  In  order  to  show  more  clearly  the  trend  of  the  mortality,  straight  lines  have  been  fitted 
to  two  of  the  curves  in  fig.  3.  The  equation  to  the  British  Columbia  curve  is  y  =  45.9  -|- 
4.9j;,  where  y  denotes  death  rate  and  x  time.     The  Ontario  curve  is  y  =  110.4  —  2.1x. 
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ence.  It  is  well  known  that  the  ravages  of  this  disease,  as  well  as  many 
others,  are  terrific  among  people  meeting  it  for  the  first  time.  Such  facts 
have  little  if  any  e\ddential  bearing  upon  our  present  problem.  There 
is,  however,  another  set  of  facts  which  appears  to  be  of  considerable 
significance  in  indicating  that  genetic  constitution  plays  an  important 
part  in  the  etiology-  of  the  disease.  This  is  the  widely  different  rates  of 
fatal  breakdown  from  tuberculosis  among  different  racial  stocks  living 
in  the  same  general  environment.  The  most  recent  data  upon  the 
subject  are  furnished  by  Dublin  and  Baker  (6)  in  a  notable  piece  of  bio- 
statistical  research. 

Table  6  is  compiled  from  their  data. 

From  this  table  it  is  evident  that  different  racial  stocks,  li\ang  under 
the  same  climatic  conditions,  exhibit  wide  differences  in  their  mortality 
from  tuberculosis.  Contrast  the  Italian,  with  a  male  mortality  at  all 
ages  from  tuberculosis  of  81.5  per  100,000  in  Pennsylvania,  with  that  of 
Irish  males  in  the  same  state,  which  reaches  the  value  of  342.8  per 
100,000.  For  the  same  two  race  stocks  the  females  show  in  the  same  state 
mortality  rates  of  102.2  and  201.2  per  hundred  thousand  respectively. 
It  is  e\'ident  that  the  Irish  react  to  the  same  environjnent  in  a  totally 
dift'erent  way  than  do  the  Italians  in  respect  of  tuberculosis.  The  rela- 
tivelj'  great  racial  susceptibility  of  the  Irish  to  this  disease  is  well-known. 
It  appears  wherever  vital  statistics  are  recorded. 

There  are  many  interesting  points  of  detail  which  might  be  discussed 
in  connection  with  table  6,  but  space  is  lacking  here.  I  merely  insert 
the  table  as  a  standing  demonstration  of  the  broad  general  fact  that 
there  are  wide  differences  in  respect  of  mortality  from  tuberculosis  among 
dift'erent  race  stocks  living  in  the  same  general  en\-ironment.  These 
differences  are  larger  in  amount  than  can  reasonably  be  explained  by 
any  differences  which  may  be  supposed  to  exist,  or  do  in  fact  exist,  be- 
tween the  different  stocks  in  respect  of  habits  of  living,  social,  or  economic 
status,  or  other  env-ironmental  factors. 

CONCLUSION 

In  the  brief  space  of  an  address  it  is  wholly  impossible  to  marshal  more 
than  the  smallest  fraction  of  the  pertinent  evidence  which  bears  upon 
this  problem.  All  that  has  been  attempted  here,  and  if  that  has  been 
accomplished  I  am  satisfied,  is  to  demonstrate,  in  the  first  place,  that 
the  problem  of  the  causation  of  breakdown  with  clinically  active  tuber- 
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culosis,  is  a  ])ri)l)lcni  of  Irciiu'iulous  complexity  and  dilVicully.  towards 
the  solution  of  which  only  the  merest  beginning  has  been  made,  and  in 
the  second  place,  that  the  inherited  constitution  of  the  individual  is  a 
factor  in  the  jiroblem  of  a  great  deal  more  than  the  negligible  importance 
which  some  in  high  positions  would  accord  it.  I  realize  as  clearly  as  my 
critics,  potential  and  actual,  possibly  can  that  the  evidence  which  I 
have  presented  here,  as  well  as  practically  all  of  the  other  evidence  now 
existing  regarding  the  role  of  the  constitutional  factor  in  tuberculosis,  is 
capable  of  other  interpretation  than  the  one  here  suggested.  I  person- 
ally think  that  these  other  possible  interpretations  of  the  facts  I  have  set 
forth  arc  extremely  improbable,  and  that  the  one  I  have  suggested  is 
probably  the  correct  one.  I  cannot  as  yet,  however,  prove  the  absolute 
correctness  of  my  faith.  But  I  also  perceive  with  equal  clearness  that 
the  en\'ironmentalists'  case,  the  infectionists'  case,  and  all  the  rest  are 
on  no  better  footing.  The  plain  fact  is  that  we  are  densely  ignorant  of 
the  relative  intluence  of  the  several  factors  which  may  be  concerned  in 
the  etiology  of  tuberculosis.  The  task  before  the  investigator  is  to  de- 
vise and  accomplish  a  real  measurement  of  the  relative  importance  of  the 
hereditary  and  environmental  factors  in  the  tuberculosis  problem. 

With  the  closing  remarks  of  Dr.  William  Bulloch,  in  the  discussion 
following  the  reading  of  the  notable  paper  by  himself  and  Dr.  Major 
Greenwood  before  the  Royal  Society  of  Medicine,  I  find  myself  in  com- 
plete agreement.  Doctor  Bulloch  said  that  the  object  in  presenting 
the  paper  was : 

to  enter  a  protest  against  the  wild  statements  now  being  made  in  the  lay  and 
medical  press,  that  the  whole  problem  of  phthisis  was  one  of  infection.  Medi- 
cal history  showed  that  in  tuberculosis,  as  also  in  the  case  of  other  diseases, 
the  most  extreme  views  were  taken,  not  by  those  who  had  contributed  the 
actual  advancement  in  knowledge,  but  by  those  whose  business  it  was  to 
apply  those  advancements  for  the  needs  of  the  public.  There  were  a  large 
number  of  well-ascertained  facts  which  were  not  entirely  explicable  on  the 
doctrine  that  disposition  was  not  an  important  factor  in  the  genesis  of  the 
disease,  and  that  before  rigorous  measures  were  applied  on  a  wide  scale  the 
actual  facts  should  be  ascertained.  He  did  not  agree  that  public  health 
authorities  must  always  "do  something."  This  "doing  something"  should  be 
put  a  stop  to  until  there  was  a  reasonable  supposition  that  it  was  going  to 
achieve  its  end.  He  did  not  wish  it  to  be  understood  that  the  tubercle  bacillus 
was  not  a  potent  factor.  What  he  did  refuse  to  believe  was  that  it  was  the 
only  factor.     He  considered  that  the  disposition,  the  power  of  the  individual 
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to  resist  the  aggressive  inroads  of  the  bacillus,  was  greater  than  many  people 
held  at  the  present  day. 

Finally,  I  wish  also  to  quote  the  closing  words  of  a  recent  notable 
paper  by  Dr.  S.  Lyle  Cummins  (7).  He  says:  "These  considerations 
indicate  that  exhaustive  research  is  still  necessary  in  order  that  efforts  at 
the  control  of  tuberculosis  may  be  directed  upon  effective  lines."  With 
this  opinion  I  most  heartily  agree. 
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From  the  Kenneth  Dous  Fund  for  the  Study  of  Tuberculosis,  of  the  Medicttl  Clinic  of  the  Johns 

Hopkins  Ilosjfilal  and  University 

The  topic  before  the  conference  to-night  is  phrased  as  a  query,  in  the 
manner  of  a  subject  to  be  debated.  It  is,  moreover,  put  in  such  a  way 
as  to  suggest  that  somewhere  in  the  shorter  or  longer  journey  which 
the  human  being  traverses  between  his  reception  of  the  tubercle  bacillus 
and  his  consciousness  of  the  latter's  effects,  there  enters  a  single  decisive 
factor  which  determines  the  release  of  all  those  baneful  effects  of  the 
germ  to  be  met  with  in  the  man  sick  with  tuberculosis. 

I  may  at  once  avow,  to  the  prejudice  of  any  argument  that  may  later 
be  necessary  to  support  my  views,  that  my  own  conception  of  tubercu- 
losis does  not  permit  so  restricted  an  understanding  of  its  clinical  eti- 
ology. Basic  causes  of  breakdowns  I  can  readily  comprehend :  the  basic 
cause,  not  at  all.  For,  to  imagine  the  actuality  of  the  basic  cause,  that 
is,  that  there  is  at  work  a  single  influence  which  leads  and  brings  tuber- 
culous infection  into  the  open,  would  make  it  necessary  for  me  to  scrap 
practically  every  bit  of  all  that  information  which  to  me  seems  best 
authenticated  and  most  easily  demonstrable  under  the  most  rigid  con- 
ditions of  observation  available  to  experimental  biologists  and  clinidans. 
Before  adapting  my  mind  to  accept  the  possibility  of  one  basic  cause 
I  should  be  obliged  to  give  up  every  fact,  as  I  see  it,  of  pathological  evo- 
lution, of  sj-mptomatology,  treatment  and  of  specific  immunity  in  tuber- 
culosis. The  clinical  etiology  of  the  infection  cannot  be  set  apart  from 
several  of  these  other  phases  and  data  from  all  cannot  but  contribute  to 
an  understanding  of  the  etiology.  A  thorough  analysis  of  these  inter- 
relations is  neither  possible  nor  in  place  here.  But  much  that  I  shall 
have  to  say  will  at  bottom  concern  etiology  viewed  as  an  inseparable 
part  of  what  is  a  compact  whole — from  infection  at  one  end  to  death  or 
healing  at  the  other. 

'  An  address  delivered  at  the  General  Meeting  of  the  North  Atlantic  Tuberculosis  Con- 
ference, Richmond,  \irginia,  October  7,  1920.  .\t  this  meeting  was  discussed  The  Basic 
Cause  of  Breakdown  with  Tuberculosis:  Is  it  Mabulrition,  by  Bailey  B.  Burritt,  New  York; 
Is  it  Heredity,  by  Raymond  Pearl,  Baltimore,  and  Is  it  Environment,  by  the  author. 
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You  will  understand,  therefore,  why  special  pleading  for  environ- 
ment as  the  basic  cause  of  breakdown  appears  to  me  to  be  futile  and 
unscientific.  And,  although  it  settles  nothing,  I  consider  it  much  more 
to  the  point  to  call  attention  to  various  factors  and  perhaps  determining 
conditions  which  must  always  be  thought  of — -at  least,  they  cannot  be 
neglected  or  dismissed  off  hand — -whenever  the  account  of  tuberculosis 
etiology  comes  to  be  cast  up.  These  factors,  as  it  happens,  may  for  the 
most  part  be  comprehended  in  what  we  call  en\aronment. 

But  first,  what  concept  shall  the  term  environment  convey?  Though, 
in  its  relation  to  tuberculosis  it  is  probable  that  environment  will  convey 
to  various  men  an  impression  of  larger  or  smaller  domains,  although 
its  scope  cannot  be  strictly  defined,  and  although  too  there  will  be  no 
universal  agreement  as  to  its  scope,  for  the  purpose  of  exposition  it  is 
very  necessary  to  make  clear  what  we  mean  by  environment. 

This  fact  was  very  strongly  borne  in  upon  me  several  weeks  ago  while 
discussing  tuberculosis  etiology  with  several  men  who  are  in  the  fore- 
front of  our  work.  After  a  good  hour's  interchange  of  ideas  it  was  plain 
that  each  of  us  had  his  own  idea  of  what  comprised  environment  and 
that  no  two  ideas  coincided  at  all  points.  I  was  then  told  what  was 
really  altogether  new  to  me.  This  was  that  to  a  large  number  of  our 
most  active  and  most  competent  antituberculosis  workers  environment 
from  beginning  to  end  was  nothing  more  than  those  physical  objects 
that  externall}^  encompass  human  beings — more  concretely,  the  cities, 
the  streets,  the  houses  and  backyards,  the  rooms  in  which  men  live 
and  move,  the  baths,  the  windows,  the  stoves,  the  furniture,  the  cloth- 
ing, the  space,  air  and  sunlight  which  people  may  or  may  not  have.  I 
was  told  that  there  was  a  certain  aggregate  amount  of  all  this  gear 
which  made  up  a  standard  of  what  is  called  good  hygiene  and  that  a 
falling  short  of  the  standard  meant  poor  hygiene.  I  learned  further 
that  not  a  few  public  health  workers  believed  that,  if  good  hygiene — 
as  I  have  outlined  it — were  brought  to  pass  and  were  kept  up,  tubercu- 
losis as  a  disease  would  be  checked.  And,  in  answer  to  my  direct  ques- 
tion as  to  who  believed  this,  one  or  two  eminent  names  were  cited. 

Now  everyone  would  admit  that  a  thorough  cleaning  up  of  our  physi- 
cal environment  would  in  time  bring  about  a  disappearance  of  tubercu- 
losis, simply  by  removing  all  chances  of  contact  with  tubercle  bacilli, 
even  though  no  other  influence  were  exerted  on  us.  But  the  very  way 
in  which  this  evening's  subject  is  put  indicates  that  light  is  desired, 
not  so  much  on  how  environment  may  estabUsh  or  do  away  with  oppor- 
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tuaitics  for  infection,  as  on  how  it  may  convert  a  well  yet  infected  man 
into  a  sick  one  or  promote  those  conditions  which  allcnv  infection  to 
run  an  uninterruptedly  progressive  course.  Our  task  is  to  discover 
whether  environment  is  in  any  way  responsible  for  the  circumstance 
that  many  tuberculous  persons  fall  ill  though  most  remain  in  health. 
And^  in  examining  environmental  factors  we  must  of  necessity  pay 
attention  to  such  purely  external  surroundings  as  we  have  just  named. 

Vet  surely,  for  our  present  purpose,  this  is  much  too  narrow  a  view 
to  take  of  environment.  There  may,  for  instance,  be  an  environment 
of  disease — of  measles,  of  septic  infections,  of  the  common  cold,  of  influ- 
enza, to  mention  only  a  few.  If  it  be  asked  whether  this  type  of  envir- 
onment is  not  necessarily  bound  up  with  that  of  conditions  of  living 
and  housing  we  would  answer  in  the  negative:  for  the  recent  pandemics 
of  influenza,  with  their  frightful  toll  throughout  the  world  and  among 
all  t>-pes  of  civilizations  and  societies  make  it  impossible  to  view  this 
particular  scourge  as  influenced  by  any  habits  and  modes  of  living  such 
as  we  are  familiar  %vith. 

Again,  altogether  apart  from  an  en\-ironment  which  is  to  be  compre- 
hended under  good  hygiene  there  is  an  environment  which  would  com- 
prise numberless  opportunities  for  physical  injury  to  the  person,  an 
emaronment  of  perfectly  accidental  happenings,  which  neither  foresight 
nor  law  nor  instruction  can  ever  wholly  do  away  with. 

There  is  besides  an  environment  of  occupation.  The  man  at  the 
desk  or  counter,  the  shoemaker,  the  tailor,  the  glassblower,  the  cab- 
driver,  the  farmer,  the  athlete,  the  puddler,  the  miner — all  have  the 
physical  marks  of  their  trade  upon  them.  The  life,  the  customs,  the 
habits,  the  demands  and  necessities  of  the  several  classes  of  society 
leave  their  traces  on  their  members  no  less.  If  we  compare  the  peasant 
girl  with  one  gently  bred  at  age  sLxteen,  we  not  uncommonly  find  no 
differences  in  health,  grace  and  beauty;  or,  if  there  be  a  difference  the 
comparison,  as  often  as  not,  favors  the  former.  Yet  how  often  have 
we  seen  two  or  three  decades  of  rough,  country  life  ever- vaunted  as  the 
road  to  health  and  contentment,  make  of  the  one  a  broken  woman  old 
before  her  time,  while  the  same  period  of  ease  and  urbane  life  bring  to 
full  flower  all  that  was  budding  in  the  maiden. 

\Mien,  sick  with  angina  pectoris  and  aware  of  the  influence  of  psychic 
disturbance  upon  his  physical  condition,  John  Hunter  said  that  his 
life  was  in  the  hands  of  any  rascal  in  London  who  chose  to  take  it,  he 
simply  indicated  the  possible  more  disastrous  effects  of  an  environment 
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about  which  our  books  on  general  medicine  are  strangely  silent  yet  which 
drives  thousands  of  us  mortals  to  our  practitioners.  This  is  the  en\-iron- 
ment  of  personal  association — ^of  antagonistic  personal  association,  in 
particular.  The  older  philosophers  and  brooders  over  the  well  being 
of  man  were  enormously  impressed  by  this  factor  in  human  nosology: 
dust  off  again  your  old  Burton  and  see  how  it  appeared  to  him.  Yet, 
for  a  considerable  period,  until  recently,  when  psychiatrists  again  brought 
this  t^-pe  of  en\-ironment  into  prominence  and  coined  a  new  nomen- 
clature to  speak  inteUigibily  to  one  another  of  '' conflicts"  and  the 
morbid  results  of  these,  formal  medical  instruction,  given  to  more 
mechanical  views  of  disease,  was  apparently  obHvious  to  its  existence 
and  influence 

It  should  hardly  be  necessary  to  point  out  the  enormous  amount  of 
functional  disturbances  which  the  jarring  reactions  of  personaKties 
bring  into  being:  nor  are  their  effects  on  already  established  organic 
deficiency  or  disability  any  less  marked.  Ever>'  physician  soon  becomes 
familiar  with  them  and  is  mindful  to  attempt  to  control  them  when  treat- 
ing his  patients.  There  is  a  social  and  a  familial  environment  of  amia- 
bility and  good-fellowship  and  contentment  and  happiness:  it  may  exist 
in  surroundings  which  physically  may  be  far  from  our  accepted  hygienic 
ideal:  and  its  effect  on  the  general  well  being  of  those  happily  situated 
in  it  is  all  good.  This  much  is,  I  think,  beyond  dispute.  But  there 
is  also  a  radically  different  en\-ironment:  one  of  incompatibility,  and 
oppression  and  brutality  and  even  bestiahty.  It  is  by  no  means 
the  heritage  or  appanage  of  the  hovel.  It  may  exist  where  air  and 
space  and  hght  and  food  leave  nothing  to  be  desired;  yet  even  here  it 
will  make  for  HI  health.  It  is  at  least  a  debatable  statement  that  the 
fullest  development  of  the  race  demands  those  conditions — that  social 
and  political  enviroimient — which  will  allow  the  greatest  freedom  and 
play  of  indi\aduaHty.  It  is  nevertheless  a  commonplace,  a  criticism 
in  fact,  that  the  great  weakness  in  all  ideal  commonwealths,  from 
Plato's  system  down  to  the  actual  feeble  workings  of  democracy  to-day, 
is  a  certain  insistence  that  all  men  conform  to  common  standards. 
Out  of  this  struggle  between  the  instinct  and  passion  for  self-expression 
on  the  one  hand  and  those  rules  of  conduct  which,  on  the  other,  society 
deems  necessary  for  its  own  fixity,  iimumerable  conflicts  arise.  The 
issue  of  these  may  be  acquiescence;  but  only  too  often  their  ultimate 
effects  are  what  we  call  misfits,  or  the  apathy  of  despair  or  even  occa- 
sionally self-destruction.     And  in  and  by  reason  of  all  this  welter  not  a 
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little  physical  ill  health  is  brought  about.  Concerning  still  another 
side  of  this  phase  of  environment — ^that  so  ardently  played  up  by  Freud 
and  liis  followers  I  think  that  little  need  he  said  here,  though  I  recog- 
nize much  of  the  validity  of  their  contentions. 

I  would  not  over-emphasize  the  part  played  in  disease  by  disturb- 
ances of  the  psyche.  I  wish  merely  to  point  out  that  it  is  a  very  real 
influence  arising  out  of  what  is  almost  man's  normal  environment 
whether  this  be  made  up  of  the  relationships  that  e.\ist  between  him 
and  his  kindred  or  those  between  him  and  more  casual  associates  or 
between  him  and  the  ideals  and  practices  of  society  at  large.  I  do  think 
that  to  deny  its  influence  on  health  is  to  disregard  the  most  obxaous 
phenomena  that  confront  us. 

A  more  detailed  recital  of  what  enters  into  my  own  comprehension  of 
environment  would  be  superfluous.  The  long  and  short  of  it  is  that 
environment  comprises  all  and  everything  that  enters  into  the  exper- 
ience of  a  human  being;  and  that,  as  regards  tuberculosis,  any  experience 
that  may  modify  in  any  way  the  origin  and  development  of  infection  is 
an  environmental  influence. 

Perhaps  this  view  is  too  all-inclusive.  It  would,  for  instance  make 
malnutrition  an  environmental  factor,  unless  in  any  particular  case 
malnutrition  were  the  result  of  congenital  tissue  or  organic  vice  and  not 
of  deprivation  or  improper  intake  or  ingestion.  Yet  under  the  latter 
circumstances,  malnutrition  is  assuredly  as  much  an  affair  of  environ- 
ment as  is  the  nature  of  the  house  one  lives  in. 

At  any  rate,  too  great  inclusiveness  ^vill  undoubtedly  lead  to  less  mis- 
understanding than  too  narrow  a  point  of  view.  As  I  see  it,  only  two 
really  fundamental  factors  can  possibly  have  an  influence  on  disease. 
These  are  inheritance  or  the  nature  and  activities,  whether  these  lie 
fallow  or  are  at  all  times  fully  expressed,  of  the  tissues  as  these  are  born 
into  the  world;  and  environment,  which  includes  everj'  mundane  exper- 
ience which,  directly  or  indirectly,  may  have  an  effect  on  the  consti- 
tution and  function  of  tissues. 

ft 

There  are  only  two  ways  in  which  clinical  tuberculosis  can  develop. 
These  are  through  the  advance  or  the  renewal  of  activity  of  foci  which 
have  existed,  perhaps  unknown  to  the  possessor,  for  variable  lengths  of 
time  (theoreticaUy,  the  period  may  be  almost  as  long  as  a  lifetime  itself) ; 
and  through  the  development  of  foci  uninterruptedly  from  the  time  of 
infection  to  the  exhibition  of  symptoms. 
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Cases  of  the  first  type  are  common  and  many  are  comparatively  easy 
of  demonstration.  We  meet  with  patients  whose  breakdown  is  of  the 
nature  of  a  clinical  relapse — the  third  or  fourth  relapse,  it  may  be,  who 
again  become  disabled  after  perhaps  years  of  health,  and  in  whom  exam- 
ination reveals  that  the  particular  breakdown  is  due  to  renewed  activity 
of  foci  which  were  known  to  exist  and  periodically  give  rise  to  symptoms 
before.  In  such  patients  we  are  never  in  any  doubt  as  to  the  general 
pathological  history;  we  are  convinced  that  they  harbor  chronic  tuber- 
culous lesions  which  have  undergone  periodic  scarring  and  extension  or 
softening. 

Or,  as  not  infrequently  happens,  patients,  presenting  themselves 
with  sjTnptoms  of  tuberculosis  for  the  first  time,  are  found  to  have 
lesions  which,  because  of  their  character  and  extent,  are  beyond  question 
the  culmination  of  years  of  infection.  Here  again  we  are  satisfied  that 
clinical  disease  is  the  result  of  infection  received  a  long  time  previously. 
GeneraUzed  mihary  tuberculosis  and  acute  tuberculous  pneumonia  in 
previously  healthy  adults  are  invariably  the  results  of  extension  of 
infection  from  preexisting  concealed  and  quiescent  foci:  as  are  osteo- 
arthritic,  orchitic,  renal,  pleural,  peritoneal  and  meningeal  tuberculosis, 
and  perhaps  lupus.  The  frequency  of  clinical  relapse  plus  the  frequency 
of  primary  symptoms  of  tuberculosis  of  the  lungs  with  old  and  com- 
paratively extensive  lesions  plus  the  frequency  of  primary  clinical 
tuberculosis  manifesting  itself  in  organs  that  are  not  in  direct  communi- 
cation with  portals  of  entry  is  sufficient  proof  that  very,  very  often 
clinical  breakdown  is  not  the  expression  of  recent  infection  from  without 
but  that  it  is  the  result  of  renewed  activity  or  extension  of  long  dormant 
lesion. 

Were  anyone  to  ask  why  these  cases  break  down  I  should  answer 
because  of  a  variety  of  immediate  contributory  causes  which  are  often 
determinable  and  to  which  I  shall  refer  in  a  moment.  But  over  and 
above  all  cases  in  which  the  sequence  of  events  is  plain,  prolonged  obser- 
vation of  patients  and  cadavers  will  bring  to  light  not  a  few  in  whom 
we  must  conclude  that  the  catastrophe  happened  because  of  purely 
accidental  and  fortuitous  circumstances.  The  term  accidental  may  be 
unscientific  yet  I  know  of  no  better  way  to  put  the  case,  which  is  this — 
that  as  regards  such  things  as  the  focalization  of  infections  and  the 
influence  which  extraneous  factors  may  exert  upon  them,  there  are 
accidental  factors  of  place  and  time  which  may  be,  which  indeed  I  have 
no  doubt  are,  decisive  in  molding  the  subsequent  turn  of  events — for 
better  or  for  worse  so  far  as  the  patient  is  concerned. 
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I  have  taken  up  this  factor  of  tuberculosis  pathology  and  its  results 
at  greater  length  in  another  address  (1),  and  have  no  desire  to  dilate 
upon  it  here.  Hut  I  may  be  permitted  to  rcjieat  that  altogether  apart 
from  other  factors  such  as  dosage  of  bacilli,  etc.,  the  mere  point  of  local- 
ization of  even  the  primary'  infection  may  be  of  great  moment:  a  focus 
in  immediate  proximity  to  a  large  vein  or  the  thoracic  duct  is,  everything 
else  beinj];  ec|ual,  certainly  to  be  regarded  as  pregnant  with  greater  evil 
than  one  at  the  very  lung  apex  or  in  a  mid-mesenteric  lymph  node.  We 
cannot  conceive  that  any  element  of  inheritance,  resistance,  virulence 
or  ordinary  environment  was  responsible  for  focalization  in  the  one  place 
rather  than  in  the  other.  There  were  of  course  some  environmental 
factors  of  tissue  relations  and  activities,  operating  immediately,  which 
did  determine  the  place  of  localization:  but  these  are  beyond  the  scope 
of  tliis  analysis  and  are  ordinarily  not  demonstrable.  We  say  that  in 
some  instances  the  place  of  focalization  was  accidental  and  let  it  go 
at  that. 

But  note  the  result.  The  focus  in  apposition  to  the  tlioracic  duct  may 
ulcerate,  spreading  generalized  miliar^'  tuberculosis  and  death.  The 
ulceration  of  a  similar  focus  in  a  submaxillar}'  node  would  eventuate  in 
a  comparatively  benign  condition. 

The  stories  told  daily  in  consultation  rooms  and  the  observations 
gleaned  at  the  bedside  proclaim  only  too  often  immediate  causes  of 
breakdown  from  tuberculosis  and  to  me  far  outweigh  any  e\ddence,  posi- 
tive or  negative,  gained  in  any  other  manner.  I  have  lately  read  sev- 
eral contributions  in  which  the  authors  report  that  they  have  examined 
the  histories  of  soldiers  who  developed  tuberculosis  while  in  the  army, 
have  cast  up  columns  of  figures  and  have  found  that  none  of  their 
tuberculous  soldiers  had  received  wounds  that  bore  any  relation  to  their 
tuberculosis.  They  therefore  conclude  that  trauma  does  not  bring  about 
clinical  tuberculosis. 

Now  it  might  have  been  perfectly  all  right  for  these  authors  to  tell 
us  that  none  of  their  cases  developed  tuberculosis  because  of  trauma; 
but  to  say  that  trauma  has  no  influence  on  tuberculosis  is  a  totally  differ- 
ent matter.  It  may  not  in  most  cases:  or  the  association  may  be  diffi- 
cult or  impossible  to  detect.  But  it  does  have  an  influence  in  some  cases : 
and  we  should  remember  that  when  it  comes  to  the  complete  affirmation 
or  negation  of  a  general  principle,  a  single  positive  phenomenon  or 
finding  will  completely  outweigh  all  negative  reports,  no  matter  how 
overwhelming  appears  the  numerical  evidence  against.     Remember  the 
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experience  of  Claude  Bernard  and  his  discovery  of  glycosuria  by  piqure 
of  the  fourth  ventricle.  It  would  probably  not  be  difficult  for  some  sur- 
geons of  large  experience  to  prove  numerically  from  their  own  records 
that  cancer  never  arises  from  gastric  ulcer:  in  hundreds  of  cases  of  the 
latter  they  had  never  encountered  cancer.  Yet  an  obscure  country 
physician  may  find  that  his  only  case  of  ulcer  of  the  stomach  was  devel- 
oping cancer.  I  have  heard  some  sweeping  generahzations  about  the 
nonoccurrence  of  pulmonary  tuberculosis  with  mitral  stenosis:  yet  I 
have  seen  a  case. 

Not  long  ago  I  saw  a  man  who,  after  a  sojourn  at  a  sanatorium,  re- 
turned, a  well-arrested  case,  to  follow  his  occupation  as  chauffeur.  He 
remained  well;  until,  one  day  while  bending  over  to  crank  his  auto- 
mobile, the  crank  flew  off  and  struck  him  a  violent  blow  on  the  left  side 
of  the  chest  where  his  active  tuberculosis  had  been  localized.  He  imme- 
diately developed  alarming  symptoms  of  illness  and  was  found  to  have 
sustained  a  pneumothorax. 

In  this  case  there  cannot  exist  the  sUghtest  doubt  as  to  the  influence 
of  trauma.  It  at  once  caused  a  rupture  of  an  already  diseased  pleura. 
I  have  observed  haemoptysis  to  follow  a  blow  and,  following  the  haemop- 
tysis, acute  pulmonary  tuberculosis  which  was  beyond  question  the  first 
breakdown  that  the  patient  had  ever  experienced.  And  this  patient 
at  first  examination  was  found  to  have  an  entire  lung  involved  with 
old  sclerotic  tuberculosis  and  a  cavity  at  the  apex.  It  is  not  to  the 
point  to  ask  why  she  did  not  break  down  before.  What  is  significant  is 
that  trauma  precipitated  her  clinical  tuberculosis.  In  a  phthisical 
bilUard  player  I  once  saw  the  most  remarkable  tuberculosa  verrucosa 
growing  between  the  thumb  and  index  finger  of  the  left  hand,  in  the 
crotch  where  the  man  was  accustomed  to  rest  and  move  his  cue. 

In  my  opinion  there  is  not  the  slightest  doubt  in  the  world  as  to  why 
tuberculosis  manifested  itself  in  the  manner,  both  as  regards  time  and 
place,  described  in  these  three  cases.  We  can  unhesitatingly  affirm 
that  had  trauma  not  been  appUed,  symptoms  would  not  have  occurred 
when  and  where  they  did.  They  are  all  striking  examples  of  environ- 
mental influences  on  tuberculosis.  Trauma  does  bring  tuberculosis  to 
light — so  much  is  certain:  as  to  what  proportion  of  breakdowns  are 
attributable  to  trauma  is  another  matter,  which  need  not  concern  us 
here. 

At  this  place  it  may  be  well  to  touch  for  a  moment  the  influence  of 
pregnancy,  labor  and  the  puerperium.     There  is  not  a  single  physician, 
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be  he  obstetrician,  phthisiologist  or  general  pracLiUoner,  who  would 
believe  for  an  instant  that  the  gra\'id  state  and  its  sequelae  have  no 
efTcct  on  tuberculosis.  By  far  the  greater  number  of  women  of  course 
go  through  this  experience  without  exhibiting  the  least  evidence  of 
clinical  tuberculosis.  But  we  do  not  draw  our  deductions  from  nega- 
tive data;  and  the  fact  remains  that  the  proportion  of  tuberculous 
patients  whose  breakdown  was  initiated  by  pregnancy  is  still  lament- 
ably high.  I  know  of  no  better  examples  of  the  direct  influence  of  what 
we  may  call  noninheritablc  factors  on  tuberculosis  than  pregnancy  will 
now  and  again  reveal.  Consider  the  following  case:  A  young  woman, 
gently  reared  and  always  vigorous  and  athletic,  bears  a  child  and  has 
a  protracted  convalescence  in  bed  with  pleurisy  with  elTusion,  which 
develops  very  soon  after  delivery.  She  recovers  completely  and  out- 
wardly remains  in  perfect  health  until  the  birth  of  a  second  child,  when 
she  breaks  down  with  acute  tuberculous  pneumonia. — Or  this  second 
case:  A  woman  perfectly  healthy,  becomes  pregnant,  bears  a  child  and 
is  then  confined  to  bed  for  an  unusually  long  period  because  of  indefinite 
symptoms  of  illness,  although  there  is  some  cough.  She  recovers  after 
a  while  and  two  years  later  has  a  second  child;  and,  this  time  during  the 
puerperium  she  again  has  cough  and  fever,  and  spits  blood.  Again  she 
recovers  and  several  years  later  bears  a  third  child,  a  short  time  after 
which  she  has  massive  haemorrhages  and  acute  pulmonar>'  tuberculosis. 

Every  physician  could  multiply  such  cases  at  will.  In  the  case  of 
many  of  them  there  can  be  no  question  about  what  caused  the  break- 
down. We  can  be  perfectly  certain  than  an  en\ironmental  factor, 
speaking  broadly,  turned  the  balance  against  a  continuance  of  quies- 
cence of  lesion.  We  are  no  less  sure  that  feeding  or  inherited  qualities 
or  other  factors  of  environment  such  as  unsuitable  housing,  etc.,  either 
had  nothing  to  do  with  the  event  or,  if  they  did,  they  played  completely 
subsidiary  parts.  The  one  outstanding  fact  is  that  the  patient  broke 
down  at  this  time  because  she  became  pregnant  and  bore  a  child  and 
that,  if  she  had  not  had  this  e.xperience,  there  is  not  the  slightest  reason 
to  believe  that  she  would  have  developed  clinical  tuberculosis  at  the 
time. 

Acute,  infectious  diseases,  particularly  those  which  may  cause  dis- 
turbance of  the  l\Tiiphatic  or  the  respiratory  system,  are  very  frequently 
determinants  of  the  outbreak  of  clinical  tuberculosis.  Measles,  the 
common  cold,  influenza,  septic  infections  (especially  of  the  throat), 
are  some  of  our  most  notorious  "  whippers-up "  of  tuberculosis.     We 
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are  familiar  with  the  deleterious  effect  which  a  cold  may  exercise  on 
a  patient  who  is  being  treated  for  tuberculosis  and  who,  before  being 
afiiicted  with  a  cold,  may  have  been  making  satisfactory  progress  toward 
arrest.  We  are  similarly  impressed  by  the  large  number  of  patients  who 
break  down  for  the  tirst  time  after  contracting  a  cold  or  an  acute  bron- 
chitis. In  both  instances  the  same  interplay  of  forces  is  undoubtedly 
at  work:  foci  which  had  attained  fairly  competent  investment  and  thereby 
relative  quiescence  participate  in  the  acute  congestion  brought  about  by 
the  inflammation  of  an  acute  infection  and  are  thus  stimulated  to  fresh 
acti\-ity.  Measles  may  bring  about  the  same  result,  especially  in  the  lungs 
and  Ijniiph  nodes;  and,  as  is  well  known,  may  in  addition  profoundly 
depress  the  allergy  of  the  body.     So  may  influenza. 

We  need  not  pay  detailed  attention  to  the  influence  of  physical  and 
mental  stress  or  excesses  of  all  kinds  in  promoting  tuberculosis.  Their 
action  is  well  understood  and  their  results  are  so  frequently  met  with  in 
patients  that  httle  room  is  left  to  question  their  part  either  as  contribu- 
tory or  decisive  en\ironmental  factors. 

Our  point  of  view  concerning  the  influence  of  crowded  and  unsanitary 
hN'ing  conditions  has  shifted  considerably  during  the  past  decade  or 
two.  When  it  was  believed  that  opportunity  for  infection  played  the 
decisive  role  in  tuberculosis  morbidity,  it  was  believed  that  relatively 
much  tuberculosis  developed  in  the  tenements  because  the  condensation 
of  population  and  its  consequent  evils  established  quantitatively  an 
unusual  degree  of  contact  with  the  germ.  But,  as  it  became  more  and 
more  apparent  that  many  adult  breakdowns  occurred  on  the  basis  of 
long-standing  infection,  newer  explanations  were  demanded. 

These  explanations  are  not  far  to  seek  and  are  in  general  much  more 
rational  and  nearer  the  truth  than  was  the  older  quantitative  infection 
idea.  The  e^^ls  that  accompany  substandard  living  arrangements — 
poverty  usually,  with  its  overcrowding,  filth,  darkness  and  deadness  of 
air — are  plain  and  need  but  sUght  elucidation.  People  who  live  in  an 
environment  of  this  kind,  with  few  of  the  comforts  and  more  refined 
interests  and  pleasures  of  hfe,  overburdened  only  too  often  with  chil- 
dren, are  exposed  to  all  the  stresses  and  deprivations  that  result  from 
this  mode  of  life — improper  or  insufficient  feeding  and  clothing,  irregu- 
larity of  menage,  overwork,  deprivation  of  the  recreative  enjoyments 
with  excess  of  those  that  are  dissipating  and  vicious,  unusual  oppor- 
tunities for  contact  with  many  acute  infections,  lack  of  proper  aftercare 
in  pregnancy  and  disease,  etc.     In  short,  such  an  environment  is  our 
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most  fertile  soil  for  the  development  of  conditions  which  go  far  toward 
undermining  and  breaking  general  health,  and  thus  lay  the  train  for  the 
lighting  up  of  quiescent  infection  and  liringing  it  to  the  field  of  clinical 
appreciation.  As  standards  of  li\ing  go  down,  ignorance,  squalor,  expo- 
sure to  cold  and  heat,  hunger,  lack-lustre  discouragement  and  indulgence 
of  bestial  appetite  increase  apace.  And  one  general  result  can  be  noth- 
ing else  than  a  deterioration  of  health. 

We  have  been  concerned  thus  far  with  marshaling  an  array  of  factors, 
all  of  which  are  to  be  looked  upon  as  environmental,  which  must  be  taken 
into  account  whenever  tuberculosis  breakdown  on  the  basis  of  prce.xist- 
ent  lesion  comes  into  question.  If  we  be  required  to  bring  forward 
direct  eNidence  that  environment  has  any  influence  on  tuberculosis  and 
further  asked  to  explain  the  modus  operandi  of  such  influence,  we  would, 
first  and  above  all,  go  to  therapy  to  demonstrate  our  thesis. 

Tliere  can  be  no  dispute  over  the  general  proposition  that  the  intelli- 
gent application  of  what  we  call  hygienic-dietetic  treatment  will  improve 
the  condition  of  most  tuberculous  patients.  The  more  intelligent  opin- 
ion also  recognizes  that  the  most  effective  element  of  this  regimen  is 
the  limitation  of  the  patient's  activities — a  relief  from  stress  which  is 
so  prescribed  as  to  meet  the  individual  patient's  needs  and  capacities. 
The  therapy  of  chronic  maladies  will  provide  few  more  striking  examples 
of  functional  betterment  than  that  brought  about  by  the  judicious  use 
of  rest  in  circumscribed  (nongeneralized)  tuberculosis.  Under  its  influ- 
ence the  consumptive,  to  whom,  while  active,  every  step  was  painful 
with  fatigue  and  ever)'  small  task  appeared  almost  insuperable  labor, 
finds  his  whole  outlook  changed.  Put  him  to  bed  or  fix  him  to  his  chair 
and  he  becomes  comfortable,  his  fever  and  tachycardia  tend  to  decline, 
distaste  for  food  abates  and  he  puts  on  weight — all  this,  very  often,  with 
astonishing  rapidity.  A  glance  through  sanatorium  reports  will  show 
that  this  is  the  inslilulional  history  of  fully  three-fourths  of  all  patients. 
And  there  can  be  few  men,  of  those  familiar  with  the  handling  of  the 
tuberculous  in  our  sanatoria,  who  have  not  often  thought  that  if  the 
average  time  of  discipline  could  be  lengthened  from  less  than  sLx  months, 
as  it  now  is,  to  say  three  years,  our  ultimate  arrest  and  mortality 
figures  would  be  completely  reversed. 

We  are  of  course  speaking  now  of  the  ordinar>'  patient — not  the 
phthisicus  in  extremis.  And,  in  this  connection,  close  observation  of  the 
physical  powers  of  individual  patients  is  highly  significant. 
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While  at  complete  rest,  many  may  be  altogether  without  symptoms. 
They  may  even  be  able  to  indulge  in  some  activities — walking,  for 
instance — for  fifteen  minutes,  an  hour  or  two  hours  a  day,  without 
functional  disturbance.  Every  phthisio-therapeutist  comes  to  learn  the 
physical  limitations  of  his  patients:  and  he  finds  that  a  man  who,  at  a 
given  time,  may  be  able  to  do  fifteen  minutes'  exercise  will  suffer  if  he 
exceeds  this;  or  that  another  patient  who  may  go  through  a  whole  day 
of  Hght  work  comfortably  will  experience  a  return  of  symptoms  if  put 
at  heavier  tasks;  or  that  some  who  have  been  practically  well  for  months 
can  be  "broken,"  as  it  were,  if  made  to  do  unusual  labor. 

This  simple  and  common  cUnical  experience,  available  to  all  who  wish 
to  make  the  experiment,  proves,  better  than  all  other  evidence,  that 
enviroimient  does  have  an  influence  on  tuberculosis — an  influence  that 
is  ever  powerful  and  ever  active.  The  constitutional  sjinptoms  of  tuber- 
culosis are  brought  about  by  the  action  of  substances  that  are  absorbed 
from  foci  of  disease.  The  amount  and  rate  of  tliis  absorption  are  con- 
tingent upon  the  character  of  the  foci  on  the  one  hand  and  the  physi- 
ological actixities  of  the  tissues  enclosing  them  on  the  other.  The  char- 
acter of  foci  at  any  time  is  largely  the  net  result  of  antecedent  experiences 
on  the  part  of  its  possessor: — we  may,  for  instance,  alter  them  at  will 
by  certain  manoeuvres  with  animals  of  experiment.  The  physiological 
activities  of  circumtubercular  tissues  var}^,  Hke  those  of  any  other  tissues, 
with  the  experience  of  the  individual — the  experience,  which  is  of  course 
the  play  of  environment  upon  the  person.  Physiological  stresses  and 
disturbances  are  set  up  by  environmental  conditions  of  many  kinds, 
whether  these  be  physical  or  emotional  overstrain  or  disease  in  general, 
the  latter  of  which  is  undeniably  closely  related  to  occupation,  to  posi- 
tion in  hfe,  to  personal  association,  to  living  conditions,  and  what  not, 
and  which  produces  many  physiological  effects — changes  of  respiration, 
circulation,  digestion,  metabolism,  etc. — which  are  not  to  be  distin- 
guished elementally  from  those  due  to  abnormal  physical  and  psychic 
acti\ity. 

j^  At  any  rate,  if  en\ironment  has  no  effect  in  treatment,  we  may  just 
as  well  discontinue  our  present  methods  and  turn  our  patients  loose  to 
follow  their  own  inclinations  and  to  take  their  chances  with  the  tissue 
stock  that  was  born  in  them.  Yet,  even  then,  some  would  adjust  their 
acti\'ities  so  as  to  create  for  themselves  an  environment  such  as  we 
prescribe.  For  men  suffer  when  they  have  tuberculosis.  To  many 
such,  activity  becomes  painful — painful  to  the  point  of  impossibihty  to 
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indulge  in  it.  And  thus  slowed  up,  tliey  would  seek  rest,  when  not  a 
few  would  i)ull  tlirou^^li  or  experience  periods  of  relief — those  periods 
which  so  nornudly  punctuate  the  natural  history  of  tuberculosis  and 
which  quacks  have  learnecl  to  exploit  so  well. 

If,  however,  environment  does  influence  tuberculosis  as  we  encounter 
the  latter  in  treatment,  then  it  must  also  have  its  effect  in  contributing 
to  breakdown.  Any  other  view  is  irrational.  If  the  influence  of  environ- 
ment is  so  ilolicate  that  a  few  minutes'  more  or  less  walking  means 
much  to  tlie  focus  which  is,  as  it  were,  sensitively  balanced,  its  influence 
on  quiescent,  latent  or  concealed  foci  is  no  less  delicate.  True,  it  may 
not  be  so  eloquently  expressed,  if  the  environmental  force  remains 
quantitatively  small.  A  quiet  walk  of  a  half-hour  would  undoubtedly 
not  have  produced  the  least  visible  effect  in  the  young  athlete  I  knew, 
who  had  his  first  manifestation  of  tuberculosis — a  haemorrhage — immedi- 
ately after  finishing  a  half-mile  run  and  who  is  now  dead  after  a  pro- 
longed illness  with  tuberculosis.  But  relations  here  are  largely  those 
of  quantity.  The  mechanism  of  going  into  breakdown,  or  relapse,  or 
periodic  or  prolonged  increase  of  activity  is  fundamentally  not  very 
different.  The  sum  of  the  effects  of  environmental  forces  reaches  a 
totality  which  the  balance  between  foci  and  surrounding  tissues  can 
no  longer  withstand. 

There  remains  another  point  of  view  from  which  we  may  discuss  the 
influence  of  environment  on  tuberculosis  breakdown. 

It  will  be  admitted  that  the  presence  of  tubercle  bacilli  in  one's  sur- 
roundings is  a  very  real  environmental  factor.  It  will  also  be  agreed 
that  this  bacillary  environment  is  very  variable  in  quantity  and  char- 
acter of  bacilli  and  in  the  media  that  contain  and  transmit  bacilli.  If, 
therefore,  future  observation  and  investigation  should  disclose  that  the 
continued  or  repeated  attachment  of  these  germs  to  human  beings 
promotes  in  many  instances  the  outbreak  of  clinical  tuberculosis,  the 
nature  of  one's  environment  may  on  occasion  play  a  verj'  decisive  role 
in  determining  the  issue  of  infection. 

During  the  last  decade  we  have  become  perfectly  certain  that  an 
initial  tuberculous  infection  endows  an  animal  with  increased  resistance 
to  reinfection  from  witliout  (and,  as  a  matter  of  fact,  also  from  within). 
At  the  same  time  it  has  become  common  knowledge  that  the  post- 
puerile  ages  of  man  are  rather  thoroughly  tuberculized. 

Out  of  these  two  circumstances  has  evolved  the  opinion,  which  in 
some  quarters  has  hardened  almost  into  dogma,  that  reinfection  is  impos- 
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sible  if  a  person  has  once  been  infected  and  that  all  manifest  tubercu- 
losis after  childhood  develops  from  infection  suffered  by  the  time  ado- 
lescence is  established. 

Future  work  may  show  that  all  this  is  indubitably  true.  But  I  have 
never  been  able  to  convince  myself  that  the  evidence  at  hand  permits 
of  either  proposition  as  a  generahzation  of  fact. 

The  idea  of  the  impossibility  of  human  reinfection  has  been  based 
on  work  contributed  from  the  laboratory.  Yet  no  experimental  work 
that  I  am  familiar  with  has  made  as  sweeping  a  statement  as  that  an 
infected  animal  cannot  be  reinfected.  Indeed  the  facts  of  the  matter, 
the  all  important  details  of  controlled  experiment  on  animals,  point  all 
the  other  way. 

It  is  true  that  primary  infection  of  animals  confers  a  high  degree  of 
protection  against  reinfection.  But  at  no  time  is  this  ever  absolute: 
sufficiently  massive  doses  will  break  it  down.  We  also  find  that  even 
moderate  or  small  reinfections  are  always  met  by  the  animals  with  some 
kind  of  a  response.  Some  kind  of  tuberculosis  never  fails  to  result,  even 
though  this  be  modified.  It  is  not  the  progressive  tuberculosis  that 
results  from  the  same  dose  of  a  primary  infection,  to  be  sure;  but  it  is 
tuberculosis  none  the  less;  and  I  have  seen  it  persist  for  a  long  time. 

Cattle  immunisation  has  given  us  most  of  our  information  concerning 
human  immunity.  The  type  of  primary  infection  that  results  is  also  most 
comparable  to  what  presumably  occurs  in  man;  that  is,  in  cattle  it  is 
aimed  to  attain  a  self-Kmited,  well-controlled  infection,  such  as  usually 
takes  place  in  human  beings  under  natural  conditions. 

Yet  it  is  under  these  very  conditions,  that  is,  when  primary  lesions 
are  nonprogressive,  that  we  find  immimity  to  exogenous  infection  to  be 
less  high  and  less  permanent.  All  cattle  immunizers  have  found,  for 
instance,  that  even  after  a  \igorous  course  of  immunization,  satisfactory 
protection  to  %drulent  infection  cannot  be  maintained  for  much  longer 
than  two  years.  And  the  results  of  investigations  on  cattle  and  on  other 
animals  may  be  summarized  about  as  follows:  (1)  primary  infection 
confers  protection  against  reinfection;  (2)  the  protection  is  not  com- 
plete; (3)  as  the  primary  infection  tends  to  die  out,  as  it  will,  unless 
it  progresses,  the  protection  diminishes  or  disappears. 

Much  more  might  be  said  about  other  more  or  less  decisive  features  of 
immunity;  as,  for  instance,  about  periodic  anergy,  which  xmdoubtedly 
exercises  an  important  influence  on  the  issue  of  events,  yet  which  has 
never  been  studied  experimentally  in  connection  with  immunity  and 
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which  has  been  lost  sight  of  in  all  applications  of  allcrgo-immunology  to 
tuberculosis  in  human  beings.  But  I  think  I  have  said  enough  to  indi- 
cate that  thi'  proposition,  that  the  average  human  experience  is  a  single 
early  infection  with  tubercle  bacilli  is,  to  say  the  least,  highly  debatable. 

The  whole  matter  of  human  infection  must  be  subject  to  vastly  more 
complexities  than  many  have  assumed.  Manifold  opportunities  for  it 
exist:  this  much  is  certain.  Between  crude  sputum  and  milk  and  dust 
and  consumptives  and  the  articles  these  latter  handle,  that  person  must 
be  rare  who,  moving  in  ordinary  society,  does  not  come  in  contact  with 
tubercle  bacilli — not  once  or  occasionally,  but  frequently.  There  are, 
for  instance,  many  habitations  in  our  cities,  where  children,  conlined  in 
one  or  two  rooms  with  careless,  phthisical  parents,  must  for  months 
ingest  and  inhale  li\'ing  tubercle  bacilli  almost  continuously.  There 
must  be  others,  who  fed  with  tuberculous  milk,  ingest  enormous  numbers 
of  germs  throughout  a  long  period.  They  do  this  in  sickness  and  in 
health — when  allergy  is  high  and  when,  as  for  example  during  other 
acute  infections,  it  is  low  or  absent. 

There  must  also  be  many  whose  contact  with  tubercle  bacilli  is  quite 
transitorj';  not  a  few,  whose  initial  infection  is  extremely  slight.  I  can- 
not go  into  the  matter  of  the  complete  healing  of  tuberculous  lesions 
here,  other  than  to  say  that  they  do  disappear  entirely,  as  the  later  devel- 
opments of  tuberculous  peritonitis  have  frequently  disclosed,  and  as 
cattle  inoculations  have  shown.  And,  until  the  contrary  is  definitely 
proved,  we  must  assume — at  least,  we  cannot  deny — that  many  initial 
human  infections  which  are  comparatively  slight  are  transitory,  and 
that,  upon  their  complete  obliteration,  immunity  dies  out  or  is  so  slight 
that  the  possessors  are  as  open  to  reinfection  as  though  they  had  never 
before  come  in  contact  with  tubercle  bacilli. 

Earlier  in  this  address  I  tried  to  make  plain  that  breakdown  on  the 
basis  of  old  persisting  infection  comes  ver>-  frequently  into  the  practice 
of  every  physician.  But,  at  the  present  moment,  I  cannot  convince 
myself  that  this  t\pe  includes  all  cases  of  manifest  tuberculosis.  In 
view  of  the  immunological  details  which  I  have  just  mentioned  and  also 
because  of  the  varjing  opportunities  for  infection  that  exist  outside,  I 
cannot  help  believing  that  the  even,-day  life  of  man  provides  conditions 
that  make  for  a  not  inconsiderable  number  of  tuberculous  reinfections 
from  without,  when  the  time  and  quantity  of  reinfection  may  be  so 
ordered  that,  because  of  these,  breakdown  results.  I  do  believe,  there- 
fore, that,  in  this  respect  also,  enN-ironment  may  play  a  decisive  part 
in  the  development  of  disease. 
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But  environment  is  not  the  only  factor  that  hurries  a  man  into  tuber- 
culosis or  wards  it  off.  Inheritance  must  also  play  its  part.  The  little 
that  we  know  about  specific  immunity  indicates  that  at  some  future 
time  it  will  be  foimd  that  a  cmnulative  ancestral  experience  with  active 
tuberculosis  transmits  increased  resistance  to  the  progeny.  But,  how 
much  this  more  resistant  tissue  stock  may  be  balanced  by  environ- 
mental relations  such  as  greater  opportunities  for  infection  from  phthis- 
ical famihal  associates  and  the  poorer  economic  conditions  that  are  the 
results  of  consumption  in  a  family,  is  a  question  for  argument  and  inves- 
tigation. 

There  is  not  a  h'ttle  cUnical  cNddence  that  such  diseases  (to  mention 
only  a  few)  as  gout,  epilepsy,  migraine  and  cardio-renal-vascular  insuf- 
ficiency arise  on  an  inherited  background.  It  has  always  been  a  by- 
word that  longevity  is  inherited.  Nervous  irritability  certainly  is.  And 
who  knows  but  that  nervous  irritability,  which  at  bottom  must  regiilate 
cellular  activity  in  general,  will  not  ultimately  be  found  markedly  to 
influence  the  origin  and  development  of  infections?  I  am  not  here  to 
discuss  inheritance;  and  merely  throw  out  these  hints  as  matters  to  be 
thought  of,  and  to  emphasize  what  I  said  in  the  beginning — that  a 
narrow  v-iew  of  the  development  of  phthisis  is  unscientific  and  not 
justified  by  facts  or  probabilities. 


qv-c 
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At  its  last  meeting,  in  1920,  in  St.  Louis,  the  Association  honored 
itself  by  the  unanimous  election  of  General  Gorgas  to  the  Honorary 
Vice-Presidency.  The  General  belonged  to  us  officially,  as  a  director 
since  1917,  but  as  an  Honorary  Vice-President  he  was  ours  only  a  few 
months,  for  he  passed  away  from  his  earthly  labors  on  behalf  of  suffering 
mankind  on  July  4,  1920,  the  day  set  aside  to  commemorate  the  declara- 
tion of  our  political  independence.  Many  were  the  obituaries  which 
appeared  at  the  time  of  the  great  General's  death,  in  all  of  which  high 
tributes  were  paid  to  his  achievements.  One  of  the  most  touching  which 
it  was  the  author's  privilege  to  read  was  by  the  General's  successor, 
Merritt  W.  Ireland,  Surgeon  General  of  the  United  States  Army. 

William  Crawford  Gorgas,  the  son  of  General  Josiah  and  Amelia 
(Gayle)  Gorgas,  was  born  in  Mobile,  Alabama,  October  3,  1854.  Gen- 
eral Ireland  speaks  of  the  parents  and  their  son  William  in  the  following 
graceful  terms: 

General  Josiah  Gorgas  was  Chief  of  Ordnance  of  the  Confederate  Army 
during  the  Civil  War  and  later  president  of  the  University  of  the  South  at 
Sewanee,  Tenn.  His  mother  was  Amelia  Gayle,  a  famous  beauty,  daughter 
of  the  war  governor  of  Alabama.  In  lineage  and  personality,  the  late  Sur- 
geon General  was  a  typical  Southerner.  He  had  what  might  be  called  the 
Alabama  temperament,  a  pleasant,  suave,  affable  manner  and  an  attractive 
disposition,  which,  wherever  he  went,  made  him  many  friends. 

William  C.  Gorgas  received  his  preliminary'  and  classical  education 
at  the  University  of  the  South  from  which  he  graduated  in  1875.  He 
then  entered  Belle\Tae  HosfHtal  Medical  College,  recei\'ing  his  degree 
as  M.D.  in  1879,  and  subsequently  served  as  interne  there  for  two  years. 
He  entered  the  army  in  1880  and  received  a  commission  as  first  lieu- 
tenant.   As  his  first  post  he  was  sent  to  Fort  Brown,  Texas,  and  it  was 

'  Honorary  Vice-President  of  the  National  Tuberculosis  Association  in  1920. 
From  the  advance  sheets  of  the  History  of  the  National  Tuberculosis  Association,  by  S. 
Adolphus  ICnopf. 
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here  that  we  may  say  he  was  fortunate  enough  to  contract  the  yellow 
fever  which  rendered  him  immune  for  the  great  work  he  was  to  do  later 
on.  He  was  promoted  to  captain  in  1885,  and  served  during  the  Spanish 
American  War  as  Major  and  Brigadier  Surgeon  of  Volunteers.  On 
July  6,  1898,  he  received  his  commission  as  Major  in  the  regular  army. 
At  the  close  of  the  Spanish  American  War  Major  Gorgas  was  made  Chief 
Sanitary  officer  of  Havana,  in  which  capacity  he  served  from  1898  to 
1902. 

General  Gorgas's  achievements  in  the  combat  of  yellow  fever  in  Cuba 
and  in  the  Panama  Canal  Zone  are  so  well  known  and  have  been  referred 
to  so  often  in  the  obituaries  and  biographies  published  of  him  that  we 
may  content  ourselves  by  merely  quoting  here  the  following  impressive 
statements  from  General  Ireland's  tribute: 

When  de  Lessep  started  his  ill-fated  venture  at  canal  building  in  1880, 
the  French  occupants  found  the  Isthmus  a  death  trap  and  during  the  nine 
years  of  occupancy  they  lost  22,819  laborers  from  the  disease.  At  this  time 
Panama  was  called  "the  White  Man's  Grave."  When  the  United  States 
took  charge  of  the  Canal  in  1904,  the  death  rate  was  as  high  as  ever  and  a 
yellow  fever  epidemic  was  actually  going  on.  In  less  than  a  year's  time,  the 
disease  was  completely  wiped  out  and  there  was  not  a  single  case  since  May, 
1906. 

For  his  work  in  Cuba  Gorgas  was  made  a  Colonel  and  Assistant 
Surgeon  General  by  special  act  of  Congress  in  March,  1903.  In  1907 
he  was  made  a  member  of  the  Isthmus  Canal  Commission  and  as  such 
he  remained  in  charge  of  the  sanitation  of  the  Isthmus  until  the  winter 
of  1913. 

In  1913,  at  the  request  of  the  British  government,  Gorgas  went  to 
South  Africa  to  investigate  conditions  in  the  Rand  mines  where  the 
natives  were  dying  at  a  fearful  rate  from  pneumonia,  miners'  consump- 
tion, malarial  fever,  and  tuberculosis.  It  was  here  that  for  the  first 
time  the  General's  interest  was  centered  publicly  upon  tuberculosis, 
although  from  personal  conversations  it  is  known  to  the  author  that 
he  had  always  felt  a  profound  interest  in  the  combat  of  this  disease. 
He  had  been  a  member  of  our  Association  for  a  number  of  years.  Gen- 
eral Gorgas  had  indeed  a  deep  insight  into  the  primary  causes  of  tuber- 
culosis as  a  disease  of  the  masses,  such  as  bad  housing,  underfeeding, 
over- work,  etc.,  and  did  not  hesitate  to  state  publicly  that  our  present 
taxation  evils,  grants  and  immunities  represent  an  unjust  social  order 
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that  is  largely  responsible  for  insufficient  and  unsanitarj'  housing,  and 
poverty  and  want  in  general.  He  was  an  ardent  discii)le  of  Henry 
George  and  fimily  believed  in  the  single  tax  system. 

Gorgas  was  an  idealist,  but  an  intensely  practical  unc.  In  one  of 
his  most  remarkable  addresses  entitled  "Economic  Causes  of  Disease," 
delivered  in  Cincinnati,  September  29,  1914,  he  said: 

While  dwelling  upon  thoughts  such  as  these  (better  housing,  better  food, 
and  better  clothing  for  the  laborers  in  order  to  combat  disease)  I  came  across 
"  Progress  and  Poverty."  I  was  greatly  impressed  by  the  theory  and  was  soon 
convinced  that  the  single  tax  would  be  the  means  of  bringing  about  the  sanitary 
conditions  I  so  much  desired,  and  was  striving  for.  It  was  impressed  upon 
me  in  a  concrete  form  everywhere,  in  the  United  States,  in  the  tropics  and 
particularly  in  Panama,  the  great  benefit  that  some  such  scheme  of  taxation 
would  confer  upon  sanitation. 

The  entire  address,  which  to  the  men  engaged  in  the  combat  of  tuber- 
culosis has  a  deep  significance,  was  published  by  Dr.  Walter  Mendelson 
of  New  York  and  endorsed  by  many  of  our  leading  sanitarians,  medical 
teachers,  sociologists  and  economists  throughout  the  country. 

In  South  Africa,  where  General  Gorgas  had  complete  command  of 
the  situation,  he  at  once  inaugurated  a  campaign  for  the  combat  of 
pneumonia,  tuberculosis,  miners'  consumption,  etc..  based  on  the 
principles  of  rational  hygiene  and  general  human  welfare,  such  as  we 
apply  in  the  prevention  of  tuberculosis — more  air  space  for  sleeping 
and  living  quarters,  a  pure  water  supply,  a  sewer  system,  the  destruction 
of  flies  and  raosquitos,  and  a  better  food  supply. 

On  January  16,  1914,  Gorgas  was  appointed  Surgeon  General  of  the 
United  States  Army  with  the  rank  of  Brigadier  General  and  in  1915 
he  was  made  Major  General.  During  the  summer  and  fall  of  1916  he 
spent  several  months  in  South  America,  making  a  preliminary  survey 
for  the  Rockefeller  Foundation  of  localities  still  infested  with  yellow 
fever. 

With  the  entrance  of  the  United  States  into  the  World  War  in  1917, 
General  Gorgas  fulfilled  the  duties  of  his  high  office  in  a  remarkably 
efficient  way.  The  subject  of  tuberculosis  was  of  course  of  particular 
interest  because  so  much  work  had  to  be  done  in  order  to  safeguard  our 
troops  from  contracting  the  disease,  and  it  was  given  close  attention. 
General  Gorgas  selected  for  this  work  the  best  talent  among  the  military' 
and  civilian  population.     In  the  general  history-  of  our  association  and 
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in  Colonel  Bushnell's  biography  the  work  done  by  the  division  of 
tuberculosis  in  the  Surgeon  General's  Office  has  already  been  referred 
to  in  detail. 

General  Gorgas  showed  his  farsighted  interest  in  the  tuberculosis 
problem  of  the  army  by  appointing  Colonel  Bushnell  to  the  task  of 
looking  after  that  disease.  He  saw  that  the  Colonel  was  not  interfered 
with  by  other  officers  and  left  him  free  to  do  exactly  what  he  thought 
best,  so  that  the  responsibility  for  the  course  pursued  was  really  Colonel 
Bushnell's.  It  is  one  evidence  of  the  greatness  of  General  Gorgas  that 
ha\'ing  selected  the  men  whom  he  needed  he  left  them  alone,  in  the  con- 
fidence that  they  would  do  the  right  thing  and  without  the  wish  to  add 
to  his  own  renown  by  taking  to  himself  any  credit  that  might  be  acquired 
by  the  course  pursued. 

In  recognition  of  General  Gorgas's  service  to  medical  science  and 
to  humanity  at  large,  many  honors  were  conferred  upon  him.  He  was 
awarded  the  Distinguished  Service  Medal  of  the  United  States  and 
was  made  Commander  of  the  Legion  of  Honor  of  France.  He  was 
knighted  by  King  George  of  England  and  decorated  by  King  Albert 
of  Belgium,  as  well  as  by  rulers  of  other  foreign  countries.  Honorary 
degrees  were  conferred  on  him  by  the  University  of  Pennsylvania,  Uni- 
versity of  the  South,  Harvard,  Brown,  Alabama,  Tulane,  Johns  Hopkins, 
Oxford,  Lima,  and  other  universities.  His  alma  mater,  now  the  New 
York  University  and  Bellevue  Hospital  Medical  College,  conferred  on 
him  the  degree  of  LL.D.  in  June,  1918,  in  the  midst  of  the  great  war. 
A  brilliant  assembly  gathered  in  the  amphitheatre  of  the  college  to 
pay  homage  to  their  distinguished  fellow  alumnus.  It  was  largely 
composed  of  physicians  training  for  or  already  active  in  war  work. 
At  the  conclusion  of  the  ceremonies,  the  General  made  a  gracious 
address,  expressing  his  appreciation  of  the  willingness  of  the  Ameri- 
can medical  profession  to  do  its  duty  in  the  great  war.  He  con- 
gratulated those  present  on  having  the  great  privilege  to  serve  their 
country  in  an  hour  of  greatest  need,  bidding  them  an  affectionate  God- 
speed. He  concluded  by  saying  that  he  hoped  soon  to  see  them  all 
on  their  job.  Many  of  those  present  he  hoped  to  meet  in  France  for 
which  country  he  was  about  to  sail  with  the  Honorable  Newton  D. 
Baker,  the  Secretary  of  War.  Besides  the  honors  conferred  on  General 
Gorgas  which  have  just  been  mentioned,  he  was  awarded  the  Mary 
Kingsley  medal  from  the  Liverpool  School  of  Tropical  Medicine  (1907), 
a  gold  medal  of  the  American  Museum  of  Safety  (1914),  and  a  special 
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medal  from  the  American  Medical  Association  (1914).  Besides  being 
President  of  the  American  Medical  Association  in  1909  1910,  he  was  a 
member  of  the  American  Society  of  Tropical  Medit  ine,  American  Pul)lic 
Health  Association,  and  Association  of  Military  Surgeons;  Honorary 
Fellow  of  the  New  York  Academy  of  Medicine,  and  of  the  College  of 
Physicians  of  Philadelphia,  and  Associate  Member  of  the  Societc  de 
pathologic  cxotique  do  Paris. 

After  his  retirement  from  active  duty  in  the  Army,  during  the  year 
1919,  General  Gorgas  was  occupied  with  yellow  fever  investigations 
at  Guayaquil  and  other  South  American  foci,  and  in  1920  the  question 
of  exploring  the  African  foci  came  up.  General  (lOrgas  reached  London 
on  his  way  to  West  Africa  on  May  19,  apparently  in  the  best  of  health, 
and  after  a  short  period  of  travel  on  the  continent,  during  which  time 
he  was  decorated  by  King  Albert  of  Belgium,  he  returned  to  London 
on  May  29th.  On  the  following  day  he  had  a  stroke  of  apoplexy  from 
which  he  never  recovered.  The  funeral  ceremonies  in  London  and  in 
Washington  were  conducted  with  the  military  and  civil  honors  becoming 
his  rank  and  his  distinction. 

To  characterize  the  man  Gorgas,  we  may  be  permitted  to  quote  again 
from  General  Ireland's  tribute:  "Reticent  and  shy  in  public  address, 
kindly,  modest  and  unselfish  in  authority,  patient  and  openminded, 
General  Gorgas  stands  as  one  of  the  great  figures  in  the  application  of 
science  to  the  conquest  of  disease."  To  have  known  him  intimately 
was  indeed  a  privilege  and  his  kindly  face  will  never  be  forgotten  by 
those  who  served  with  him,  or  under  him,  or  came  into  personal  contact 
with  him  socially.  We  are  indebted  to  Mrs.  Gorgas  for  the  photograph 
of  the  General  which  she  considers  most  excellent  and  the  best  ever  taken 
of  him.     It  was  taken  just  before  his  retirement  from  the  Army. 

With  the  passing  away  of  General  Gorgas  the  world  has  lost  one  of 
the  greatest  medical  authorities  of  the  American  Amij-,  a  true  benefactor 
of  mankind,  an  ideal  soldier,  and  a  most  lovable  man.  His  achievements 
in  preventive  medicine  have  placed  his  name  among  the  great  immortals 
of  the  age. 

S.  Adolphlts  Knopf. 


STUDIES  ON  THE  RELATION  OF  MINERAL  DUSTS  TO 

TUBERCULOSIS 

I.  THE  RELATIVELY  EARLY  LESIONS  IN  EXPERIMENTAL  PNEUMO- 

KONIOSIS  PRODUCED  BY  GRANITE  INHALATION  AND  THEIR 

INFLUENCE  ON  PULMONARY  TUBERCULOSIS 

LEROY  U.   GARDNER' 

From  the  Saranac  Laboratory  for  the  Study  of  Tuberculosis,  Saranac  Lake,  New  York 

In  the  spring  of  1918,  an  experiment  was  started  to  demonstrate  the 
effect  of  the  inhalation  of  marble  dust  on  pulmonary  tuberculosis  in 
guinea  pigs.  This  work,  was  undertaken  in  an  attempt  to  ascertain 
whether  calcium,  introduced  in  large  quantities  into  the  lungs,  would 
influence  the  course  of  a  tuberculous  infection.  Later  the  work  was 
extended  to  include  comparative  studies  on  other  inorganic  dusts. 

The  present  communication  will  deal  with  certain  aspects  of  one  of 
the  latter  group.  As  will  be  seen  in  the  following  brief  review  of  the 
literature  it  is  quite  generally  believed  that  the  inhalation  of  siliceous 
dusts  in  various  industries  tends  to  increase  the  incidence  of  pulmonary 
tuberculosis  to  a  very  marked  degree.  In  a  recent  statistical  study 
among  the  granite  workers  in  Vermont,  Frederick  L.  Hoffman  has  stated 
that  during  the  ten  year  period  from  1906  to  1915  the  death  rate  from 
pulmonary  tuberculosis  was  143  per  100,000,  while  the  rate  for  the  whole 
state,  irrespective  of  occupation,  during  the  same  period  was  only  90.6 
per  100,000.  In  this  same  interval  the  death  rate  from  this  cause  in 
Barre  city,  the  centre  of  the  granite  industry,  was  233.2  per  100,000. 
These  and  other  statistical  data  have  been  compiled  from  a  study  of 
death  certificates.  Such  sources  of  information  are  notoriously  inac- 
curate. In  the  differentiation  between  advanced  pulmonary  tuberculosis 
with  fibrosis  and  the  lung  sclerosis  due  to  the  inhalation  of  dust  it  is 
often  necessary  to  resort  to  bacteriological  examination  and  to  the  use 
of  the  X-ray.  At  the  time  these  statistics  were  compiled  such  measures 
had  not  been  used  as  routine  procedures.  It  would  seem  best  therefore, 
to  refrain  from  accepting  these  statistics  at  their  face  value. 

'  Fellow  of  the  Trudeau  Foundation. 
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These  expcrinu-nts  have  been  undertaken  in  an  attempt  to  demon- 
strate experinuntally  whether  there  is  a  direct  relationship  between 
the  pneumokoniosis  induced  by  inhalation  of  granite  dust  and  pulmonary 
tuberculosis.  It  is  hoped  that  under  properly  controlled  experimental 
conditions  some  light  may  be  thrown  upon  the  subject. 

The  literature  presents  several  classic  studies  on  the  changes  produced 
in  the  lungs  by  the  inhalation  of  dust  of  various  kinds;  and  although  it 
has  been  generally  admitted  that  tuberculous  infection  occurs  often 
as  a  terminal  event,  the  interest  of  most  of  the  authors  has  been  centered 
on  the  pneumokoniosis  and  not  on  dust  as  an  etiological  factor  in  the 
production  of  pulmonary  tuberculosis.  From  the  point  of  view  of 
descriptive  and  experimental  pathology  three  reports  are  of  especial 
interest.  The  General  Report  of  the  Miners'  Phthisis  Prevention  Com- 
mittee of  Johannesburg,  South  Africa,  in  1915.  gives  a  thoroughly 
scientific  discussion  of  the  human  pathology-  both  in  pure  pneumokoniosis 
and  in  those  cases  where  tuberculous  complication  is  superimposed. 
Subsequent  papers  by  Watkins-Pitchford  (27),  a  member  of  this  com- 
mittee, throw  much  light  on  the  mechanism  of  the  development  of  the 
lesions.  A  report  to  the  Secretary  of  State  for  the  Home  Department 
on  the  health  of  Cornish  miners  by  J.  S.  Haldane  (8)  and  others  has 
given  rise  to  much  valuable  experimental  work  in  England,  and  Collis's 
(4)  scholarly  review  of  industrial  pncumokonioses  in  the  Milroy  Lecture 
of  1915  contains  much  valuable  data.  In  addition,  much  information 
on  the  general  subject  of  lesions  produced  in  the  lung  by  the  inhalation 
of  various  kinds  of  dust  has  been  afforded  by  the  studies  of  Arnold  (1), 
Mavrogordato  (20),  Klotz  (12),  Haythorn  (10),  and  Cesa-Bianchi  (2). 

All  agree  that  siliceous  dusts  are  injurious  when  inhaled  over  a  con- 
siderable length  of  time.  As  to  what  the  actual  mechanism  of  this 
injury  may  be,  opinions  differ.  Watkins-Pitchford  (28)  (29),  and  most 
of  the  obser\-ers  preceeding  him,  attribute  the  injurious  quality  of  a 
given  dust  to  the  mechanical  irritation  produced  by  sharp  cutting 
particles.  This  irritant  reacts  upon  connective  tissue  ceils  with  resultant 
proliferation.    He  says : 

In  pneumokonioses,  the  lymphatic  channels  are  not  dilated,  for  their  obstruc- 
tion is  not  due  to  the  plugging  of  their  channels  by  foreign  bodies — the  chan- 
nels are  obliterated  by  the  hj-perplasia  and  induration  of  the  normally  loose 
and  delicate  tissues  through  which  they  pass.     This  perilymphatic  induration 
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is  a  local  process  due  to  the  irritation  of  the  connective  tissue  by  foreign 
particles  in  its  interstices;  having  once  formed  it  tends  to  obliterate  the  lymph 
channels,  and  thus  a  far  more  extensive  hyperplasia  due  to  lymphatic  obstruc- 
tion may  be  originated. 

Hay  thorn  (10)  describes  the  development  of  similar  perilymphatic 
connective  tissue  proliferation  in  lungs  long  exposed  to  coal  dust.  Krause 
(16)  would  explain  the  increased  susceptibility  to  tuberculous  infection 
of  a  lung  prcAdously  exposed  to  dust  on  an  anatomic  basis,  that  is,  as 
due  to  a  mechanical  blocking  of  the  lymphatics  which  provide  means  of 
exit  from  the  lungs.  Tubercle  bacilli  then  entering  such  a  lung  cannot 
be  eliminated  as  under  normal  conditions  and  they  remain  within  the 
tissue,  proliferate  and  produce  widespread  lesion. 

Haldane  (9)  believes  that  dusts  are  not  injurious  in  proportion  to  the 
amount  of  crystalline  silica  which  they  contain,  but  that  their  noxious 
properties  are  due  to  inherent  characteristics  which  cause  them  to  remain 
within  the  lung  for  long  periods.  Remaining  there,  they  stimulate  the 
proliferation  of  connective  tissue  which  restricts  function.  He  believes 
that  certain  dusts  possess  the  power  to  stimulate  the  phagocytes  "to 
wander  out  with  their  load  of  dust  particles."  All  dusts  are  phagocyted 
within  the  lungs  but  only  with  certain  kinds  of  dust  do  these  phagocytes 
remove  the  irritant.  This  peculiar  property  of  stimulation  of  the  migra- 
tion of  phagocytes  he  attributes  to  some  undefined  substance  absorbed 
by  the  dust  itself.    He  enquires : 

Why  is  coal  or  shale  dust  easily  removed  from  the  lungs,  but  not  siliceous 
dust,  and  why  is  pure  quartz  so  difficult  to  remove  whereas  the  larger  portion 
of  quartz  in  shale  is  removed  quite  easily?  If  the  danger  were  due  to  the 
mere  hardness  or  sharpness,  crystalline  dust,  even  when  mixed  with  other 
dust  might  be  expected  to  be  dangerous;  yet  quartz  in  shale  and  other  hard 
dust  are  actually  harmless  in  practice.  The  mechanical  composition  of  the 
stone  does  not  seem  to  matter  but  a  quaUty  in  the  dust  that  does  seem  to 
matter  is  its  power  of  absorbing  other  substances.  Particles  of  coal  dust  and 
other  insoluble  carbonaceous  matter  possess  this  power  to  a  high  degree 
.  .  .  .  but  crystalline  substances  like  quartz  seem  to  have  very  little 
absorptive  power.  The  particles  of  quartz  are  taken  up  by  the  dust  collect- 
ing cells  ....  if  enough  of  the  juicy  absorbent  particles  are  also 
present  they  will  stimulate  the  cells  sufficiently  and  consequently  the  whole 
dust  including  the  quartz  will  be  removed.  In  this  way  it  will  be  seen  how  a 
mixture  of  quartz  with  sihcates,  as  in  shale  and  the  dust  from  many  hard 
stones,  causes  no  injury. 
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Ccs:i-Hi;inchi  (2)  has  reported  some  rather  pertinent  experiments  which 
would  seem  to  establish  a  direct  relationship  between  pulmonary  tuber- 
culosis and  dust  exposure.  He  offers  no  explanation  of  the  mechanism 
by  which  the  process  occurs  but  simply  states  that  a  point  of  lessened 
resistance  to  tubercle  bacilli  results  in  iJie  lungs  after  exposure  to  dust 
of  any  kind.  He  has  demonstrated  to  his  own  satisfaction  that  if 
guinea  pigs  are  exposed  daily  for  eight  to  ten  weeks  to  inhalations  of 
dust,  siliceous  or  otherwise,  their  lungs  become  hypersuscefjlible  to 
subcutaneous  inoculation  of  tubercle  bacilli  of  low  virulence.  Undusted 
controls,  similarly  inoculated,  show  little  or  no  puknonary  involvement. 
Unfortunately  the  details  of  his  experiment  are  very  meager. 

In  summarizing  his  lecture  Collis  (4)  says: 

Silica  dust  then  possesses  certain  qualities  (1)  physical,  (a)  such  smallness 
as  permits  the  particles  to  be  carried  into  the  alveoli,  and  (b)  such  hardness 
and  angularity  as  suggest  that  the  particles  can  act  as  centres  of  irritation: 
and  (2)  chemical,  (a)  acidity,  which,  owing  to  the  presence  of  the  element 
silicon,  may  render  the  particles  capable  of  entering  into  and  modifying  the 
colloidal  structure  of  protoplasm,  and  (b)  smell,  possibly  due  to  a  vapor,  as 
yet  undetermined  when  silica  is  fractured.  Only  further  investigation  can 
determine  which  it  is  that  leads  the  pulmonary  connective  tissue  to  prolif- 
erate, and  whether  the  undoubted  predisposition  to  pulmonary  tuberculosis 
caused  by  inhaling  silica  dust  is  due  to  this  proliferation. 

From  this  superficial  review  of  the  more  prominent  opinions  on  the 
action  of  dusts  in  tissue  it  will  be  seen  that  further  experimentation, 
even  though  it  repeat  work  already  done,  is  well  justified.  Our  knowledge 
is  built  up  step  by  step  in  small  increments.  If  the  present  study  can 
add  one  new  observation,  the  apparent  repetition  of  some  of  the  older 
work  is  Justified. 

The  irritant.  Examination  of  the  granite  dust  received  from  Barre 
shows  a  fine  powder  generally  white  in  color  and  containing  relatively 
few  black  and  grey  glistening  particles.  When  the  dust  is  poured  from 
one  container  to  another  a  very  fine  cloud  arises  which  remains  suspended 
in  the  air  for  several  seconds.  This  cloud  is  quite  irritating  to  the  nasal 
and  pharjTigeal  mucous  membranes  and  often  produces  coughing  and 
sneezing  if  inhaled. 

WTien  examined  under  the  microscope  the  unscreened  dust  may  be 
roughly  divided  into  large  and  smaU  particles.     The  former  which  could 
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not  possibly  be  concerned  in  an  inhalation  experiment  show  an  average 
size  of  82  x  84m  (ocular  micrometer  measurement) .  The  smaller  particles 
average  4.3  x  6.3  ^  with  a  minimum  of  0.28  x  1.4  m,  by  actual  measure- 
ment. There  are  also  other  more  minute  particles  which  could  not 
be  measured  with  the  apparatus  at  hand.  In  shape  the  particles  may 
vary  greatly.  Some  are  flattened  polygonal  masses  with  sharply  cut 
edges  and  corners;  others  are  rod-shaped,  often  slightly  curved  with 
sharply  pointed  or  square-cut  ends.  There  are  also  clumps  of  brown 
amorphous  material  to  which  adhere  great  numbers  of  minute  glistening 
sharply  cut  dust  particles.  Frequent  vegetable  cells  and  fibres  are 
noted.  With  polarized  light  most  of  the  particles  are  doubly  refractile 
although  it  is  sometimes  difficult  to  demonstrate  this  phenomenon  in 
the  smallest  particles. 

Nelson  Dale  (3)  of  the  U.  S.  Geological  Survey  gives  the  chemical 
analysis  of  "dark  Barre  granite"  as  follows: 

SiOj  (silica) 69.89        NaOj  (soda) 4.73 

AI2O3  (alumina) IS  .08        KjO  (potash) 2 .29 

FeoOs  (iron  sesquioxide) 1 .04  HjO  at  110°  (water  combined)  .  .  .  0.31 

^FeO  (iron  oxide) 1 .46  HjO  ignition  (water  combined)  .  .  0.23 

MgO  (magnesia) 0 .  66        PjOs  (phosphorus  pentoxide) trace 

CaO(lime) 2.07 

In  attempting  to  demonstrate  experimentally  a  relationship  between 
pneumokoniosis  and  pulmonary  tuberculosis,  guinea  pigs  have  been 
exposed  to  a  given  concentration  of  dust  for  varying  lengths  of  time. 
They  have  been  infected  with  tubercle  bacilli  at  various  intervals  pre- 
ceding, during,  and  following  this  exposure.  Control  animals  have 
been  exposed  to  dust  alone  and  another  set  of  controls  to  tubercle 
bacilli  alone.  In  order  to  reduce  to  a  minimum  the  error  from  individual 
variation  a  large  series  of  animals  has  been  employed.  Careful  gross 
and  microscopic  studies  have  been  made  on  each. 
Ijjin  the  present  paper  it  is  attempted  to  show: 

fc^  1.  The  effect  on  the  development  of  pulmonary  tubercles  when  dust 
inhalation  is  started  at  the  time  of  infection. 

2.  The  effect  of  previously  established  pneumokoniosis  in  its  early 
stages  on  subsequent  infection  with  tubercle  bacilli. 

^  The  granite  cutters  complain  that  their  "trouble"  is  due  to  the  steel  chips  from  the 
chisels  and  state  that  if  a  magnet  be  drawn  through  the  dust  from  the  floors  a  large  amount 
of  steel  can  be  collected.  On  attempting  the  experiment,  some  small,  and  a  few  large  par- 
ticles were  found,  but  in  no  great  amount.  Microchemical  tests  on  the  lungs  of  animals 
inhaling  the  dust  have  failed  to  show  the  presence  of  any  iron. 
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Experiments  are  in  progress,  attempting  to  demonstrate: 

1.  Whether  pncumokoniosis  tends  to  favor  or  prevent  the  spread  of 
pulmonar)'  tuberculosis. 

2.  Whether  subsequent  exposure  to  dust  will  light  up  a  quiescent 
tuberculous  lesion. 

Moreover  a  careful  study  of  pncumokoniosis,  exclusive  of  infection, 
has  been  made  in  an  attempt  to  understand  the  mechanism  by  which 
dust  enters  the  lung,  its  distribution  and  ultimate  disposition,  and  the 
reaction  on  the  part  of  the  lung  to  this  irritant. 

TECHNlQtTE 

Dust  exposure.  After  repeated  attempts  extending  over  nearly  a  year  the 
present  device  (fig.  1)  has  been  adopted  as  offering  a  satisfactory  means  of 
delivering  a  fairly  constant  volume  of  dust  of  sufficient  concentration  to  a 
large  number  of  animals  at  one  time.  The  dusting  machine  consists  of  a 
box  6x3x2  feet.  The  front  is  a  removable  glass  window  and  the  sides  are 
hinged  doors  which  facilitate  cleaning  and  removal  of  the  animals.  In  the  inte- 
rior are  two  racks,  one  on  either  side  of  the  machine,  measuring  6  x  2  x  1  feet, 
and  each  holding  sbc  pans  (12  x  24  inches)  placed  one  above  the  other,  with  a 
vertical  space  of  4  inches  between  each  pan.  The  racks  are  covered  by  heavy 
wire  netting.  Each  pan  will  accommodate  three  or  four  guinea  pigs  without 
overcrowding.  Between  the  two  racks  is  an  air  space  1  foot  wide,  2  feet 
deep  and  6  feet  high.  At  the  bottom  of  this  central  space  is  a  dusting  barrel 
arranged  like  a  churn  with  the  top  removed.  A  water  motor  causes  a  paddle 
in  the  barrel  to  revolve  and  agitate  the  dust  which  rises  to  the  top  of  the  box 
in  a  moderately  hea\y  cloud.  The  barrel  needs  filling  only  once  a  day  as  a 
large  amount  of  the  dust  falls  back  into  it  to  be  used  over  and  over  again. 
The  possible  objection  that  those  guinea  pigs  on  the  upper  pans  may  receive 
less  dust  than  those  on  the  lower  ones  is  met  by  daily  reversing  the  position 
of  the  animals.     Such  a  machine  accommodates  fifty  animals. 

It  has  not  yet  been  possible  to  measure  the  concentration  of  the  dust  with 
the  devices  employed  in  industrial  investigations  but  it  is  hoped  that  in  the 
near  future  this  may  be  done. 

Guinea  pigs  have  been  employed  in  this  research,  owing  to  their  relatively 
low  cost  and  to  the  readiness  with  which  they  lend  themselves  to  tuberculosis 
e.xperimentation.  They  are  not  ideal  animals  for  dust  observations  in  that, 
being  rodents,  they  are  normally  exposed  to  dust  of  various  kinds.  E.^peri- 
ence,  however,  enables  the  observer  to  differentiate  the  granite  dustfrom  other 
accidental  varieties. 

After  feeding  in  the  morning  the  animals  are  placed  in  the  machine  and 
exposure  is  continued  from  six  to  eight  hours  daily  with  the  exception  of 
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Sundays.  Experience  has  shown  that  prolonged  exposure  is  necessary  for  the 
development  of  lesions  due  to  granite  dust  and  in  consequence  this  treatment 
has  been  continued  from  two  to  seven  months.  Many  of  the  pigs  suffer  no 
ill-effects,  but  there  is  a  marked  tendency  for  the  animals  to  develop  chronic 
organizing  infectious  bronchopneumonia,  usually  due  to  pneumococci.  This 
is  very  annoying  and  necessitates  again  the  use  of  a  large  number  of  animals. 

Infection.  The  animals  are  infected  by  inhalation  with  a  moist  spray, 
using  a  method  devised  by  Dr.  Baldwin.  A  bit  of  growth,  6-8  mm.  in  diam- 
eter, is  removed  from  the  edge  of  a  two  weeks'  glycerine  broth  culture.  It  is 
ground  in  a  mortar  with  a  very  small  amount  of  broth  until  a  thick  homo- 
geneous suspension  results.  This  is  taken  up  in  10  cc.  of  broth  and  centrifu- 
gated  at  low  speed  for  five  minutes.  The  supernatant  fluid  is  placed  in  a 
DeVllbis  vaporizer.  The  pig  to  be  infected  is  held  in  a  section  of  inner  tire 
tube  about  10  inches  long,  one  end  of  which  has  been  tapered  and  vulcanized 
to  give  an  opening  sufTiciently  large  to  allow  the  pig's  nose  to  protrude.  An 
assistant  holds  the  pig  in  the  tire  tube  with  one  hand  and  with  the  other  he 
holds  against  the  projecting  nose  of  the  animal  a  piece  of  glass  tubing  1x6 
inches.  The  operator  then  places  the  nozzle  of  the  vaporizer  in  the  other  end 
of  the  glass  tube.  Five  puffs  with  the  vaporizer  given  slowly  are  sufficient  to 
infect  the  animal.  The  operation  is  of  course  carried  out  under  a  hood  with 
a  strong  draught.  When  the  spray  is  directed  against  a  slide  freshly  smeared 
with  albumin,  from  two  to  five  single  bacilli  to  an  oil  immersion  field  with 
occasional  small  clumps  are  seen. 

Strain  of  tubercle  bacillus.  In  the  e.xperiment  reported  in  this  paper  an 
organism  known  as  Rl  has  been  exclusively  used.  It  has  been  under  cultiva- 
tion for  twenty-nine  years.  In  guinea  pigs  local  lesions  at  the  site  of  inocu- 
lation, which  do  not  spread  except  to  adjacent  lymphoid  tissue  and  which 
tend  to  heal,  are  the  rule.  In  the  lungs  following  inhalation-infection,  heal- 
ing takes  place  to  such  an  extent  that  within  a  year's  time  little  or  no  trace 
of  tubercles  can  be  found  microscopically. 

Treatment  of  tissue.  In  preparing  the  lungs  for  microscopic  examination 
the  methods  of  Miller  have  been  exclusively  used.  After  killing  the  animal 
with  chloroform  the  trachea  is  exposed :  two  ligatures  are  loosely  placed  about 
the  trachea;  and  the  thorax  is  compressed  to  e.xpel  as  much  air  as  possible 
from  the  lungs.  With  the  lungs  still  compressed  the  upper  ligature  is  firmly 
tied  just  below  the  larynx.  A  large  needle  is  inserted  into  the  trachea  directly 
below  this  ligature  and  with  a  syringe  the  fbcative  (usually  Zenker's  fluid)  is 
injected  very  slowly  through  the  trachea  into  the  lungs.  The  amount  of 
fluid  injected  varies  ■with  the  size  of  the  animal  but  the  proper  degree  of  dis- 
tention can  be  determined  by  placing  the  hand  over  the  thorax  and  noting  its 
tension.  Usually  from  25  to  35  cc.  can  be  injected  without  overdistending 
the  lungs.     The  trachea  is  then  securely  tied  by  the  second  ligature  placed 
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below  the  point  of  injection.  After  fixing  the  lungs  the  abdomen  is  opened, 
the  diaphragm  is  cut  away,  and  the  ribs  and  sternum  are  removed  from  below. 
The  trachea,  heart,  lungs  and  mediastinal  tissues  are  removed  en  masse  and 
placed  in  more  of  the  fixative.  Occasionally  lungs  are  examined  in  situ 
before  fixation.  In  this  case,  the  fixative  must  be  very  slowly  injected  to 
avoid  over  distention. 

The  pieces  of  tissue  selected  for  microscopic  examination  are  subjected  to  a 
partial  vacuum  while  in  alcohol  to  remove  as  much  air  as  possible  so  that  the 
processes  of  dehydration  and  imbedding  may  progress  uniformly  and  rapidly. 
For  thin  sections  paraffin  imbedding  has  been  employed,  but  for  thick  serial 
secdons  celloidin  is  preferable.  Sections  are  stained  by  haemotoxylin  and 
eosin,  Mallory's  eosin  and  methylene  blue  and  connective  tissue  stains,  Ver- 
hoeff's  elasric  tissue  stain,  and  the  Ziehl-Nielsen  stain. 

DESCRIPTION   OF   LESIONS 

In  animals  exposed  to  dust  alone  no  macroscopic  lesions  can  be 
detected  until  about  the  seventh  month.  If  at  that  time  the  unfixed 
lung  tissue  be  carefully  examined  immediately  after  opening  the  thorax, 
a  delicate  green-brown  tracery  of  dust  deposit  can  be  detected  on  the 
subpleural  surface  along  the  antero-inferior  borders  of  the  cephalic  lobes. 
A  few  smaller  similar  deposits  occur  on  the  vertebral  borders  of  the 
caudal  lobes.  This  coloration  quickly  disappears  on  exposure  to  the 
air,  probably  because  of  coagulation  changes  in  the  tissues  which  render 
them  opaque.     Zenker  fixation,  of  course,  obscures  this  pigmentation. 

If  infection  by  inhalation  be  superimposed  upon  the  dusted  lung,  the 
resulting  tubercles  are  more  numerous  and  larger  than  those  occurring 
in  infection  control  animals.  They  are  usually  well  distributed  over  the 
pleural  surface  of  all  the  lobes.  No  macroscopic  relationship  between 
dust  and  tubercle  can  be  established. 

Gross  dust  deposits  have  never  been  detected  in  regional  lymph 
nodes  nor  is  there  any  enlargement  of  these  nodes  in  pure  dust  animals. 
The  mucous  membrane  of  the  upper  respiratory  tract  has  never  presented 
macroscopic  lesions. 

Microscopic  lesions  are  of  more  interest;  but  to  appreciate  their 
significance  it  is  necessary  to  compare  them  with  control  animals,  one 
series  made  to  inhale  dust  alone  and  another,  tubercle  bacilli  alone. 
The  lesions  are  therefore  summarized  under  the  following  heads : 

1 .  Pure  dust  changes 

2.  Pure  inhalation  pulmonary  tuberculosis 

3.  Changes  due  to  the  combined  inhalation  of  dust  and  tubercle  bacilli 
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J.  Pure  dust  changes.  After  about  three  weeks'  exposure  small 
amounts  of  dust  may  be  found,  enclosed  in  mononuclear  intraiilveolar 
cells,  which  often  show  mitotic  figures.  These  cells  are  scattered  every- 
where in  the  alveoli  from  the  pleura  to  the  hilum.  A  very  small  amount 
of  dust  is  caught  in  ciliated  epithelium  of  the  trachea  and  bronchi. 
At  about  two  months  some  of  these  intraiilveolar  dust  cells  have  begun 
to  mobilize  and  have  formed  considerable  collections,  often  so  closely 
packed  as  to  simulate  giant  cells.  These  cell  masses  lie  in  the  alveoli 
along  the  course  of  the  ductuli  alveolares  and  about  and  within  the  small 
lymphoid  collections  occurring  in  the  periphery  of  the  lung.  As  Miller 
(21)  (23)  has  shown,  such  collections  occur  at  the  distal  ends  of  the 
ductuli  alveolares  and  at  the  division  points  of  vessels.  Large  collections 
of  dust  cells  also  occur  about  the  proximal  sides  of  alveoli  adjacent  to 
more  immobile  structures  like  vessels  and  bronchioles.  Smaller  deposits 
are  often  seen  in  subpleural  alveoli.  A  very  slight  amount  of  connective 
tissue  proliferation  may  occur  in  adjacent  alveolar  walls.  Dust  has 
already  passed  through  the  lung  and  lodged  in  small  amounts  in  the 
tracheobronchial  Ij-mph  nodes. 

From  three  to  seven  months  the  same  process  continues  with  a  steady 
increase  in  the  amount  of  dust  deposit.  The  invasion  of  lymphoid  tissue 
of  the  lung  is  more  extensive  and  the  larger  nodules  located  at  the  bifur- 
cation of  the  bronchioles  and  bronchi  become  involved.  All  of  the 
lymphoid  tissue  of  the  lung  becomes  very  active  and  mitotic  figures 
are  very  common  even  in  the  normally  small  peripheral  collections. 
Occasionally  a  dust  cell  is  noted  in  transit  lying  within  a  dilated  peri- 
bronchial or  perivascular  lymphatic.  There  is  only  slight  local  pro- 
liferation of  connective  tissue  in  alveolar  walls  and  no  nodule  formation 
occurs.  The  medullary  sinuses  of  the  tracheobronchial  IjTnph  nodes 
contain  intracellular  dust  deposits,  but  these  do  not  involve  the  tracheal 
nodes  located  just  below  the  larynx.  No  dust  has  ever  been  found  in 
the  liver  or  spleen.  Occasional  small  deposits  occur  in  the  intestinal 
content  but  none  has  been  seen  in  mesenteric  hTiiph  nodes. 

If  the  animal  be  set  aside  after  dust  exposure  the  lung  makes  rapid 
and  eilective  efforts  to  rid  itself  of  the  irritant.  The  clearing  process 
has  been  observed  only  up  to  three  months  in  animals  dusted  for  seven 
months  previously;  at  that  time  practically  all  the  dust  is  collected  within 
large  aggregations  of  round  or  oval  mononuclear  cells  which  lie  in  the 
immediate  vicinity  of  much  enlarged  Ijonph  nodules.  Hea\y  deposits 
occur  within  such  nodules  and  within  the  tracheobronchial  lymph  nodes. 
Some  dust  still  remains  within  alveoli  along  the  ductuli  alveolares. 
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2.  Pure  inhalation  pulmonary  tuberculosis  excited  by  the  Rl  Strain. 
At  three  weeks  there  are  large  proliferative  subpleural  tubercles  with 
well-defined  caseous  centers,  the  whole  being  capped  on  the  pleural 
suriace  with  young  granulation  tissue.  In  the  midzonal  region  of  the 
lung  are  many  proliferative  masses  within  alveoli,  located  usually  about 
ductuli  alveolares.  They  are  composed  of  groups  of  cells  with  long 
pseudopodial  processes,  and  often  show  mitosis  in  individual  members 
of  the  mass  or  plaque.  Tubercle  bacilli  have  not  been  found  in  such 
plaques.  The  tracheobronchial  glands  are  already  involved  by  pro- 
liferative tubercle  which  frequently  shows  early  caseation. 

At  two  months  the  subpleural  tubercles  have  become  somewhat 
smaller  and  have  a  shrunken  appearance.  The  area  of  caseation  appears 
coarsely  granular  and  the  proliferative  zone  is  composed  of  loose  fibrous 
connective  tissue  with  a  diffuse  lymphocytic  infiJtration.  The  midzonal 
intraalveolar  proliferative  masses  have  become  larger,  fibrosis  of  the 
adjacent  alveolar  walls  is  in  progress,  and  in  some  instances  caseous 
tubercles  have  formed  in  these  areas.  The  small  peripheral  lymph 
nodules  are  enlarged  and  often  contain  early  proliferative  tubercle. 

At  three  to  four  months  the  subpleural  tubercles  are  being  invaded 
by  phagocytes  of  both  polymorphonuclear  and  mononuclear  types. 
At  the  periphery  the  outlines  of  alveoli  become  visible  although  still 
much  thickened  by  fibrous  tissue  and  lymphocytic  infiltration.  In 
some  instances  the  capillary  of  the  wall  is  discernible.  Some  of  these 
peripheral  alveolar  walls  show  very  marked  regeneration  of  the  lining 
epithelium,  with  cells  large  and  swollen  often  presenting  frequent  mitotic 
figures.  Other  alveoli  are  lined  with  cuboidal  epithelium.  A  much 
enlarged  active  lymph  nodule  often  lies  just  beneath  such  a  healing 
tubercle. 

At  six  to  seven  months  all  that  remains  of  these  subpleural  tubercles 
is  a  focus  of  alveoli  with  somewhat  thickened  walls  lined  by  cuboidal 
epithelium.  The  usual  underlying  lymph  nodule  shows  no  evidence 
of  tubercle  but  is  still  large  with  frequent  mitoses.  The  proliferative 
foci  in  the  midzonal  region  have  in  the  meantime  been  undergoing  the 
same  change.  Some  have  gone  on  to  the  formation  of  caseous  tubercle 
and  are  then  being  resorbed,  or  in  other  instances  the  process  does  not 
advance  this  far  and  the  cell  plaques  are  invaded  and  removed  by 
phagocytes. 

The  tracheobronchial  lymph  nodes  show  a  more  progressive  type  of 
involvement  due  to  the  greater  number  of  bacilli  which  have  been  con- 
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ccntrated  at  this  one  small  focus.     Lesion  here  may  persist  for  two  or 
three  years,  and  perhaps  longer. 

The  above  outlined  progress  of  the  disease  produced  in  guinea  pigs 
by  the  inhalation  of  Rl  is  not  always  constant  in  that  it  may  take  a 
longer  or  a  shorter  time  for  the  various  stages  to  occur.  For  instance, 
in  some  series  subpleural  tubercles  may  persist  at  five  or  six  months. 
But  in  this  particular  series  of  animals  infected  with  this  given  dose  of 
Rl  the  sequence  was  as  described.  The  important  fact  remains  incon- 
troverted that  such  lesions  can  and  do  heal  unlh  a  complete  restoration 
of  normal  structure  and  apparent  resumption  of  function. 

3.  Changes  due  to  the  combined  inhalation  of  dust  and  tubercle  bacilli. 
The  character  of  the  lesion  varies  with  the  relative  time  at  which  the 
lung  is  exposed  to  the  action  of  these  two  irritants.  In  consequence 
they  will  be  summarized  under  three  heads: 

1.  Dust  inhalation  coincident  with  infection 

2.  Dust  inhalation  during  the  course  of  a  previously  established 
infection 

3.  Infections  of  the  previously  dusted  lung 

1.  Coincident  dust  and  infection.  Tubercle  formation  occurs  in  the 
same  locations  as  in  lungs  exposed  to  infection  alone  but  the  lesions  are 
more  numerous,  much  larger  and  show  less  tendency  to  regular  zonal 
arrangement.  The  relative  amount  of  caseation  is  little  different  from 
that  in  the  infection  controls.  Proliferation  of  cells  of  all  types,  but 
especially  of  fibroblasts,  occurs  early  and  reaches  a  degree  of  development 
far  in  excess  of  that  in  simple  tubercles.  In  consequence  of  this  over- 
stimulation of  fibroblasts  in  and  about  these  tubercles  the  lesions  persist 
for  a  much  longer  time.  At  seven  months  the  oldest  combined  lesions 
yet  studied,  the  subpleural  tubercles,  were  only  beginning  to  decrease 
in  size  while  those  of  the  midzonal  region  were  still  at  the  zenith  of  their 
activity,  a  stage  corresponding  to  that  seen  at  two  months  in  the  infec- 
tion controls.  Some  of  the  dust  is  distributed  as  in  the  infection  controls 
within  phagocytic  cells  at  the  points  of  exit  from  the  lung  where  these 
have  not  been  involved  by  tubercle.  Scattered  deposits  also  occur  in 
the  other  locations  noted,  that  is,  along  vessels  and  bronchioles,  and 
beneath  the  pleura.  The  largest  portion,  however,  is  collected  in  and 
about  tubercles  and  is  contained  in  aggregations  of  separate  cells  so 
closely  packed  as  to  suggest  giant  cells.     Such  cell  masses,  heavily  laden 
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with  dust,  are  found  in  the  alveoli  surrounding  the  tubercles.  The 
walls  of  these  alveoli  have  undergone  fibrous  thickening  and  show  heavy 
lymphoid  infiltration,  the  whole  giving  a  very  irregular  outline  to  the 
lesion.  There  is  also  considerable  dust  contained  in  mononuclear  cells 
which  lie  within  the  proliferative  zone  of  the  tubercle  itself,  and  small 
amounts  are  sometimes  seen  within  the  caseous  centre. 

It  would  seem  that  since  so  much  dust  is  held  in  and  about  tubercles, 
very  little  enters  the  lymphoid  tissue  and  it  is  not  until  about  the  third 
month,  one  month  later  than  in  the  dust  controls,  that  even  small 
deposits  can  be  found  in  pulmonary  lymphoid  tissue.  Not  until  the 
sixth  and  seventh  month  is  any  large  quantity  mobilized  when  it  is  found 
both  within  the  pulmonary  lymphoid  tissue  and  within  the  tracheo- 
bronchial lymph  nodes.  Moreover,  if  the  animal  is  allowed  to  live  for 
some  time  after  the  cessation  of  dust  exposure,  the  dust  tends  to  collect 
in  greater  quantities  about  tubercles  than  in  lymphoid  tissue.  It  will 
be  remembered  that  in  dust  controls  cessation  of  dust  exposure  before 
death  allowed  the  lungs  to  rid  themselves  of  the  dust  quite  effectively. 

A  new  tjq^e  of  lesion  is  encountered  where  both  irritants  are  acting 
simultaneously  upon  the  lung.  This  is  a  nodular  fibrous  focus  located 
in  the  subpleural  and  midzonal  regions.  It  is  composed  of  rather  dense 
connective  tissue  enclosing  alveolar  spaces  lined  by  cuboidal  epithelium 
and  also  occasional  blood  vessels  and  lymphatics  distended  with  lympho- 
cytes. Dust  is  found  in  cell  plaques  lying  within  the  enclosed  alveolar 
spaces  and  to  a  lesser  degree  within  phagocytes  lying  between  the  con- 
nective tissue  cells.  No  trace  of  caseation  has  been  found  and  tubercle 
bacilli  have  never  been  seen  although  they  are  very  numerous  in  nearby 
caseous  tubercles.  It  seems  likely  that  such  nodules  are  early  focal 
fibroses  occurring  at  the  site  of  the  small  peripheral  collections  of  lym- 
phoid tissue. 

2.  Injection  during  the  course  of  dust  exposure.  In  this  experiment 
animals  were  exposed  to  dust  for  three  months  and  then  infected  by 
inhalation  of  Rl.  The  dust  was  discontinued  and  the  animals  were 
allowed  to  live  two  months  and  eleven  days.  The  results  in  these 
animals  differ  from  those  in  the  preceding  group  (coincident  exposure) 
in  that  the  tubercles  here  are  even  larger  and  show  greater  connective 
tissue  proliferation.  Caseous  lesion  is  found  in  the  tracheobronchial 
nodes. 
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If  the  dust  exposure  be  continued  throughout  the  course  of  life  after 
infection  the  only  difference  noted  is  a  heavier  deposit  about  the  tuber- 
cles.    Some  of  the  dust  escapes  through  the  lymphatics. 

J.  Infection  superimposed  upon  a  previously  dusted  lung.  These  experi- 
ments were  entirely  unsatisfactory,  for  the  animals  were  exposed  to 
dust  so  long  after  infection  (ten  months  to  two  years)  that  all  traces  of 
tubercle  had  disappeared.  They  reacted  to  dust  in  every  respect  as 
normal  animals.  A  repetition  of  this  experiment  is  contemplated  using 
animals  whose  infection  may  be  presumed  to  be  in  the  early  stages  of 
resorption  in  an  attempt  to  obtain  a  recrudescence  of  the  lesion. 

DISCUSSION 

Many  observers  have  recommended  the  polarizing  microscope  for 
the  detection  of  siliceous  dusts  in  tissue.  In  this  work  it  has  proved 
unsatisfactory  as  a  means  of  identifying  particles  which  could  not  be 
seen  by  ordinary  lighting.  In  the  early  stages  when  individual  cells 
contain  one  or  two  particles  which  are  visible  only  with  an  oil  immersion 
lens  the  polariscope  has  proved  untrustworthy  unless  the  particle  in 
question  is  well  separated  from  the  surrounding  structures.  The  up- 
turned edges  of  red  blood  corpuscles  show  very  strong  doubly  retractile 
powers  and  are  apt  to  be  misleading.  In  a  pneumonic  lung  with  transu- 
dation and  phagocytosis  of  erythrocytes  the  microscopic  field  is  ablaze 
with  doubly  refractile  particles.  Of  course  where  masses  of  cells  dis- 
tended with  crj'stalline  silica  lie  free  in  an  alveolus  or  within  Ij-mphoid 
tissue  beautiful  pictures  are  obtained,  but  for  the  detection  of  isolated 
particles  this  method  has  proved  unsafe. 

It  is  with  considerable  hesitancy  that  the  question  of  the  intraalveolar 
phagocyte  is  introduced.  Although  the  subject  is  timewom  and  al- 
though the  interpretation  of  microscopic  findings  must  depend  so  much 
upon  the  personal  experience  of  the  observer,  yet  such  beautiful  examples 
of  intraalveolar  phagocytosis  are  found  in  such  an  experiment  that  it 
is  necessary  to  touch  upon  the  subject  in  brief. 

Consider  the  physiolog\-  of  the  condition:  There  is  a  sudden  demand 
for  a  great  number  of  phagocytic  cells  to  remove  an  enormous  number 
of  minute  foreign  bodies  which  are  poured  into  the  alveoli  without 
warning.  Given  such  a  demand,  it  is  to  be  exjiected  that  the  cells  whose 
duty  it  will  be  to  remove  such  foreign  bodies  will  show  increased  activity. 
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As  such  a  demand  is  far  in  excess  of  the  ordinary,  one  of  two  things  must 
occur,  either  circulating  cells  will  be  mobilized  from  distant  organs  or 
there  will  be  local  proliferation  of  some  type  or  types  of  cell.  A  study 
of  lungs  during  the  early  stages  of  dust  inhalation  would  indicate  that 
the  organism  is  attempting  to  meet  this  demand  by  the  latter  method, 
that  is,  local  proUferation  within  the  lung  itself.  Within  the  blood 
and  lymph  vascular  systems  are  very  many  cells  in  mitosis,  often  three 
or  four  to  a  single  oil  immersion  field.  The  capillaries  are  so  small  and 
the  cells  are  so  much  enlarged  during  division  that  they  fill  the  whole 
lumen  and  in  consequence  it  has  not  yet  been  possible  to  definitely  assert 
whether  such  cells  in  division  are  lining  endothelium  or  whether  they 
are  circulating  cells.  At  any  rate  here  are  cells  showing  great  activity 
and  it  would  seem  probable  that  they  are  the  progenitors  of  the  intra- 
alveolar  phagocyte.  In  support  of  the  circulating  cell  origin  is  the  work 
of  Mcjunkin  (24)  who  has  shown  that  the  so  called  "transitional  cell" 
of  the  blood  may  be  phagocytic  in  vitro.  He  (25)  has  also  shown  that 
the  number  of  such  cells  may  be  increased  in  certain  chronic  infections. 
Although  he  is  not  yet  certain  that  such  cells  are  always  the  result  of 
local  proliferation  in  the  organ  where  they  are  needed,  he  believes  that 
they  originate  in  endotheHum. 

In  the  present  investigation  a  somewhat  superficial  study  of  the  liver, 
spleen,  bone-marrow,  and  lymph  nodes  has  failed  to  reveal  any  evidence 
as  to  their  possible  origin.  True,  the  lymph  nodes  are  hyperactive  but 
it  has  seemed  that  this  activity  occurs  in  lymphoblasts  which  are  giving 
rise  to  lymphocytes.  These  cells  are  certainly  not  phagocytic.  Now 
consider  the  fixed  cells  of  the  organ,  the  only  activity  seen  is  within  the 
blood  and  lymph  vascular  systems.  The  classic  studies  of  Mallory 
(16)  have  repeatedly  shown  that  other  organs  when  subjected  to  rela- 
tively mild  stimulation  present  marked  proliferative  changes  in  the 
endothelium  of  the  smaller  vessels.  These  cells  undergo  division,  the 
daughter  cells  migrate  through  the  vessel  walls  and  enter  the  surrounding 
tissues,  where  they  show  further  division  figures,  and  then  become 
phagocytic.  This  process  is  beautifully  illustrated  in  his  recent  studies 
on  the  early  skin  lesions  of  measles.  Foot  (5)  (6)  has  brought  vital 
staining  methods  to  bear  upon  the  problem  and  has  likewise  concluded 
that  the  cell  in  question  is  of  vascular  endothelial  origin. 

Others  studying  similar  material  have  reached  different  conclusions. 
Without  in  any  way  attempting  to  review  the  enormous  literature,  a 
few  of  these  suggested  origins  may  be  mentioned.     Tchistovitch  (27) 
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in  dust  inhalation  experiments  carried  out  on  very  young  animals  con- 
cluded that  such  cells  were  of  lymphoid  origin;  and  also  Miller  (23), 
after  a  study  of  a  rat  caught  in  a  coal  bunker,  has  stated  that  such 
cells  strongly  resemble  the  lymphoid  series,  especially  in  nuclear  char- 
acteristics. Arnold  (1)  believed  that  some  of  these  phagocytes  were 
derived  from  lymphoid  cells  and  that  others  arose  from  alveolar  epithe- 
lium. Ilaldanc  (8),  Watkins-Pitchford  (28),  and  others  consider  all 
alveolar  phagocytes  to  be  of  epithelial  origin. 

A  study  of  nearly  one  hundred  dusted  animals  has  failed  to  reveal  the 
presence  of  a  mitotic  figure  within  alveolar  epithelium  during  the  stage 
of  phagocyte  formation.  Moreover  no  trace  of  dust  has  been  found 
within  an  attached  alveolar  epithelial  cell.  One  of  Miller's  great  con- 
tributions to  our  understanding  of  pulmonary  anatomy  has  been  the 
distention  method  of  fixation.  By  its  use  it  is  possible  to  determine 
with  a  considerable  degree  of  accuracy  the  relation  of  one  structure  or 
cell  to  another.  If  a  collapsed  or  undistended  lung  be  examined  it 
seems  indisputable  that  dust  particles  are  lying  within  attached  epi- 
thelial cells.  If.  however,  the  lung  be  fixed  by  the  distention  method 
the  dust  cells,  although  they  may  be  near  the  wall,  will  always  be  super- 
imposed upon  the  epithelium  or  lying  at  a  little  distance  from  the  wall. 
It  would  seem  that  the  emplojTnent  of  this  technical  procedure  has 
enabled  us  to  eliminate  one  of  the  proposed  sources  for  the  intraalveolar 
phagocyte. 

No  definite  conclusions  on  this  disputed  question  are  possible  at  this 
time.  The  evidence  would  seem  to  have  reduced  the  question  of  the 
origin  of  the  alveolar  phagocyte  to  a  consideration  of  the  local  vascular 
endothelium  in  the  lung  and  to  studies  oo  the  transitional  cell  of  the 
circulating  blood.     Further  work  is  in  progress. 

These  experiments  offer  further  corroboration,  if  such  be  needed, 
of  Miller's  (23)  explanation  of  the  removal  of  inhaled  foreign  par- 
ticles from  the  lung.  Traced  from  week  to  week,  and  especially  well 
shown  in  animals  allowed  to  live  some  time  after  discontinuing  the  dust 
exposures,  the  course  of  these  dust  cells  on  their  way  out  of  the  lung  is 
quite  evident.  Gathered  from  the  whole  lung,  they  slowly  collect  in 
those  alveoli  along  the  course  of  the  ductuli  alveolares;  gradually  they 
move  toward  the  l>Tnphoid  tissue  at  the  distal  end ;  and  one  by  one  the 
dust  cells  enter  this  first  outpost  of  the  drainage  apparatus.  The 
lymphoid  tissue  undergoes  active  hj'pertrophy  and  increases  in  size.  A 
similar  mobilization  later  occurs  to  the  larger  IjTnph  nodules  at  the 
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bifurcation  of  the  bronchioles  and  bronchi.  Once  within  the  lymphatic 
system,  the  dust  is  readily  carried  to  the  tracheobronchial  lymph  nodes. 
To  generalize,  the  first  mobilization  is  within  the  air  spaces  themselves; 
through  these  it  is  carried  to  the  nearest  lymphoid  tissue.  By  way 
of  these  collections  it  gains  access  to  the  closed  lymphatic  vascular 
system  which  drains  the  lung,  and  through  these  vessels  it  is  removed 
from  the  organ. 

Such  changes  have  been  observed  in  animals  exposed  to  granite  dust 
for  seven  months.  What  may  follow  later  remains  to  be  demonstrated. 
Watkins-Pitchford  (28)  Haythorn  (10),  and  others  have  stressed  the 
choking  of  lymphatics  by  fibrous  tissue,  which  surrounds  and  compresses 
these  minute  drainage  paths.  When  such  a  change  has  occurred  it  is 
obvious  that  a  vicious  circle  will  be  set  in  motion  for  the  irritant  can  no 
longer  be  removed  and  a  progressive  fibrous  lesion  is  the  logical  sequence. 
It  is  after  such  changes  have  occurred  that,  theoretically,  the  lung  may 
be  expected  to  show  unusual  reaction  to  the  tubercle  bacillus,  both  at 
the  site  of  primary  infection  and  in  the  ultimate  distribution  of  lesions 
throughout  the  body. 

The  Rl  strain  of  tubercle  bacillus  has  been  selected  for  infection  of 
the  animals,  for  clinical  experience  has  shown  that  lesions  due  to  granite 
dust  are  slow  to  develop  and  it  is  undesirable  that  the  animals  should 
die  of  infection  before  the  dust  has  had  opportunity  to  exert  its  full 
effect.  In  the  words  of  Krause  (13):  "We  have  always  looked  upon 
Rl  infected  animals  as  affected  with  a  self-limited,  healing  tuberculosis 
and  more  or  less  comparable  to  those  human  beings  who  are  infected 
but  whose  infection  shows  no  tendency  to  progress." 

The  course  of  the  disease  has  been  clearly  demonstrated  in  the  descrip- 
tion of  the  lesions.  It  may  be  well  to  emphasize  again,  however,  the 
fact  that  animals  inoculated  by  the  inhalation  of  this  organism  show  a 
typical  pulmonary  tuberculosis  such  as  we  are  accustomed  to  see  in 
animals  infected  with  other  strains  of  tubercle  bacilli.  But  instead  of 
leading  to  the  death  of  the  animal  recovery  takes  place  and  the  lung 
is  restored  to  function. 

As  before  stated  the  experiments  here  reported  deal  only  with  the 
early  changes  encountered  when  animals  are  exposed  to  the  influence 
of  both  dust  and  tubercle  bacilli.  It  has  been  shown  that  when  a  guinea 
pig  is  infected  by  inhalation  of  the  Rl  strain  of  tubercle  bacillus  and  is 
then  exposed  to  granite  dust  during  the  course  of  the  resultant  infection, 
a  definite  alteration  in  the  progress  of  this  infection  takes  place.     We 
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are  dealing  here  with  two  foreign  bodies  introduced  simultaneously  into 
the  air  spaces  of  the  lung.  One  is  organic,  capable  of  reproducing  in 
kind,  an  agent  which  at  first  sets  up  changes,  progressive  and  destructive; 
but  after  an  interval  varying  from  two  to  five  months  the  process  becomes 
regressive  and  ultimately  disappears.  The  other  irritant  is  inorganic 
and  is  only  injurious  to  the  lung  when  it  has  accumulated  in  very  large 
amounts.  It  acts  very  slowly  within  the  alveoli,  for,  as  has  been  shown, 
guinea  pigs  may  be  exposed  daily  to  rather  heax-y  concentrations  of  such 
dust  over  a  period  of  seven  months,  without  serious  damage  to  the  lung 
tissue.     Both  irritants  enter  and  leave  the  lung  by  the  same  path. 

In  the  process  of  removal  they  are  both  collected  in  considerable 
quantities  at  certain  definite  locations,  that  is,  about  the  smaller  col- 
lections of  lymphoid  tissue  in  the  peripheral  third  of  the  lung.  The 
dust  remains  passive  but  the  tubercle  bacilli  undergo  further  prolifera- 
ation.  By  this  process  of  concentration  of  both  irritants  within  a  small 
area  injury  is  done  the  tissues  at  this  point  and  lesion  follows.  As  the 
result  of  these  two  influences,  one  of  which  tends  to  produce  proliferation 
and  the  other  of  which  tends  to  produce  degeneration,  a  lesion  arises 
which  differs  from  both  pure  tubercle  and  from  changes  produced  by 
dust  alone.  The  proliferative-connective  tissue  reaction  on  the  part 
of  the  lung  is  ovcrstimulated  by  the  dust  and  in  consequence  the  tubercle 
shows  an  alteration  in  structure.  It  loses  its  characteristic  zonal  arrange- 
ment: connective  tissue  proliferation  begins  early,  progresses  further 
than  in  the  simple  tubercle,  and  tends  to  involve  the  adjoining  alveolar 
walls.  Instead  of  a  compact  sharply  circumscribed  tubercle  there 
results  a  central  solid  mass  with  hea\'y  radiating  peripheral  processes. 
Lymphoid  infiltration  is  likewise  not  confined  to  the  periphery  of  the 
lesion  but  is  found  irregularly  spreading  from  the  very  edge  of  the 
caseous  centre  to  the  thickened  walls  of  adjacent  alveoli.  Caseation 
is  not  apparently  influenced. 

This  early  and  progressive  fibrosis  tends  to  retard  the  healing  of  the 
process  so  that  large  caseous  tubercles  in  the  dusted  lung  may  persist 
for  seven  months  and  longer  while  in  the  undusted  animal  practically 
all  traces  of  tubercle  will  have  disappeared  at  this  time. 

As  to  the  removal  of  these  two  irritants  from  the  lung  where  each 
starts  coincidently,  the  tubercle  bacillus  passes  ver>'  early  to  the  tracheo- 
bronchial Ij-mph  nodes  and  there  sets  up  a  readily  detectable  lesion. 
This  is,  of  course,  due  to  a  further  concentration  of  many  living 
irritants;  capable  of  rapid  multiplication.    The  dust,  however,  is  not 
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SO  readily  detected  and  it  has  not  the  active  power  of  multiplication. 
In  dust  control  animals  it  is  found  at  this  location  during  the  second 
month,  but  in  those  animals  in  which  infection  is  also  present  none  can 
be  seen  until  the  third  month  and  it  is  not  until  the  sixth  or  seventh 
month  that  any  considerable  amount  can  be  detected.  Whether  this 
is  due  to  the  fact  that  the  dust  is  obscured  by  the  reaction  to  large 
numbers  of  tubercle  bacilli  or  whether  dust  is  actually  retained  in  the 
lung  by  the  tubercles  at  the  points  of  exit,  is  problematical.  However, 
careful  study  of  the  lesion,  both  in  the  lung  and  the  lymph  nodes,  to- 
gether with  a  comparison  wath  the  dust  controls  would  seem  to  indicate 
that  a  large  amount  of  dust  is  actually  retained  within  the  lung  and  that 
its  removal  is  prevented  by  tubercles  at  the  points  of  exit. 

Although  observations  have  been  made  only  upon  lungs  previously 
dusted  for  a  short  period  (three  months)  yet  it  may  be  positively  asserted 
that  the  tubercles  occurring  in  the  lungs  of  such  animals  are  larger  and 
show  more  fibrosis  than  those  in  which  the  dust  and  infection  are  coin- 
cident. If  the  exposure  to  dust  is  discontinued  after  infection  the  pro- 
cess would  probably  undergo  a  slow  absorption  although  all  the  animals 
of  this  series  were  killed  at  the  height  of  the  tubercle  reaction.  If  the 
dust  be  continued  after  infection,  fresh  increments  producing  prolifera- 
tive changes  are  gathered  at  the  periphery  of  the  tubercle.  In  each 
instance  both  tubercle  bacilli  and  dust  in  small  amounts  still  reach  the 
tracheobronchial  lymph  nodes. 

Thus  it  would  seem  that  these  two  irritants,  the  tubercle  bacillus 
and  granite  dust,  acting  together  are  capable  in  a  short  time  of  setting 
in  motion  a  series  of  reactions  on  the  part  of  the  lung  which  neither  alone 
is  capable  of  initiating.  By  concentration  of  both  in  small  foci  each 
reinforces  the  action  of  the  other,  resulting  in  a  chronic  lesion  which  is 
slow  to  heal. 

Whether  the  tubercle  bacillus,  acting  not  by  its  immediate  presence 
but  through  some  more  remote  mechanism,  can  aid  the  dust  in  stimu- 
lating the  proliferation  of  fibroblasts  is  stiU  uncertain.  But  it  is  tempt- 
ing to  surmise  that  the  fibrous  lesions,  located  probably  in  the  position 
of  small  lymphoid  collections,  are  of  such  origin.  They  bear  only  super- 
ficial resemblance  to  tubercles;  they  apparently  contain  no  tubercle 
bacilli;  and  they  are  not  found  in  dust  controls  at  this  stage.  May 
they  not  be  the  "nodular  fibroses"  which  are  described  in  the  later  stages 
of  pneumokoniosis  which  are  thus  early  in  the  process  of  formation  due 
to  the  combined  action  of  the  two  irritants? 
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And  what  mccliaiiism  underlies  this  rccnforccmcnt  of  one  irritant  by 
the  other?  Undoubtedly  Krause  (16)  is  correct  in  his  mechanical 
theory  where  dust  exposure  has  continued  for  a  long  time  previous  to 
infection.  Hut  this  study  has  shown  that  while  fibrous  changes  arc 
very  slow  to  develop  in  animals  exposed  to  dust  alone,  yet  if  infection 
be  superimposed  upon  a  very  short  preliminary  dusting,  an  over  abun- 
dance of  fibrous  tissue  results  and  the  course  of  the  tuberculosis  is 
materially  changed.  It  must  be  evident  that  no  "mechanical  blocking 
of  IjTnjihatics"  can  have  occurred  to  initiate  a  vicious  circle  at  this  early 
stage.     Apparently  this  is  not  the  whole  story. 

\or  docs  Haldanc's  (9)  explanation  seem  to  satisfy  the  equation. 
On  the  one  side  we  have  direct  experimental  proof  that  this  dust  is 
removed  from  the  lungs,  so  that  it  probably  contains  those  "juicy 
absorbent  particles"  which  stimulate  the  migration  of  dust  cells.  On 
the  other  hand  we  have  the  clinical  experience  and  the  mortality  statistics 
from  \'ermont  which  would  tend  to  indicate  the  workers  in  this  dust  are 
prone  to  fibrosis  of  the  lungs  and  perhaps  to  tuberculosis. 

The  third  view,  that  of  Cesa-Bianchi  (2),  who  uses  the  term  locus 
minoris  resistentiae  to  "explain"  the  condition,  is  also  of  little  help  at 
the  present  time. 

•  It  would  seem  that  some  light  might  be  thrown  upon  this  unanswered 
question  by  studying  the  reaction  of  avascular  scar  tissue  to  tubercle 
bacilli.  Such  experiments  are  in  process  as  well  as  a  repetition  of  Cesa- 
Bianchi's  experiments. 

The  only  explanation  which  seems  possible  at  this  time  is  that  already 
suggested;  namely,  that  large  amounts  of  each  irritant  seeking  exit 
from  the  lung  are  brought  together  at  a  common  focus;  that  the  tubercle 
bacillus  initiates  not  only  a  degenerative,  but  also  a  proliferative,  fibrous 
reaction;  and  that  the  latter  is  enhanced  by  the  granite  dust  which  is 
in  itself  capable  of  stimulating  a  like  change.  Acting  alone  granite 
dust  requires  a  much  longer  period  for  this  reaction  to  occur  but  in  the 
presence  of  the  tubercle  bacillus  the  reaction  is  greatly  stimulated. 

CONCLUSION 

Under  the  conditions  of  this  experiment  where  the  Rl  strain  of  tubercle 
bacillus  has  been  used  to  infect  guinea  pigs  by  the  inhalation  method, 
coincidently  and  previously  exposed  to  granite  dust  of  a  given  con- 
centration, it  may  be  concluded: 
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1.  That  the  occurrence  of  tubercles  is  more  frequent  in  the  dusted 
than  in  the  undusted  lung. 

2.  That  such  lesions  tend  to  run  a  more  prolonged  course  than  those 
in  animals  not  exposed  to  dust. 

3.  That  the  spread  of  the  tuberculous  process  to  the  regional  Ijonph 
nodes  is  not  prevented. 

My  sincere  acknowledgment  and  thanks  are  due  to  Dr.  E.  R.  Baldwin  for  his  aid  in 
planning  these  experiments  and  many  helpful  suggestions.  My  acknowledgments  are  also 
due  to  Mr.  James  V.  Luttrell  who  has  perfected  the  dusting  de%nce  now  in  use,  and  also  to  Mr. 
George  C.  Hulpritt  for  his  careful  preparation  of  the  large  number  of  sections  necessitated 
by  this  e.xperiment. 

REFERENCES 

(1)  Arnold,    J.:  Untersuchungen  iiber  Staubinhalation  und   Staubmetastese.      Leipzig, 

1885. 

(2)  CESA-BiANCm,  D.:  Zeitschr.  f.  Hyg.  u.  Infectkr.,  1913,  bcxiii,  166. 

(3)  Dale,  T.  N.:  The  granite  of  Vermont.    U.  S.  G.  S.  BuU.,  404. 

(4)  CoLLis,  E.  L. :  Industrial  pneumokonioses  with  special  reference  to  dust  phthisis.     Mil- 

roy  Lectures,  1915. 

(5)  Foot,  N.  C:  Jour.  Med.  Res.,  1919,  xl,  353. 

(6)  Foot,  N.  C.:  Observations  on  the  histogenesis  of  experimental  tubercles  in  the  lung  of 

vitally  stained  rabbits.    Read  before  the  American  Association  of  Pathologists 
and  Bacteriologists,  New  York,  1920. 

(7)  Forbes,  A.:  Jour.  Med.  Res.,  1909.  xx,  45. 

(8)  Hald.ane,  J.  S.,  ^Iartin,  J.  S.,  and  Thomas,  R.  A.:    Report  to  the  Secretary  of  State 

for  the  Home  Department  on  the  Health  of  Cornish  Miners.     1904.     Scientific 
American  Supplement,  .\ug.  24,  1918. 

(9)  Haldaxe,  J.  S.:  Reprinted  from  Engineering  Supplement  of  London  Times,  Scientific 

.American  Supplement,  .\ugust  24,  1918. 

(10)  Haythorn,  S.  R.:  Jour.  Med.  Res.,  1913,  xxix,  259. 

(11)  Hoffman,  F.  L.  :  Mortality  from  respiratory  diseases  in  dusty  trades.     Bull.  U.  S. 

Dept.  Labor  Statistics,  No.  231,  Washington,  June,  1918. 

(12)  Klotz,  O.:  Amer.  Jour.  Pub.  Health,  1914,  iv,  887. 

(13)  Krause,  a.  K.:  Jour.  Med.  Res.,  1916,  xxxv,  1. 

(14)  Krause,  A.  K.:  Amer.  Rev.  Tuberc,  1918,  i,  717. 

(15)  Krause,  A.  K.:  Ibid.,  1919,  iii,  1. 

(16)  Krause,  A.  K.:  Personal  communication. 

(17)  Mallory,  F.  B.:  Jour.  Exp.  Med.,  1898,  iii,  612. 

(18)  Mallory,  F.  B.:  The  histology  of  the  skin  lesion  in  measles.     Read  before  the  Amer- 

ican Association  of  Pathologists  and  Bacteriologists,  New  York,  1920. 

(19)  Mallory,  F.  B.:  Principles  of  pathologic  histology.     Saunders,  Phila.,  1914. 

(20)  Mavrogordato,  A.:  Jour.  Hyg.,  1918,  .xvii,  439. 

(21)  Miller,  \V.  S.:  Amer.  Rev.  Tuberc,  1919,  in,  33. 

(22)  Miller,  W.  S.:  Amer.  Jour.  Roentgen.,  1917,  iv,  269. 

(23)  Miller,  W.  S.:  Anat.  Record,  1911,  v,  99. 

(24)  McJuNKiN,  F.  A.:  Arch.  Int.  Med.,  1918,  xxi,  59. 


RELATION   OF   MINERAL  DUSTS  TO  TUBERCULOSIS  755 

(25)  McJUNKlN,  F.  A.:  An  endothelial  Icucocytosis  in  guinea  piRs  by  injection  of  sapro- 

phytic tubercle  bacilli.     Read  before  American  Association  of  I'atbologists  and 
liacteriologists,  New  York,  1920. 

(26)  Sewell,  VV.  T.:  Jour.  I'ath.  &  Uact.,  1918,  xxii,  40. 

(27)  TCHlSTOViTCH,  N.:  .Vnnalcs  dc  I'lnst.  I'asteur,  1889,  iii,  337. 

(28)  Wathns-Pitciipokd,  \V.:  Med.  Jour,  of  So.  Africa,  1914,  ix,  196. 

(29)  General  Report  Miners'  Phthbis  Prevention  Committee.     Pretoria,  South  Africa,  1916. 


AN  ATTEMPT  TO  PRODUCE  EXPERIMENTAL   TUBERCU- 
LOUS PLEURAL  EFFUSIONS  AND  EMPYEMAS 
IN  RABBITS 
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Tuberculous  effusions  and  empyemas  would  well  lend  themselves  to 
therapeusis  provided  it  were  possible  to  experimentally  test  out  the 
proposed  methods  of  treatment  in  a  well-controlled  manner.  It  is 
impossible  to  carry  out  such  experiments  on  man,  and  in  experimental 
animals  where  controls  usually  may  be  obtained  there  is  available  no 
method  which  can  be  relied  upon  to  produce  a  replica  of  the  condition 
found  in  man.  Encouraging  experiments  were  performed  in  1917  by 
Paterson  (1)  on  guinea  pigs  in  which  it  was  found  that  normal  animals, 
given  intrapleural  inoculations  of  tubercle  bacilli,  developed  no  noticeable 
pleural  reaction,  while  such  injections  in  tuberculous  guinea  pigs  resulted 
in  the  exudation  of  serum,  leucocytes,  red  blood  cells  and  fibrin.  Pater- 
son concluded  from  these  experiments  that  clinical  pleural  effusions  are 
caused  by  the  infection  of  an  allergic  pleura.  These  experiments  seemed 
to  be  based  on  a  good  firm  foundation  since  the  difference  between  the 
reaction  of  a  normal  and  a  tuberculous  animal  to  the  injection  of  tubercle 
bacilli  had  been  noted  early  by  Koch  (2)  and  within  recent  years  these 
differences  were  corroborated  by  Trudeau  (3)  and  Krause  (4)  for  the 
lungs,  Soper  (5)  for  the  liver,  and  Romer  and  Joseph  (6)  and  Corper 
(7)  for  the  skin.  Unfortunately,  however,  the  guinea  pig  of  the  com- 
mon available  laboratory  animals  is  too  small  for  satisfactory  experi- 
mentation, while  the  dog  has  a  weak  mediastinum  so  that  gases  or 
liquids  injected  on  one  side  frequently  pass  to  the  other  side  producing 
a  double  pleural  condition.  For  the  experiments  to  be  reported  the 
rabbit  was  taken  as  the  animal  of  choice,  since  it  is  of  fair  size  and 
possesses  a  strong  mediastinal  veil,  although  reacting  slightly  differ- 
ently from  the  guinea  pig  to  infection,  especially  with  human  tubercle 
bacilli.  In  the  latter  respect,  however,  it  seems  to  possess  certain  advan- 
tages over  the  guinea  pig,  in  view  of  the  fact  that  the  human  tubercle 
bacillus  even  if  highly  virulent  for  the  guinea  pig  only  produced  a  local 
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disease  in  the  rabbit  and.  therefore,  the  same  culture  could  be  used  both 
for  preliminary  sensitization  and  final  intrapleural  infection.  Paterson 
used  two  different  cultures  of  human  tubercle  bacilli  (^strain  Rl,  slightly 
virulent,  producing  only  local  disease  in  the  guinea  pig,  for  sensitizing; 
and  three  weeks  or  more  later  strain  H  37,  highly  \'irulent,  intrapleurally) 
throughout  his  entire  experiments. 

The  main  purpose  of  this  investigation  when  initiated  was  not  to 
determine  the  factors  instrumental  in  the  production  of  tuberculous 
pleural  effusions  or  empyemas  but  to  develop  a  method  suitable  for 
uniformly  producing  these  conditions  available  for  studying  the  eflects 
of  various  therapeutic  procedures. 

The  following  experiments  were  performed  in  duplicate  sets,  each 
set  consisting  of  21  rabbits,  full  grown  Flemish  hares,  weighing  from  7 
to  10  pounds  each.  Seven  of  these  served  as  controls,  recei\-ing  no 
sensitizing  injection  of  tubercle  bacilli;  seven  received  a  subcutaneous 
injection  of  1  mgm.  of  \-irulent  human  tubercle  bacilli  Xo.  1851;  while 
the  remaining  seven  were  sensitized  by  the  intravenous  injection  of 
0.2  mgm.  of  culture  no.  1851,  resulting  in  a  pulmonary  miliary  infection. 
The  latter  set  was  chosen  because  this  seemed  more  nearly  to  approxi- 
mate the  condition  in  man,  in  w^hom  an  effusion  or  empyema  is  usually 
associated  with  some  pulmonary  disease.  One  month  after  the  sensi- 
tizing injection,  an  interval  allowang  good  primarj'  tubercle  develop- 
ment which  seems  to  be  essential  for  a  good  secondary  reaction,  the 
entire  set  was  given  an  intrapleural  injection  of  50  cc.  of  7  per  cent  saline 
acacia,'  containing  about  3  mgm.  of  a  good  uniform  suspension  (8) 
of  the  same  culture  of  vinilent  human  tubercle  bacilli,  no.  1851,  used 
for  sensitizing.  The  rabbits  were  killed  in  groups  of  three,  including 
one  control,  one  subcutaneously  sensitized  and  one  intravenously  sensi- 
tized, four  days,  eight  days,  two  weeks,  three  weeks  and  four  weeks 
after  the  final  intrapleural  injection.  Some  of  the  animals  died  of 
snuffles  during  this  time;  but  these  are  not  included  in  the  series,  since 
snuffles  usually  complicates  the  findings  to  such  an  extent  that  the  data 
are  valueless,  and  for  this  reason  only  animals  that  appeared  healthy 
and  were  free  from  intercurrent  disease  when  killed  are  recorded. 

'  The  saline  acacia  was  prepared  by  making  a  7  per  cent  solution  of  gum  acacia  in  0.9 
per  cent  sodium  chloride  solution  and  sterilizing  it  by  autocla\-ing.  See  Bayliss,  W.  M.: 
Jour.  Pharmacol,  c*  Exper.  Tlicrap.,  1920,  xv,  29. 
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EXPERIMENTAL     DATA 

Findings  four  days  after  the  intrapleural  injection  of  tubercle  bacilli: 

Control  rabbit,  N.  1."^  There  are  3  cc.  of  clear  yellow  fluid  in  the  right 
pleural  cavity  and  1  cc.  in  the  left.  The  tubercle  bacilU  are  found  clumped  at 
the  apex  of  the  right  lung  anteriorly  and  on  the  parietal  pleura  posterior  to 
the  sternum. 

Subcittaneoiisly  sensitized,  S.  1.  There  are  4  cc.  of  clear  yellow  fluid  in 
the  right  pleural  cavity  and  none  in  the  left.  The  tubercle  bacilli  are  found 
in  clumps  at  the  apex  of  the  right  lung  and  on  the  parietal  pleura  and  medi- 
astinum. There  are  a  few  very  small  tubercles  in  both  lungs.  The  local 
primarly  lesion  in  the  left  abdominal  wall  is  about  1.5  cm.  in  diameter. 

Intravenously  sensitized,  I.  1.     There  is  no  fluid  in  either  pleural  cavity 
and  large  miliary  tubercles  are  found  throughout  both  lungs.     The  tubercle 
bacilli  injected  intrapleurally  are  found  in  clumps  anteriorly  at  the  apex,  on 
the  mediastinum,  the  sternal  parietal  pleura  and  in  the  interlobar  fissure. 
Findings  eight  days  after  the  intrapleural  injection  of  tubercle  bacilli: 

Control  rabbit,  N.  2.  No  fluid  is  found  in  either  pleural  cavity.  Tubercle 
bacilli  in  clumps  are  present  about  the  hilum  of  the  right  lung  and  on  the 
posterior  surface  of  the  sternum;  otherwise  the  animal  is  negative. 

Subcutaneously  sensitized,  S.  2.  No  fluid  is  found  in  either  pleural  cavity. 
Tubercle  baciUi  are  present  in  clumps  anteriorly  toward  the  apex,  around  the 
hilum  of  the  right  lung,  and  on  the  sternal  surface  of  the  parietal  pleura.  At 
the  local  primary  site  of  injection  there  is  a  caseous  nodule  about  1.2  cm.  in 
diameter.     The  remaining  findings  are  negative. 

Intravenously  sensitized,  I.  2.  No  fluid  is  found  in  either  pleural  cavity. 
Tubercle  bacilli  are  present  in  clumps  anteriorly  on  the  parietal  pleura  on  the 
right  side.  There  are  adhesions  at  the  apex  of  the  right  lung.  Both  lungs 
are  full  of  large  mihary  tubercles. 

Findings  two  weeks  after  the  intrapleural  injection  of  tubercle  bacilli: 

Control  rabbit,  N.  3.  No  fluid  is  found  in  either  pleural  cavity.  The 
tubercles  are  massed  around  the  apex,  along  the  posterior  sternum  on  the 
right  side  and  at  the  base  of  the  heart,  otherwise  the  animal  is  negative. 

Subcutaneously  sensitized,  S.  3.  No  fluid  was  found  in  either  pleural 
cavity.  The  tubercles  are  located  around  the  hilum,  on  the  anterior  surface 
of  the  right  lung,  and  on  the  posterior  surface  of  the  sternum.  There  are  a 
few  adhesions  at  the  apex.  At  the  local  primary  site  of  injection  a  caseous 
nodule  about  2  cm.  in  diameter  is  found.  A  few  tubercles  were  found  in  the 
lungs.     The  remaining  findings  are  negative. 

'  These  animal  number  notations  are  arbitrary  and  are  merely  given  for  simplifying 
the  recording  of  these  experiments,  not  being  the  original  experimental  numbers  of  the 
animals. 
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Inlravdwusly  scitsilizcd,  I.  J.  No  fluid  is  present  in  either  pleural  cavity. 
There  are  iar^e  miliary  lul)ercles  throuKhout  both  lungs,  and  clusters  of 
tulnTcles  on  the  riirlil  posterior  surface  of  the  sternum  and  at  the  anterior 
part  of  the  rij^iit  ai)e.\.  The  pleural  surfaces  otherwise  arc  smooth  and 
ulislening. 

/•"/;;<//«  q.v  tlirve  urcks  after  the  iiilraplcural  injection  of  tubercle  bacilli: 

Control  Rabbit,  .V.  4.  No  fluid  is  |)resent  in  either  pleural  cavity.  The 
tubercles  are  clustered  on  the  posterior  right  sternal  suface  and  on  the  anterior 
margins  of  the  right  lung.  There  is  also  a  cluster  of  tubercles  on  the  parietal 
pleural  surface  at  the  original  site  of  intrapleural  injection.  Otherwise  the 
animal  is  negative. 

Snbciitaneously  sensitized,  S.  4.  There  is  no  fluid  present  in  cither  [)leural 
cavity.  The  tubercles  are  clustered  on  the  right  posterior  sternal  pleura, 
along  the  anterior  mediastinum,  and  on  the  anterior  surface  of  the  right 
lung.  There  are  a  few  tubercles  on  the  mediastinal  part  of  the  diaphragm; 
otherwise  the  pleura  is  smooth  and  glistening.  At  the  local  i)rimary  site  of 
injection  there  is  a  tubercle  about  1  cm.  in  diameter.  The  remainder  of  the 
animal  is  normal. 

Intravenously  sensitized,  I.  -I.  There  is  no  fluid  present  in  either  pleural 
cavity.  There  are  distinct  large  miliary  tubercles  throughout  both  lungs. 
The  tubercles  are  mainly  located  along  the  right  posterior  sternal  surface  and 
a  few  are  found  along  the  anterior  margins  of  the  right  lung  and  right  ])ul- 
monary  hilum.  The  pleural  surfaces  otherwise  are  smooth  and  glistening. 
Findings  four  weeks  after  the  intrapleural  injection  of  tubercle  bacilli: 

Control  rabbit,  X.  5.  There  is  no  tluid  present  in  either  pleural  cavity. 
The  tubercles  are  clustered  along  the  right  sternal  parietal  pleura,  on  the 
anterior  and  mediastinal  surfaces  of  the  right  lung,  and  a  few  are  found  along 
the  pleural  surface  of  the  right  diaphragm.     The  rest  of  the  animal  is  negative. 

Subcutaneously  sensitized,  S.  5.  Resembles  control  rabbit,  N.  5,  except 
for  a  slight  variation  in  the  distribution  of  the  pleural  tubercles.  The  local 
primary  site  of  injection  consists  of  a  caseous  nodule  about  1  cm.  in  diameter. 

Intravenously  sensitized,  I.  5.  There  is  no  fluid  present  in  either  pleural 
ca\-it\'.  There  are  distinct  miliary  tubercles  in  both  lungs.  With  slight  varia- 
tions the  pleural  tubercles  are  located  along  the  right  sternum,  the  anterior 
surfaces  of  the  right  lung  and  the  hilum  of  the  right  lung.  The  pleural  sur- 
faces are  smooth  and  glistening. 

As  nearly  as  repetition  is  possible  with  experimental  animals  the  above 
series  has  been  duplicated;  but  the  report  of  this  series  is  not  included, 
since  it  did  not  differ  materially  in  the  general  findings  and  would  there- 
fore not  add  anything  to  the  above  report.  From  these  two  series  of 
experiments  performed  at  difTerent  inter\-als  the  follo-«-ing  conclusions 
seem  justified : 
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1.  That  viruk-nt  liunian  lulxTcle  bacilli  in  line  suspension  in  gum 
saline  (se\"en  per  cent  acacia  in  physiological  saline)  solution  injected 
intrapleural!}'  on  the  right  side  into  normal  rabbits  tend  to  clump  and 
form  clusters  of  tubercles  especially  toward  the  lower  or  anterior  por- 
tions of  the  right  pleural  cavity  and  on  the  right  lung  and  toward  the 
mediastinum. 

2.  That  there  does  not  seem  to  be  any  difference  in  the  gross  final 
results  of  the  intrapleural  injection  of  the  living  virulent  human  tubercle 
bacilli,  regardless  of  whether  the  rabbits  have  received  either  a  sub- 
cutaneous or  an  intra\enous  (sensitizing)  injection  of  the  same  culture. 
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Fig,  1.  Result  of  IxTR.\pi,ErR.\L  Injectiox  or  \'irulent  Hrii..\N  Tubercle  B.vcilli  into 
A  NoRii.\L  Rabbit  (Front  view) 

Note  the  irregular  distribution  and  clumping  of  the  tubercles  three  weeks  after  inoculation 

Fig.  2,    Result  of  Intrapleural  Injection  of  Tubercle  Bacilli  into  a  Rabbit  Pre- 
\iousLY  Injected  Subcutaneously  with  the  Same   Culture  of  Ti3Ercle 

Bacilli  (Front  view) 

Note  the  irregular  distribution  of  the  tubercles  along  the  anterior  lung  surface  and  the 
sternum. 

Fig,  3,   Result  of  Intrapleural  Injection  of  Tubercle  Bacilli  into  a  Rabbit  Pre- 
viously Gix^EN  AN  Intravenous  Injection  of  the  Same  Bacilli  (Front  view) 

-Vote  the  irregular  distribution  of  tubercles  op  the  right  side  and  the  miliary  tubercles  in 
both  lungs. 
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one    iiKinlli    piinr    hi    llii-    intiMplcur.il    iiiji'ilinn.      I  lir    liniT   histologic 

I  ululi  Ic  ililliirlK  c^  \\  fli'  nnl  st  IK  lift  I. 

.V  I'lial  ill  r;il)l)its  liuTc  is  no  more  tiiidciu)'  to  form  pic-ur;il  t-lTusions 
or  an  i-mpycma  following;  tlu-  intrapliural  injection  of  virulent  (for 
guinea  pifisi  human  tuhercle  hacilli  in  tiiose  animals  having  received 
cither  a  subcutaneous  or  an  iiil  ra\cnous  injection  of  the  same  culture 
of  tuhircic  iiacilii  one  month  prior  to  the  inlra|>leural  injection  than  in 
a  normal  rahliit  not  ha\  inj;  receixed  such  preliminary  sensitizinjj  injec- 
tion, thus  makinji  it  impracticable  to  use  this  method  in  the  rabbit  for 
the  production  of  tuberculous  elTusions  or  emiiyemas  for  experimental 
therapeutic  or  otlur  studies. 


Fig.  4  I'lo.  5 

I'lo.  4.  Kesclt  of  Ixtr.\pi.f.cr.\l  Injection  or  Virulent  Hcm.vn  Tcbercle  Bacilli  into 
A  Normal  Rabbit  Focr  Weeks  ,\pter  Ixfection  (Side  view) 

Nolo  the  irregular  (lislribution  of  the  tubercles 

F'lG.  5.    Result  ok  Intrapleural  Injection  of  Tubercle  Bacilli  into  a  Rabbit  Pre- 

\iousi.v  Injected  Intravenously  with  the  Same  Culture  of  Tubercle 

Bacilli  (Side  view) 

Note  the  irregular  distribution  of  the  tubercles  and  the  presence  of  miliary  tubercles 


762  H.    J.    CORPER   AND    O.    B.    RENSCH 

REFERENCES 

(1)  Paterson,  R.  C:  Amcr.  Rev.  Tubcrc,  I^IT.  i,  353. 

(2)  Koch,  R.:  Deutsch.  med.  Wchnschr.,  1891,  xvii,  101. 

(3)  TRUDE.W,  E.  L.:  New  York  M.  J.,  1903,  Lxxviii,  105. 

(4)  Krause,  a.  K.  :  Nat'I.  Assoc.  Study  &  Prev.  Tuberc.  Tr.,  Utli  annual  metting,  1916,  243. 

(5)  SopER,  W.  B.:  Amer.  Rev.  Tuberc,  1917,  i,  385. 

(6)  Romer,  p.,  .\nd  Joseph,  K.:   Beitr.  z.  Klin.  d.  Tuberk.,  1910,  xvii,  287. 

(7)  CoRPER,  H.  J.:  .\mer.  Rev.  Tuberc,  1917,  i,  407. 

(8)  CoRPER,  H.  J.;  Jour.  Inf.  Dis.,  1918,  xxiii,  500. 


THE  EFFECT  OF    PROLONGED    PNEUMOTHORAX  UPON 
TUBERCULOSIS    OF    THE    LUNGS    OF    RABBITS, 
FOLLOWING  THE  INTRAVENOUS  INJEC- 
TION OF  TUBERCLE  BACILLI 

II.   J.   CORPER   AKD  O.    B.   RKXSCH 
Research  Departmctit,  Xalional  Jewish  Hospital  for  Consumptives,  Denver,  Colorado 

It  is  rather  singular  that  with  the  innumerable  publications  on  arti- 
ficial pneumothorax,  there  should  have  been  practically  no  experimental 
laborator>'  observations  made  on  the  effect  of  this  procedure  upon  pul- 
monar}'  tuberculosis  in  animals  until  in  1919.  when  Shaw  (1)  reported 
rather  scanty  observations  on  rabbits,  from  which  he  concluded  that 
artificial  compression  led  to  a  greater  tuberculous  involvement  of  the 
collapsed  than  of  the  noncollapsed  lung.  If  these  observations  were 
authentic  and  borne  out  in  man.  the  use  of  artificial  pneumothorax  as  a 
therapeutic  procedure  might  certainly  appear  open  to  condemnation. 
In  a  previous  paper  by  Corper,  Simon  and  Rensch  (2) ,  the  observ-ations 
made  by  Shaw  could  not  be  corroborated.  In  a  large  series  of  well-con- 
trolled rabbits  it  was  found  that  one  sided  artificial  pneumothorax,  or 
compression  of  one  of  the  lungs  by  means  of  fluid  (artificial  hydrothorax), 
had  no  visible  macroscopic  influence  upon  the  number  or  type  of  the 
tuberculous  lesions  resulting  from  the  intravenous  injection  of  ^•irulent 
human  tubercle  bacilli,  regardless  of  whether  the  compression  was  made 
on  the  right  or  left  side,  or  a  day  before  or  a  day  after  the  intravenous 
injection  of  the  tubercle  bacilli.  There  was  also  noted  no  differences 
between  the  number  or  type  of  the  tuberculous  lesions  in  animals  with 
one  lung  compressed  as  compared  to  normal  noncompressed  animals, 
although  the  differences  between  the  different  animals  of  the  same  series 
receiving  the  same  intravenous  injections  of  tubercle  bacilli  were  greater 
than  the  differences  found  between  the  two  lungs  of  the  same  animal. 
In  these  previous  experiments  which  aimed  mainly  to  repeat  and  attempt 
to  corroborate  Shaw's  work,  the  artificial  pneumothorax  was  not  main- 
tained for  a  sufficiently  long  time,  to  be  entirely  con\-incing  as  to  whether 
this  procedure  might  not  have  some  effect,  possibly  beneficial,  upon  the 
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tuberculosis  in  the  lungs.  It  therefore  seemed  desirable  to  extend  the 
time  period  of  the  tests  as  far  as  was  consistent  with  the  life  of  the  exper- 
imental animal  used.  The  following  experiments  were  planned  for  this 
purpose  as  an  addendum  to  the  previous  contribution. 

This  experiment  included  16  rabbits:  6  controls  given  an  intrave- 
nous injection  of  a  uniform  emulsion  (3),  containing  0.2  mgm.  of  a  culture 
no.  1851  of  virulent  human  tubercle  bacilli  in  1  cc.  of  0.9  per  cent  sodium 
chloride  solution,  and  10  rabbits  similarly  injected  with  tubercle  bacilli 
and  shortly  thereafter  given  an  intrapleural  injection  of  air  on  the  right 
side,  after  which  the  compression  was  maintained  by  injecting  air  into 
the  right  pleura  at  intervals  of  two  to  three  days  throughout  the  entire 
period  of  experimentation  as  detailed  in  the  following  protocols.  Of  the 
6  control  rabbits,  5  survived  the  entire  experimental  period;  while  of  the 
10  pneumothorax  rabbits,  5  survived.  Only  the  findings  on  the  5  con- 
trols and  5  pneumothorax  rabbits  surviving  the  entire  interval  are 
recorded. 

Control  rabbits  receiving  only  tubercle  bacilli  intravenously.  The  entire 
series,  controls  and  pneumothorax  rabbits,  were  killed  one  month  after  the 
injection  of  the  tubercle  bacilli  and  the  initiation  of  the  artificial  pneumo- 
thorax. 

Control  rabbit  no.  1.  At  postmortem  revealed  a  uniformly  distributed 
miliary  tuberculosis  of  both  lungs,  the  tubercles  being  about  0.5  to  1.5  mm. 
in  diameter. 

Control  rabbit  no.  2.  Upon  section  both  lungs  were  uniformly  involved 
by  a  miliary  tuberculosis,  the  tubercles  being  about  0.5  to  1.0  mm.  in  diameter. 

Control  rabbit  no.  3.  Upon  section  this  rabbit  revealed  a  uniformly 
distributed  miliary  tuberculosis  of  both  lungs,  with  tubercles  ranging  from 
0.5  to  1.5  mm.  in  diameter. 

Control  rabbit  no.  4.  Practically  a  duplicate  in  distribution  and  findings 
to  rabbit  no.  3. 

Control  rabbit  no  5.  Practically  a  duplicate  in  pulmonary  findings  to 
rabbit  no.  2. 
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Pneumothorax  rabbit  no.  1.  On  section  revealed  a  uniform  dislriljulion 
of  miliary  tubercles  about  0.5  to  1  mm.  in  diameter  throughout  both  lungs. 
The  right  lung  was  well  collapsed. 
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Pneumothorax  rabbit  no.  2.     At  postmortem  revealed  findings  not  differ- 
ing greatly  from  those  of  rabbit  no.  1.    The  right  lung  was  well  collapsed. 
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Pneumothorax  Rabbit  no.  3.  On  section  there  was  found  a  uniform  dis- 
tribution of  miliary  tubercles  from  0.5  to  1.5  mm.  in  diameter  throughout 
both  lungs.    The  right  lung  was  well  collapsed. 


DAY  OF  EXPERIMENT 

AIK  INJECTED. 

WATER  MANOMETER  READING 

CC. 

cm. 

1 

50 

+0.5  to  -0.0 

3 

50 

+  1.0to  -0  0 

5 

50 

+2.0to  +1.5 

7 

75 

No  reading 

9 

75 

+2.0to  +1.0 

12 

50 

+0.5  to  -0.0 

14 

50 

+0.5  to  -0.0 

17 

50 

+0.5  to  -0.0 

21 

75 

+2.0  to  -0.0 

24 

45 

+  1.0  to  -0.0 

26 

50 

+  1.0to  -0.0 

29 

60 

+  1.0to  -0.0 

Pneumothorax  rabbit  no.  4.  Postmortem  revealed  a  uniformly  distributed 
miliary  tuberculosis  throughout  both  lungs  the  tubercles  ranging  in  diameter 
from  0.5  to  1.5  mm.  The  right  lung  was  well  collapsed,  the  middle  lobe 
being  entirely  consolidated  (not  a  tuberculous  bronchopneumonia). 


DAY  OF  EXPERIMENT 

AIR  INJECTED 

WATER  MANOMETER  READING 

CC. 

cm. 

1 

50 

+0.5  to  -1.0 

3 

50 

+0.5  to  -0.5 

5 

75 

+0.5  to  -0.5 

7 

75 

+  1.0to  -0.5 

9 

75 

+2.0  to  +0.5 

12 

75 

+  1.0  to  -0.0 

14 

75 

+  1.0  to  -0.0 

17 

75 

+  1.5  to  -0.0 

21 

100 

+  1,5  to  -0.0 

24 

75 

+  1.0  to  -0.0 

26 

75 

+  1.0to  -0.0 

29 

65 

+  1.0to  -0.0 
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Cottlrol  rabbil  no.  5.  Oil  si-ilioii  revealed  a  liiiil\-  uiiilnrin  <listril>uti<)n  uf 
miliary  lul)friii-s  thniUKluiul  liolh  lunns,  raiiKinn  from  l).5  lo  1  mm.  in  diam- 
ilir.      Ihc  rJKhl  luiii;  was  well  collapsed. 


DAY  OF  r.XPI'.KIMt^Nr 


1 
?, 

5 
7 
<) 
IJ 
1) 
17 
21 
24 
26 
2>) 


AIR    \\)V.K'J¥M 

WATKK    UASOUKTCR    Kr-.ArMNr. 

(r. 

cm. 

50 

+0.5  to  -0.0 

SO 

+  1.0  lo  -0.0 

SO 

+  1.5  to  -0  0 

75 

+  15  to  +0,5 

75 

+  1.0to  -0.0 

75 

1-15  to +0.5 

75 

+  1.0  to  -0  0 

75 

+  10  to  -0.0 

ino 

1-15  to +0.5 

75 

M  Old  -0.0 

75 

+  1.5  lo  -0.5 

75 

+  1.0  lo  -0.0 

On  account  of  the  unitorniity  oiitaincd  in  those  findings,  there  being 
no  appreeialjle  gross  macroscopic  dilTerences  l)et\veen  the  lungs  of  the 
pneumothorax  and  tuberculous  nontreated  rabbits,  a  photograph  is 
given  of  llic  lungs  of  only  oni'  ly])ical  conlnil  and  one  typical  pneumo- 
tht)ra.\  rabbit  (see  ligs.  1  and  1).  l''or  the  sake  of  preserxation  and  of  uni- 
formity in  photography,  both  of  these  lungs  have  been  inllated  by  tying 
the  trachea  and  injecting  into  it  about  20  cc.  of  a  20  per  cent  glycerol,  20 
per  cent  fomialdchyde  mixture.  The  specimen  on  the  left  side  (larger 
appearing)  in  the  photograph  was  obtained  from  the  pneumothorax 
rabbit.  Xote  the  uniformity  in  number  and  size  of  the  small  tubercles 
in  both  the  rigiil  and  left  lung.  The  specimen  on  the  right  side  in  the 
photograi)h  was  taken  from  the  untreated  rabbit.  Xote  the  uniformity 
of  the  distribution  and  size  of  the  miliary  tubercles  in  both  lungs,  right 
and  left,  and  the  striking  similarity  in  number  and  size  of  these  miliary 
tubercles  to  those  in  the  lungs  (left  side  sjiecimen  of  photograph)  from 
the  treated  animal. 
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Fig.  1  Fig.  2 

Fig.  1.    Pneumothorax  Rabbit 
Pneumothorax  induced  on  right  side  and  continued  for  one  month. 

Fig.  2.   Nou.mal  Rabbit 
Note  the  uniformity  in  both  size  and  distribution  of  the  miliary  tubercles  in  both  ani- 
mals and  in  both  lungs  of  each  animal. 


SUMM.^RY    .\ND    CONCLUSIONS 

Prolonged  artificial  pneuriiothorax  in  rabbits  sufficient  to  induce  a 
good  collapse  of  the  right  lung,  initiated  shortly  after  the  intra\enous 
injection  of  a  suspension  of  virulent  human  tubercle  bacilli  and  main- 
tained for  a  period  of  a  month  by  means  of  the  intrapleural  injection  of 
air  every  second  or  third  day  throughout  the  e.xpcrimental  period,  has 
no  appreciable  effect  upon  the  size  or  number  of  macroscopic  tubercles 
found  in  the  lungs  of  the  treated  animals  as  compared  to  the  untreated, 
or  in  the  compressed  right  lung  as  comjiared  to  the  noncollapsed  left  lung. 
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THE    PULMONARY    DISTRIBUTION    OF  FINELY  DIVIDED 

SUSPENSIONS  INJECTED  INTRAVENOUSLY  INTO 

RABBITS  AFTER  THE  PRODUCTION  OF 

ARTIFICIAL  PNEUMOTHORAX 

H.  J.  COKl'KK  Asn  O.  11.  RKN'SCH 
Research  Defnirlmenl,  Sational  Jacish  Hospital  for  Consumpliies    Denver,  Colorado 

In  a  previous  communication  by  Corpcr,  Simon  and  Rensch  (1), 
on  the  effect  of  artificial  pneumothorax  upon  experimental  pulmonary 
tuberculosis  in  the  rabbit,  there  were  reported  a  few  experiments  per- 
formed for  the  purpose  of  obtaining  information  on  the  observation 
made  that  the  tubercles  in  the  lungs  resulting  from  the  intravenous 
injection  of  a  uniform  suspension  of  virulent  human  tubercle  bacilli 
were  equally  distributed  in  both  lungs,  regardless  of  whether  one  of 
the  lungs  had  been  compressed  a  day  before  or  a  day  after  the  injection 
of  the  bacilli.  It  seemed  that  compression  of  a  lung  before  the  injection 
should  have  had  an  effect  upon  the  pulmonary  circulation  and  thus 
result  in  an  altered  distribution  of  the  tubercles  in  the  two  lungs.  In 
order  to  eliminate  the  time  interv'al  necessary  for  the  development  of 
the  pulmonary-  tubercles  resulting  from  the  intravenous  injection  of 
the  tubercle  bacilli,  suspensions  of  Prussian  blue,  scarlet  R  and  starch 
were  used  for  the  intravenous  injection  and  the  injections  were  given 
within  one-half  hour  after  a  good  compression  of  the  lung.  The  Prus- 
sian blue  precipitate  was  used  because  it  imparted  an  immediate  blue 
color  to  the  lung  and  allowed  an  approximate  color  comparison  of  the 
compressed  and  normal  lung,  thus  bringing  out  any  gross  differences 
in  the  distribution  of  the  injected  particles.  The  scarlet  R  suspension 
did  not  impart  a  color  to  the  lungs  but  was  well  suited  for  accurate 
quantitative  chemical  analysis,  while  the  starch  could  be  tinted  blue 
by  immersion  in  a  weak  iodine  solution.  The  latter  proved  to  be  least 
suited  for  the  purpose  at  hand.  These  substances  were  found  to  be 
uniformly  distributed  in  both  lungs,  similar  to  the  tubercles  resulting 
from  the  intravenous  injection  of  tubercle  bacilli,  regardless  of  whether 
the  lung  was  compressed  before  injection  or  not.  It  was  also  noted 
that  the  Prussian  blue  gradually  and  uniformly  disappeared  from  both 
the  compressed  and  normal  lungs. 
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These  experiments,  having  been  performed  immediately  following 
compression,  did  not  give  any  infomiation  regarding  such  changes  as 
may  occur  after  artificial  pneumothorax  had  been  maintained  for  a 
loiig  period  of  time  and  it  is  for  this  reason  that  the  following  experi- 
ments were  performed.  This  question  was  also  raised  by  Dr.  E.  R. 
Baldwin  in  a  personal  interview  with  one  of  us  who  suggested  that  the 
following  experiments  should  materially  increase  the  value  of  these 
investigations. 

In  the  following  experiments  compression  of  the  right  lung  was  main- 
tained over  periods  of  two  and  four  weeks  before  the  injection  of  the 
suspensions  of  Prussian  blue  and  scarlet  R  into  the  circulation. 

The  compression  was  obtained  by  means  of  air  using  the  usual  Floyd- 
Robinson  pneumothorax  apparatus.  The  gas  was  injected  every  two 
or  three  days,  starting  with  small  amounts  of  about  50  to  100  cc,  depend- 
ing upon  the  size  of  the  animal,  in  order  to  obtain  a  gradual  compression. 
If  too  much  gas  was  given  at  the  beginning  the  mortality  among  the 
rabbits  thus  treated  was  very  high.  Even  with  gradual  and  slow  com- 
pression it  was  possible  only  to  maintain  about  one-half  of  the  rabbits 
for  a  month  for  the  final  distribution  test.  The  Prussian  blue  was 
prepared  from  ferric  chloride  and  potassium  ferrocyanide  as  described 
in  the  previous  article  (loc.  cit.),  while  the  scarlet  R  suspension  was  pre- 
pared by  adding  about  one-twentieth  volume  of  a  strong  ether  solution 
of  scarlet  R  to  a  0.9  per  cent  sodium  chloride  =  7  per  cent  gum  acacia 
solution  (2)  and  shaking  vigorously  for  about  five  minutes,  when  the 
scarlet  R  is  found  precipitated  in  a  fine  brown  suspension  in  the  gum 
acacia  solution.  The  scarlet  R  remains  suspended  in  this  solution  with- 
out preceptible  settling  for  about  eight  to  twenty-four  hours. 

THE  DISTRIBUTION  OF  SCARLET  R  SUSPENSION  INJECTED  INTRAVENOUSLY 
IN  THE  LUNGS  OF  NORMAL  RABBITS  AND  IN  THOSE  WITH  A  RIGHT- 
SIDED  PNEUMOTHORAX  MAINTAINED  FOR  TWO  AND  FOUR  WEEKS 

For  the  sake  of  comparison  and  as  a  control  to  this  experiment  five 
normal  rabbits  were  given  an  intravenous  injection  of  5  cc.  of  7  per  cent 
gum  acacia-saline  solution,  containing  0.64  mgm.  of  scarlet  R  (Griibler) 
in  fine  suspension.  These  rabbits  were  then  killed  at  intervals  of  ten 
minutes,  one  and  four  hours  and  one  and  two  days,  when  their  lungs 
were  removed,  weighed  individually  and  extracted  by  means  of  warm 
95  per  cent  ethyl  alcohol.     The  total  alcoholic  extracts  were  filtered, 


DISTRIBUTION   OF   FINELY  DIVIDED   SUSPENSIONS 


771 


diluted  to  a  ditinitc  volume  and  the  amount  of  scarlet  R  present  deter- 
mined colorimctrically  by  comparison  with  a  standard  known  scarlet 
R  solution  in  95  per  cent  alcohol,  using  for  this  purpose  the  Kober 
colorimeter.  Likewise,  a  series  of  five  rabbits  (the  survivors  from  an 
initial  twelve)  in  which  the  right  lung  had  been  maintained  collapsed 
over  a  period  of  two  weeks  was  given  single  intravenous  injections  of 
5  cc.  of  the  same  suspension  of  scarlet  R  (containing  0,64  mgm.).  These 
animals  were  killed  at  intcrs'als  of  thirty  minutes,  one  and  four  hours, 
and  one  and  two  days  when  their  lungs  were  removed  and  analyzed 
for  scarlet  R  colorimctrically. 

The  detailed  accounts  of  the  pneumothorax  set  of  rabbits  were  as 
follows : 

Thirty  minute  rabbit 


DAYS 

AIS  INJECTED 

WATER  UANOUETES    KEADtNC 

CC. 

cm. 

1 

125 

+2.0  to +1.0 

3 

75 

+2  0  to +0.5 

5 

75 

+2.0  to +0.5 

7 

50 

+2.0  to +0.5 

10 

100 

+  1.0  to +0.0 

14 

50 

+  1.0  to +0  5 

Postmortem  revealed  a  well  collapsed  right  lung. 

One  hour  rabbit 


DAYS 

Am  INJECTED 

WATER  llANOMETER  READING 

ec. 

cm. 

1 

150 

+2.0to+1.0 

3 

75 

+2.5  to +1.0 

5 

100 

+  1.0  to +0.5 

7 

100 

+  1.0  to  -0.0 

10 

100 

+  1.0  to  -0.0 

14 

50 

+  1.0  to -0.0 

Pcstmortem  revealed  a  well  csUapsed  right  lung. 

Four  hour  rabbit 


DAYS 

AIR  INJECTED 

WATER  UANOUETER  READING 

CC, 

cm. 

1 

125 

+  1.0  to  -0.0 

3 

75 

+2.0  to +0.5 

5 

75 

+2.0  to +0.5 

7 

75 

+2.0  to +0.5 

10 

100 

+  1.0  to- -0.0 

14 

50 

+  1.0  to  -0.0 

Postmortem  showed  a  good  collapse  of  the  right  lung. 
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One  day  rabbit 


DAYS 

AIR  INJECTED 

WATER  MANOMETER  READING 

CC, 

cm. 

1 

100 

+2.0  to +1.0 

3 

75 

+2.5  to +2.0 

5 

100 

+  1.5  to  +0.5 

7 

75 

+  1.0  to  -0.0 

10 

100 

+  1.0  to -0.0 

14 

75 

+  1.0  to  -0.0 

Postmortem  examintion  revealed  a  good  collapse  of  the  right  lung  with  a  bronchopneu- 
monic  consolidation  of  the  middle  lobe. 


Tu'O  day  rabbit 


DAYS 

AIR  INJECTED 

WATER  MANOMETER  READING 

CC. 

cm. 

1 

125 

+2.5  to +1.5 

3 

50 

+3.0  to +2.0 

5 

75 

+  1.0  to  -0.0 

7 

60 

+  1.5  to  -0.0 

10 

125 

+  1.5  to  -0.0 

14 

50 

+  1.0to  -0.0 

Postmortem  revealed  a  well  collapsed  right  lung. 

The  results  of  the  analysis  for  scarlet  R  and  the  weights  of  the  lungs 
are  given  in  table  1  for  the  normal  rabbits,  and  in  table  2  for  those  with 
the  right  lung  compressed  two  weeks,  and  table  3  for  those  compressed 
four  weeks : 

TABLE  I 
Distribution  of  a  suspension  of  scarlet  R  in  the  lungs  of  normal  rabbits  after  intravenous  injection 


RIGHT  LUNG 

LEFT  LONG 

INTERVAL  AFTER  THE  INJECTION  OF 
SCARLET  R 

Total 
moist 
weight 

Scarlet  R  present 

Total 
moist 
weight 

Scarlet  R  present 

Total 

Per  gram 
of  lung 

Total 

Per  gram 
of  lung 

7.10 
6.80 
9.05 
6.75 
6.30 

mgm. 

0.113 
0.098 
0  071 
0  057 
0.064 

mgm. 

0.016 
0.014 
0.008 
0.009 
0.010 

5.05 
4.40 
6.15 
4.65 
4.75 

mgm. 

0.070 
0.069 
0.095 
0.071 
0.049 

mgm. 
0  014 

0.016 

0.015 

1  day 

0.015 

2  days 

0.011 

Average 

7.20 

0.081 

0.011 

5.00 

0.071 

0.014 
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1 1  is  to  be-  noted  after  examination  of  table  1  thai  scarlet  R  particles 
do  not  readily  disappear  from  the  lungs  following  intravenous  injection 
into  normal  rabbits  and  that  there  is  a  considerable  range  of  variation 
between  the  distribution  in  the  lungs  of  the  various  animals,  so  that 
only  by  averaging  the  findings  in  a  series  of  animals  is  the  approximate 
relative  distribution  between  the  right  and  left  lungs  obtained.  In 
total  average  the  right  lung  seems  to  retain  more  of  the  scarlet  R  particles, 
while  on  the  basis  of  average  per  gram  weight  of  moist  lung  tissue  the 
left  lung  retains  more  in  the  approximate  proportion  of  1 1  for  the  right 
to  14  for  the  left. 

TABLE  2 

Dlslribulion  of  a  suspension  of  scarlet  R,  follouing  inlravcnous  injection  in  the  lungs  of  rabbits 
with  a  right-sided  pneumothorax  maintained  for  two  weeks 


UCBT  LUNG 

LZrr  LDNG 

IMTERVAL  ArTE>  THE  INJECTION  OP 
SCARLET  R 

Total 
moist 
weight 

Scarlet  R  present 

Total 
moist 
weight 

Scarlet  R  present 

Total 

Per  gram 
of  lung 

Total 

Per  gram 
of  lung 

30  minutes 

5.59 

8.10 

7.30 

5.35* 

8.35 

mtm. 

0.120 

0.072 

0.091 

0.084 

0.064 

mtm. 

0.022 

0.009 

0.013 

0.016 

0.008 

4.50 
11.15 

5.30 
6.20 

7.35 

mtm. 

0.140 
0.070 
0.134 
0.093 
0  074 

mtm. 

0.031 

1  hour 

0.006 

4  hours 

0.025 

1  d.-iv   

0.015 

2  (ia\'s 

0.010 

Average 

6.94 

0.086 

0.013 

6  90 

0.102 

0.017 

•This  lung  had  a  pneumonic  consolidated  middle  lobe  which  weighed  2.3  grams  and  con- 
tained no  scarlet  R.  This  lobe  was  not  included  in  the  weight  of  the  right  lung  or  in  the 
final  average  total  moist  weight  figure. 


An  examination  of  table  2  reveals  that  there  is  not  a  marked  difTerence 
between  the  distribution  of  the  scarlet  R  suspension  in  the  lungs  after 
two  weeks  compression  as  compared  to  the  normal  lungs  in  table  1. 
The  lower  average  total  milligrams  of  scarlet  R  in  the  right  lung  may 
be  considered  a  slight  elTect.  but  when  the  figures  are  \-iewed  from  the 
standpoint  of  the  average  milligrams  scarlet  R  per  gram  of  lung  the 
proportion  13  for  the  right  lung  as  compared  to  17  for  the  left  lung  is 
about  the  same  proportion  as  that  noted  in  the  normal  animals. 
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The  detailed  accounts  of  the  pneumothorax  group  of  rabbits  main- 
tained for  four  weeks  were  as  follows: 

Thirty  minute  rabbit 


DAYS 

AIR  INJECTED 

WATER  MAHOMETEE     READING 

CC. 

cm. 

1 

75 

+  1.0to  -0.5 

3 

100 

No  reading 

6 

100 

+  1.0  to +0.5 

8 

100 

+  1.0  to  -0.0 

11 

75 

+  1.0  to  -0.5 

14 

75 

+0.5  to  -0.5 

18 

75 

+  1.0  to  -0.0 

22 

75 

+  1.0  to  -0.0 

26 

75 

+  1.0  to  -0.0 

29 

75 

+  1.0  to  -0.0 

Postmortem  revealed  a  well  coUapsed  right  lung. 

One  hour  rabbit 


DAVS 

AIR  INJECTED 

WATER  MANOMETER  READING 

CC. 

cm. 

1 

50 

No  reading 

3 

100 

No  reading 

6 

100 

+  1.0  to -0.0 

8 

75 

+  1.0  to  -0.0 

11 

100 

No  reading 

14 

75 

+0.5  to  -0.0 

18 

50 

+  1.0to  -0.0 

22 

100 

+0.5  to -0.0 

26 

75 

+  1.0to  -0.0 

29 

75 

+  1.0  to  -0.0 

A  well  collapsed  right  lung  was  found  on  section. 

Four  hour  rabbit 


DAYS 

Am  INJECTED 

WATER  MANOMETER  READING 

CC. 

cm. 

1 

50 

+  1.0  to  -0.5 

3 

100 

+  1.0to  -0.0 

6 

100 

+  1.0to  -0.0 

8 

100 

+0.5  to  -0.0 

11 

75 

+0.5  to  -0.5 

14 

75 

+  1.0  to  -0.0 

18 

75 

+  1.5  to  -0.0 

22 

75 

+0,5  to  -0.0 

26 

75 

+  1.0to  -0.0 

29 

75 

+  1.0to  -0.0 

Good  compression  of  the  right  lung  was  found  at  postmortem, 
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Otu  day  rabbit 


DAiri 

Am  INJICTSO 

WATn  HANOHETU  UUDnO 

u. 

CM. 

1 

50 

+0.5  to  -0.0 

3 

100 

+  1.01O  -0.0 

6 

100 

+  1.5  to  -0.0 

8 

100 

+  1.0  to  -0.0 

11 

100 

+2.0to  -1.0 

14 

75 

+  1.0to  -0.0 

18 

75 

+2.0  to +0.5 

22 

80 

+  1.5  to  -0.0 

26 

75 

+2.0  to  +1.0  . 

29 

75 

+  1.5  to +0.5 

Good  compression  of  the  right  lung  found  on  section. 

Two  day  rabbit 


DAYS 

AIR  DIJICTED 

WATES  HANOIfETES  BEADIMO 

CC. 

cm. 

1 

50 

+1.5  to  -0.5 

3 

100 

No  reading 

6 

100 

+  1.0  to  -0.0 

8 

75 

+1.5  to  -0.0 

11 

100 

+0.5  to  -0.0 

14 

75 

+  1.0  to  -0.0 

18 

75 

+0.5  to  -0.5 

22 

80 

+0.5  to  -0.0 

26 

75 

+1.5  to  -0.0 

29 

75 

+  1.0to  -0.0 

The  right  lung  was  found  well  coUap.^ed  at  postmortem. 


These  rabbits  were  injected  at  a  different  time  than  those  reported 
above  in  tables  1  and  2,  receiving  a  newly  made  suspension  of  scarlet 
R,  each  rabbit  receiving  6  cc.  of  7  per  cent  gum  acacia  in  saline  solution 
intravenously,  containing  0.78  mgm.  of  scarlet  R.  The  series  when 
begun  consisted  of  12  rabbits,  of  which  6  sur\-ived  the  four  weeks  for 
the  intravenous  injection  and  analysis.  The  results  of  the  analysis  of 
the  5  found  suitable  for  this  purpose  are  given  in  table  3. 

An  examination  of  table  3  reveals  that  there  is  an  appreciable  differ- 
ence between  the  amount  of  scarlet  R  found  in  the  average  per  gram 
of  lung  after  four  weeks  of  collapse  as  compared  to  the  average  per  gram 
of  noncollapsed  left  lung,  the  proportion  right  collapsed  14  to  left  non- 
collapsed  29  differing  distinctly  from  the  findings  in  the  untreated  rab- 
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TABLE  3 

Distribution  of  a  suspension  of  scarlet  R,  after  intravenous  injection,  in  the  lungs  of  rabbits  with 
a  right-sided  pneumothorax  maintained  for  four  n-eeks 


RIGHT  LDNG 

LEFT  LUNG 

l.VTEEV.U.  AFTER  THE  INJECTION  OF 
SCARLET  R 

Total 
moist 
weight 

Scarlet  R  present 

Total 
moist 
weight 

Scarlet  R  present 

Total 

Per  gram 
of  lung 

Total 

Per  gram 
of  lung 

5.80 

10.15 

11.2 

8.4 

7.1 

mgm. 

0.209 
0.056 
0.048 
0.051 
0.143 

mgm. 

0.036 

0.005 

0.004 
0.006 
0.020 

4.65 
6.80 
6.25 
6.80 
5.20 

mgm. 
0.219 

0.172 
0.185 
0.100 
0.153 

mgm. 

0.047 

0.025 

0.029 

1  dav    

0  015 

2  days    

0.029 

Average                              . . . 

8.53 

0.101 

0.014 

5.90 

0.166 

0.029 

bits,  right  collapsed  11  to  left  14,  or  those  only  collapsed  for  two  weeks, 
right  collapsed  13  to  left  noncoUapsed  17.  This  difference  is  also  noted 
in  the  average  total  milligrams  of  scarlet  R  in  the  entire  right  or  left 
lung,  the  normal  right  to  left  being  81  to  71,  whereas  after  two  weeks 
pneumothorax  it  was  86  to  102  and  after  four  weeks,  101  to  166. 

It  must  be  admitted,  however,  as  is  easily  revealed  by  a  careful  exami- 
nation of  these  tables  that  these  changes  though  they  occur  in  the 
average  and  therefore  in  the  majority  of  the  animals  carmot  always 
be  applied  as  a  hard  and  fast  rule. 


THE    DISTRIBUTION    OF    PRUSSIAN     BLUE    SUSPENSION    INJECTED    INTRA- 
VENOUSLY  IN   THE    LUNGS    OF   R,A.BBITS   IMMEDLA.TELY   AFTER   RIGHT 
SIDED   PNEUMOTHORAX  AND   AFTER    PNEUMOTHORAX    HAD   BEEN 
MAUSfTAINED    FOR   FOUR  W^EEKS 

The  observations  made  on  animals  given  an  intravenous  injection  of 
Prussian  blue  are  merely  macroscopic  and  cannot  be  as  accurate  as 
those  obtained  with  scarlet  R.  Very  marked  differences  should,  how- 
ever, be  discernible  and  they  are  especially  valuable  since  the  Prussian 
blue  precipitate  is  slightly  soluble  in  the  blood  and  therefore  allows 
observations  on  its  disappearance  which  may  also  be  taken  as  an  approxi- 
mate circulatory  effect. 

The  data  on  the  distribution  and  disappearance  of  the  Prussian  blue 
from  the  lungs  after  acute  collapse  were  given  in  the  previous  paper  but 
at  that  time  no  photographs  were  incorporated  in  the  article  so  that 
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they  an-  included  preferably  here,  since  comparison  is  then  possible 
between  the  result  of  acute  (one-half  hour  collapse  before  injection) 
as  comi^ared  to  chronic  (four  weeks  of  collapse  before  injection)  reaction 
(see  figures).  Unfortunately  black  and  white  photography  cannot 
depict  the  actual  presence  and  absence  of  the  blue  pigment,  but  the 
ligures  illustrati'  well  the  fairly  unifonn  ami  cfjual  distribution  of  this 
pigment  and  its  gradual  disappearance  from  I)oth  lungs,  regardless  of 
collapse.  Only  four  lungs  are  pictured  for  each  set  since  they  give 
practically  all  the  information  desired,  which  could  not  be  appreciably 
improved  upon  by  the  addition  of  more  pictures. 

Since  the  detailed  findings  with  Prussian  blue  after  four  weeks'  com- 
pression did  not  dilTer  materially  from  those  recorded  in  table  2  of  the 
former  paper,  reference  to  the  charted  findings  in  that  paper  will  also 
apply  to  those  obtained  after  prolonged  (four  weeks)  pneumothorax. 
P'or  visual  comparison,  however,  the  figures  of  four  sets  of  lungs  showing 
the  distribution  of  the  Prussian  blue  after  different  intervals  following 
the  intravenous  injection  of  this  pigment  four  weeks  after  the  mainte- 
nance of  artificial  pneumothorax  are  given. 

SUMMARY  AND   CONCLUSIONS 

A  fine  suspension  of  scarlet  R  in  gum  acacia-saline  injected  intraven- 
ously into  nonnal  rabbits  is  distributed  to  the  two  lungs,  but  the  amounts 
found  in  the  right  or  left  lung  by  accurate  colorimetric  analysis  are 
subject  to  considerable  variation  in  the  individual  rabbits,  so  that  only 
by  averaging  the  findings  in  a  series  of  animals  is  the  approximate  distri- 
bution obtainable.  Such  an  average  reveals  the  entire  right  lung  to 
possess  more  of  the  scarlet  R  suspension  than  the  left  in  proportion  of 
81  to  71  while  on  the  basis  of  per  gram  weight  of  lung  tissue  the  pro- 
portion 11  right  to  14  left  holds. 

Compression  of  the  right  lung  by  means  of  air  (artificial  pneumothorax) 
maintained  for  a  period  of  two  weeks,  followed  by  the  intravenous  injec- 
tion of  a  suspension  of  scarlet  R,  does  not  appreciably  alter  this  average  " 
relation  resulting  from  the  examination  of  a  series  of  rabbits,  although 
a  slight  difference  is  appreciated,  especially  in  comparing  the  total 
average  lung  weight  (the  proportion  being  right  (compressed)  86  to 
left  102)  while  the  average  scarlet  R  per  gram  lung  is  unaltered  (right 
(compressed)  13  to  left  17).  Artificial  pneumothorax  maintained  for 
four  weeks,  however,  reveals  an  appreciable  average  change,  the  scarlet 
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R  present  in  the  total  average  lung  weight  being  less  in  the  compressed 
than  in  the  noncompressed  lung  (the  proportion  being  right  (compressed) 
101  to  left  166)  while  the  average  scarlet  R  present  on  the  basis  of  per 
gram  lung  is  also  less  in  the  right  as  compared  to  the  findings  in  the 
normal  animal  (the  proportion  being  right  compressed  14  to  left  29). 

It  is,  however,  to  be  noted  that  these  changes,  though  they  are  per- 
ceptible in  averaging  a  series  of  animals,  are  subject  in  individual  cases 
to  marked  variations  and  may  not  hold  true,  the  individual  rabbit  at 
times  even  after  four  weeks  maintenance  of  pneumothorax  revealing 
proportions  well  within  the  average  normal  findings. 

These  diflferences,  following  prolonged  pneumothorax,  between  the 
compressed  and  noncompressed  lungs  are  not  marked  enough  to  be 
discernible  by  the  gross  macroscopic  findings  with  a  pigment  like  Prus- 
sian blue  which,  injected  intravenously,  reveals  a  fairly  uniform  dis- 
tribution even  after  four  weeks  duration  of  the  pneumothorax  in  rabbits, 
and  likewise  a  fairly  uniform  disappearance  of  this  partially  soluble 
blue  pigment. 
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Fig.  1.  The  Uistribitiox  of  Prussiax  Blue  and  its  Disappearance    at   Certain 
Interv.vls  from  the  Lings  in  Rabbits  in  Which  a  Right-Sided  .\rtificial  Ps-eotio- 

THOR.VX  W.\S   ProDICED  A  ShoRT  TiME    (30    MINUTFS)    PRIOR    TO    IXTR^WENOUS    INJECTION 

OF  th»:  Pigment 

Specimen  1  was  obtained  immediately  after  injection  of  Prussian  blue. 

Specimen  2,  two  minutes  after  injection. 

Specimen  3.  five  minutes  after  injection. 

Sf)ecimen  4,  thirt\-  minutes  after  injection. 

Xote  the  gradual  and  uniform  disappearance  of  the  dye  and  its  uniform  distribution. 


*s 


Fig.  2  The  D'stribution  of  Prussian  Blue  axd  its  Disappearance  at  Certain 
Intervals  from  the  Lungs  of  Rabbits  in  Which  a  Right-Sided  Pneumothorax  Had 
Been  Maintained  for  a  Month  Prior  to  Intravenous  Injection  of  the  Pigment 

Specimen  1  was  obtained  immediately  after  injection  of  the  Prussian  blue. 
Specimen  2,  three  minutes  after  injection. 
Specimen  3,  five  minutes  after  injection. 
Specimen  4,  ten  minute?  after  injection. 

\  gradual  and  uniform  disappearance  of  the  dye  is  to  be  noted,  until  in  specimen  4  only  a 
few  discrete  spots  are  still  seen. 
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THE  USE  OF  SODIUM   MORRHUATE  IN  PULMONARY 
TUBERCULOSIS' 

MAX   HIKSKNTIIAI, 
From  the  ChUiign-W infield  Siiniloriiim,  Chicago 

One  of  ihe  jja-at  hopes  of  all  mankind  is  a  specific  for  the  cure  of 
tuberculosis,  l-'oilowin^  the  work  of  Mhriich  in  his  discovery  of  the 
arscnobenzol  conii)(>und  for  thi'  trcalnu-iU  of  s\philis,  the  interest  in 
the  possibilities  of  cheinolherain-  as  the  source  of  actual  remedial  agents 
became  reawakened.  Innumerable  chemical  salts,  chiefly  of  inorganic 
sources,  have  been  tested  and  up  to  the  present  time  all  have  been  dis- 
carded as  of  no  value. 

In  spite  of  the  discouragements  of  the  past,  new  preparations  are 
being  tried  in  the  hope  that  one  of  them  may  be  the  cure  of  cures  in 
the  treatment  of  tuberculosis.  With  this  thought  in  mind  I  used  the 
sodium  gynocardate  'A'  salt  as  advised  by  Sir  Leonard  Rogers.  As 
reported  in  a  previous  article  (1)  my  results  failed  to  show  any  value 
for  this  drug  in  the  treatment  of  pulmonary  tuljercuiosis. 

Shortl\-  alter  tiie  publication  of  his  work  with  the  gynocardate  salt, 
Rogers  announced  the  jilacing  on  the  market  of  a  sodium  salt  of  cod 
liver  oil.  Known  as  sodium  morrhuate,  it  is  described  as  a  preparation 
made  from  cod  liver  oil  by  extracting  the  unsaturated  fatty  acids  with 
etluT  and  making  a  sodium  sah  of  these.  A  .?  per  cent  solution  in  water 
of  this  salt  is  injected  subcutaneously,  intravenously  or  intramuscularly. 
The  dosage  advised  is  \  to  1  mil.  injected  two  or  three  times  a  week. 

Reactions  somewhat  similar  to  those  following  the  use  of  tuberculin 
are  described.  Up  to  the  present  time  there  seems  to  be  a  divergence 
of  opinion  as  to  whether  these  reactions  are  beneficial  to  the  patient 
or  not.  Yet  a  warning  is  given  to  use  great  caution  in  the  use  of  sodium 
morrhuate  lest  harm  be  done  to  the  patient. 

Cod  liver  oil  has  been  advocated  as  a  remedy  for  tuberculosis  for 
centuries.  To-day  many  have  discarded  it,  while  others  still  prescribe 
it  in  the  belief  that  it  possesses  a  specific  property  which  acts  against 

'  Read  before  the  Mississippi  Valley  'fuberculosis  Conference,  Duluth,  Minnesota,  Sep- 
tember 3,  1920. 
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the  tubercle  bacillus.  Just  what  this  property  may  be  is  in  dispute. 
Some  ascribe  it  to  an  iodine  content ;  others  to  the  presence  of  phosphorus ; 
while  yet  other  men  believe  that  its  chief  value  is  in  the  fatty  element. 

Rogers  states  (2)  that  if  sodium  morrhuate  be  given  by  mouth,  the 
only  result  noted  is  a  gain  of  weight.  If  given  by  the  hypodermic  method 
he  quotes  the  following  results  as  those  obtained  by  Muir  of  the  Kulna 
Mission  Hospital  of  India:  (1)  a  rapid  diminution  in  the  amount  of 
sputum,  (2)  a  rapid  taking  on  of  weight,  (3)  a  diminution  of  fever,  (4) 
an  increase  of  strength,  and  (5)  a  diminution  or  a  total  disappearance 
of  tubercle  bacilli  from  the  sputum. 

Rogers  concludes  his  article  with  the  following  statement,  "I  am  not 
satistied  that  the  drug  is  a  specific  cure  for  tuberculosis.  I  am  however 
certain  that  at  the  present  time  it  is  the  best  line  of  treatment  for  tuber- 
culosis in  general."  Captain  P.  Ganguili  (3)  has  reported  on  38  cases 
and  gives  as  his  results  a  similar  report  to  that  of  Rogers. 

With  these  enthusiastic  reports  before  me,  I  had  Smith,  Stanistreet 
and  Company  of  Calcutta,  India,  send  me  a  supply  of  sodium  morrhuate. 
This  was  prepared  according  to  the  directions  of  Rogers.  A  3  per  cent 
solution  in  sterile  water  with  0.5  per  cent  phenol  was  made.  Placed  in 
a  sterile  bottle  and  sealed  with  a  rubber  cap,  the  product  was  then  again 
sterilized  in  an  autoclave.  An  inital  dose  of  |  mil  was  given  subcutane- 
ously.  This  dose  was  increased  by  f  mil  in  semiweekly  injections  until 
a  dose  of  1  mil  was  reached.  Then  only  a  single  injection  was  given 
each  week. 

Twenty-five  patients  were  placed  under  treatment.  Eight  were 
classified  as  incipient  and  the  remainder  as  moderately  advanced.  All 
with  one  exception  had  tubercle  bacilli  in  their  sputum.  A  total  of 
430  injections  were  given.  As  in  the  previous  work  with  the  sodium 
gynocardate,  the  patient  was  not  told  that  a  new  form  of  treatment  for 
his  disease  was  being  used.  The  average  time  that  each  patient  was 
under  treatment  with  sodium  morrhuate  was  slightly  over  four  months. 
In  addition  to  the  drug  each  patient  received  the  usual  routine  of  sana- 
torium care. 

1.  We  failed  to  notice  any  rapid  diminution  in  the  amount  of  sputum: 
at  least  any  such  change  as  might  not  be  termed  as  normal  for  a  patient 
under  the  usual  treatment,  and  also  taking  in  consideration  the  length 
of  stay  in  the  institution.  It  was  noted  that  in  four  patients  the  sputum 
previously  positiv'e  became  negative  and  remained  so  during  the  remain- 
der of  their  stay  in  the  sanatorium,  and  that  in  three  patients  the  sputum 
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became  negative  only  to  become  again  positive  in  spile  of  the  fact  that 
sodium  morrhuate  was  being  adminislratetl  at  regular  intervals.  In 
fifteen  patients  the  sputum  remained  positive  throughout  the  entire 
course  of  treatment.  In  two  patients  the  sputum  became  bacilli  free, 
followed  by  their  reappearance  and  again  their  disappearance.  It  was 
a  strange  loincideiue  that  the  only  negative  case  injected  became  positive 
while  being  given  the  injections. 

2.  The  average  gain  in  weight  was  not  greater  than  the  average  of 
patients  equally  ill  and  yet  not  under  this  special  treatment. 

3.  The  drug  did  not  seem  to  have  any  beneficial  action  on  the  reduc- 
tion of  temperature.  Those  patients,  who  had  a  fever  of  100°  or  more 
at  the  onset  of  treatment,  continued  to  have  this  rise  of  temperature 
almost  without  exception.  We  did  note  in  several  patients  a  transient 
rise  in  temperature  following  the  injections. 

4.  One  patient  suffered  a  pulmonary  hemorrhage  while  under  treat- 
ment. 

5.  On  the  basis  of  physical  signs  the  following  was  noted:  that  sixteen 
showed  improvement  as  evidenced  by  diminution  in  moisture,  areas  of 
impaired  resonance  became  less  in  extent  and  the  breath  sounds  less 
harsh  in  character.  There  was  no  change  noted  in  four  patients,  while 
in  five  the  disease  was  progressive. 

6.  No  special  or  serious  reactions  were  noted  in  the  entire  time  that 
the  work  was  being  done. 

7.  No  attempt  was  made  to  run  a  parallel  series  of  cases  not  under 
this  special  drug.  Yet  in  going  over  the  records  of  former  patients  in 
the  institution,  the  impression  was  gained  that  untreated  cases  had  done 
as  well  as  those  who  had  had  the  injections  of  sodium  morrhuate. 

As  a  result  of  this  work,  I  agree  with  Rogers  that  sodium  morrhuate 
is  not  a  specific  for  tuberculosis.  But  I  cannot  agree  with  him  that  in 
the  use  of  the  drug  we  have  the  best  line  of  treatment  for  tuberculosis 
in  general.  Further  work  with  sodium  morrhuate  should  be  undertaken 
to  prove  or  dispro\-e  the  views  of  Rogers. 
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TUBERCULOUS  MENINGITIS  AS  A  COMPLICATION  OF 
PULMONARY  TUBERCULOSIS 

W.   S.   DUBOFF 
From  the  Sanalorium  of  the  Jewish  Consiimplives'  Relief  Society,  Edgewater,  Colorado 

It  is  conceded  that  perhaps  three-fourths  of  all  cases  of  tuberculous 
meningitis  occur  in  young  children.  But  inasmuch  as  this  terminal 
condition  is  fairly  frequent  in  adults  afflicted  with  pulmonary  tuber- 
culosis and  presents  a  somewhat  different  clinical  picture,  it  might  be 
well  to  isolate  this  group  for  special  study.  It  is  not  the  object  of  this 
paper  to  repeat  the  well-known  symptoms  and  physical  signs  of  menin- 
gitis but  to. point  out  certain  clinical  constancies  not  ordinarily  empha- 
sized in  textbooks  and  to  outline  a  plan  of  management  based  on  the 
peculiar  course  of  the  disease  in  the  sanatorium  patient. 

ETIOLOGY 

Occurrence.  From  January  1,  1916,  to  May  1,  1920,  there  were  16 
cases  of  tuberculous  meningitis  in  this  institution.  During  the  period 
mentioned  there  was  a  total  of  287  deaths.  In  other  words,  about  one 
out  of  every  eighteen  deaths,  or  5.6  per  cent,  was  due  to  tuberculous 
meningitis. 

Age.  As  one  would  expect,  the  disease  occurs  at  a  period  when  deaths 
from  pulmonary  tuberculosis  are  most  frequent.  Thirteen  of  our  cases 
were  between  the  ages  of  twenty-four  and  thirty-five. 

Sex.  About  one-fourth  of  the  inmates  in  this  institution  are  women, 
yet  all  our  meningitis  cases  were  male.  The  preponderance  of  males 
over  females  seems  to  be  well  established  by  numerous  observers. 

Extent  of  pulmonary  lesion.  All  but  one  had  extensive  pulmonary 
involvement. 

Other  complications.  Genitourinary  tuberculosis  was  astonishingly 
frequent.  Ten  of  our  cases  probably  had  genitourinary  tuberculosis; 
eight  surely,  judging  by  the  pyuria,  the  recovery  of  acid-fast  bacilli  in 
smears,  guinea  pig  inoculation  or  palpable  evidence  of  epididymal 
infection.     Infection  of  the  epididymis  occurred  seven  times.     In  the 
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Guy's  Hospital  Report  (1)  of  six  cases  of  tuberculous  meningitis  in 
adults,  three  were  found  on  postmortem  examination  to  show  renal 
tuberculosis. 

Injury  lo  the  central  ncmoits  system.  In  one  of  our  cases,  the  meningitis 
occurred  six  weeks  after  the  administration  of  stovaine  intraspinally  as 
an  anesthetic  for  the  removal  of  a  tuberculous  kidney.  In  another, 
there  was  a  definite  sequence  of  spinal  caries,  cord  irritation  and  menin- 
gitis. This  patient  also  had  a  tuberculous  epididymis.  In  a  third,  a 
very  acute  spinal  tuberculosis  was  followed  by  meningitis.  It  is  difficult 
to  correlate  cord  injury  with  a  lesion  at  the  base  of  the  brain  on  the 
ground  of  locus  minoris  rcsistcntiae. 

PATHOLOGY 

Inasmuch  as  postmortem  examinations  were  made  on  only  three  of 
our  cases,  we  do  not  feel  that  we  are  in  a  position  to  make  special  obser- 
vations. Examination  revealed  in  all  three  cases  a  clear  superior  surface 
with  scant  turbid  exudate  at  the  base,  fine  tubercles  in  the  pia  immedi- 
ately overlying  the  region  of  the  Sylvian  fissures  and  some  distention  of 
the  lateral  ventricles.  In  one  case  which  clinically  had  had  a  hemiplegia, 
with  hemiparesis  of  the  face  and  tongue  and  an  aphasia,  we  were  unable 
to  find  any  other  gross  brain  lesion  on  careful  examination. 

SYMPTOiL\TOLOGY  AXD   COURSE 

Headache  is  by  far  the  earliest  and  most  constant  of  the  sj-mptoms. 
It  was  present  in  all  the  cases  but  one  (in  this  it  was  entirely  absent) 
as  the  initial  s>Tnptom.  It  is  present  each  day  and  persists  all  day. 
It  resists  all  treatment.  It  may  be  frontal  or  occipital  or  feel  "as  though 
the  top  were  coming  off."  There  is  nearly  always  fever  or  a  sharp 
increase  of  existing  fever.  When  the  patient  has  been  ha^•ing  a  normal 
temperature  the  rise  may  be  step-like,  quite  similar  to  that  during  the 
first  week  of  typhoid.  In  fact  the  two  diseases  may  be  readily  confused. 
Two  of  our  cases  were  totally  afebrile  throughout.  Accompanying  the 
headache  and  fever,  there  are  usually  mild  mental  sjTnptoms,  such  as 
slowness  of  speech,  a  misplaced  word  or  an  inappropriate  reply  to  a 
question.  This  triad — obstinate  headache,  fever  and  change  in  men- 
tality— in  the  course  of  pulmonar\-  tuberculosis,  is  wellnigh  pathog- 
nomonic. Uremia,  which  it  resembles,  is  far  and  away  the  rarer  of  the 
two  conditions  in  the  ordinary  run  of  sanatorium  practice. 
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Dissociation  of  pulse  and  temperature  is  quite  constant,  the  pulse  curve 
crossing  and  recrossing  the  temperature  curve  many  times  in  graphic 
charts.  After  perhaps  ten  days  or  two  weeks  the  headache  ceases  to 
be  a  prominent  symptom,  but  the  mental  symptoms  become  more  pro- 
nounced. There  is  marked  drowsiness  and  often  low  muttering  delirium 
with  subsultus.  The  patient  can  usually  be  aroused  sufficiently  to 
answer  questions;  but  the  answers  are  made  in  an  uncertain,  hesitating 
manner  appropriate  at  first,  but  soon  becoming  irrelevant.  Lateral 
decubitus  is  the  most  common  position  at  this  stage.  Photophobia  is 
the  rule.  Stocker's  sign  is  constant, — the  patient  resists  when  the  cover- 
ings are  pulled  down  or  the  clothes  loosened  for  examination.  There 
may  be  a  very  excited  type  of  delirium :  the  patient  may  get  out  of  bed 
or  attempt  violence.  One  of  our  patients  began  caning  a  fellow  patient 
before  he  was  got  back  to  bed  and  into  a  restraining  sheet. 

Soon  the  patient  becomes  more  and  more  stuporous,  drifting  into 
coma,  with  involuntary  bowel  movements  and  urinary  retention,  which, 
unless  guarded  against,  becomes  urinary  overflow.  The  sputum,  which 
is  as  a  rule  plentiful,  is  at  first  expectorated  in  all  directions,  but  later 
allowed  to  accumulate  in  the  bronchi,  larynx  and  pharynx,  purulent 
material  dripping  from  the  mouth  or  collecting  in  tenacious  strings 
about  the  teeth  and  lips.  Emaciation  occurs  rapidly,  the  countenance 
assuming  a  characteristic  ashy-cyanotic  tinge.  The  patient  now  lies 
on  his  back.  Paralysis  of  both  extrinsic  and  intrinsic  eye  muscles  is 
common.  Ptosis  of  one  eyelid,  external  strabismus  and  a  dilated,  fixed 
pupil  are  the  most  usual  palsies.  More  rarely  there  is  hemiplegia. 
We  have  had  one  case.    Legry  (2)  reports  one  case.    Sauer  (3)  reports  two. 

Before  death  the  chest  fills  up  with  large  bubbling  rales,  audible  at 
some  distance.  It  almost  seems  at  times  as  though  the  patient  were 
slowly  drowning  in  his  own  secretions.  Duration  of  the  illness  has  in 
our  cases  varied  from  eight  days  to  four  and  a  half  weeks. 

The  symptomatology  in  adults  differs  from  that  of  children  in  the 
early  subjective  character  of  the  symptoms,  the  absence  of  convulsions 
(none  having  occurred  in  our  cases) ,  the  infrequency  of  cerebral  vomiting 
and  in  the  prominence  of  the  pulmonary  symptoms,  especially  toward 
the  close. 

The  physical  signs  have  in  our  cases  been  quite  in  accord  with  text- 
book descriptions.  Rigidity  of  the  neck,  general  hyperesthesia  and 
Kernig's  sign  have  been  early  and  constant.  The  knee  jerks  are  at  first 
increased,  later  depressed.     At  times  a  short  ankle  clonus  can  be  obtained. 
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A  positive  Habinski,  Oppcnhcim  or  (Jordon  retlcx  on  one  or  both  sides 
has  been  fairly  constant. 

Beggs  (4)  emphasizes  a  dilation  of  one  pupil  which  reacts  promptly 
to  light  as  an  early  sign,  perhaps  the  earliest  of  the  physical  signs. 
(This  dilation  must  not  be  confounded  with  the  fixed  dilated  pupil 
characteristic  of  the  paralytic  stage.)  After  several  days  to  one  week 
it  becomes  the  tyi)ical  contracted  pui)il  of  the  irritative  stage.  The 
eye  grounds  as  a  rule  reveal  hothing  of  importance.  Choroidal  tubercles 
were  consistently  absent  in  spite  of  careful  routine  examination.  Exami- 
nation of  the  blood  reveals  usually  a  moderate  leucocytosis  with  a  normal 
ditTercntial  count.  However,  since  most  of  our  sanatorium  patients 
with  fever  show  a  similar  leucocytosis,  one  can  attach  little  importance 
to  a  routine  blood-count. 

Lumbar  pttiiclure.  The  characteristic  fluid  is  clear,  with  Anc  grayish- 
white  tlocculi.  It  spurts  out  of  the  needle  in  a  stream  when  the  trocar 
is  withdrawn.  The  most  constant  laboratory  findings  are  a  positive 
globulin  test,  a  progressive  increase  in  the  cell  count  and,  fairly  fre- 
quently, tubercle  bacilli  in  the  smears.  Mononuclear  cells  predominate, 
constituting  70  to  100  per  cent.  In  examining  spinal  fluids  for  tubercle 
bacilli  we  have  made  smears  of  the  film  which  forms  after  twenty-four 
hours  in  the  ice-box.  In  making  guinea  pig  injections,  adherence  to  the 
following  technique  will  secure  a  high  percentage  of  positives.  The 
twenty-four  hour  film  is  floated  onto  a  sterile  new  glass  slide.  It  is 
partially  allowed  to  dry,  then  macerated  v/ith  a  sterile  needle  and  spread 
as  though  for  a  smear.  The  original  spinal  fluid  or  sterile  saline  solution 
is  now  added  and  thoroughly  mixed  with  the  smear  to  form  an  emulsion, 
enough  of  the  solution  being  added  to  make  a  convenient  quantity  for 
injection.  The  reason  for  drying  and  breaking  up  the  film  is  that  it 
is  nearly  impossible  to  inject  the  unbroken  film  through  an  ordinary 
syringe.  It  remains  adherent  to  the  glass  barrel  of  the  syringe  after 
the  fluid  is  injected.  Eleven  spinal  fluids  were  inoculated  into  the 
peritoneal  ca\-ity  of  guinea  pigs  and  all  resulted  in  generalized  tuber- 
culosis. In  six  smears  made  directly  from  the  spinal  fluid,  we  found 
add-fast  bacilli.  The  number  of  positives  seems  to  depend  upon  the 
length,  carefulness  and  repetition  of  the  search,  ^\■he^e  it  is  essential 
to  establish  the  diagnosis  early,  on  an  incontrovertible  basis,  such  search 
is  justifiable.  But  tuberculous  meningitis  in  the  course  of  pulmonary 
tuberculosis  ordinarily  presents  such  a  clear-cut  clinical  picture,  that 
it  is  usually  unnecessary  to  wait  for  laboratory  confirmation. 
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PROGNOSIS 


All  of  our  cases  ended  fatally  in  from  one  to  four  weeks.  True  cases 
of  tuberculous  meningitis  have  ended  in  recovery.  Pitfield  (5)  reports 
a  case,  cites  29  undoubted  instances  in  medical  literature  and  quotes 
McCarthy  {Phipps  Institute  Reports)  as  having,  from  time  to  time, 
found  evidence  of  healed  tuberculosis  of  the  central  nervous  system  in 
postmortem  examinations.     Reichman  (6)  reports  two  recovered  cases. 

TREATMENT 

Prophylactic.  The  frequency  of  the  genitourinary  tuberculosis  in 
association  with  meningitis  would  make  one  wonder  if  there  were  not 
some  etiological  relationship  and  whether  prompt  surgical  treatment 
of  the  genitourinary  condition  might  help  to  prevent  meningeal  compli- 
cations. However,  three  of  our  epididymis  cases  (one  with  renal  tuber- 
culosis who  had  had  a  nephrectomy)  had  been  operated  on.  The 
intervals  between  operation  and  meningitis  were  six  weeks,  two  years 
and  three  years. 

Direct  treatment.  Daily  lumbar  punctures  during  the  period  when 
headache  is  prominent  will  often  mitigate  this  s>miptom.  We  have 
found  it  of  little  service  in  altering  the  later  course  of  the  disease.  The 
injection  of  the  ordinary  antiseptics  intraspinally  (we  have  used  and 
abandoned  iodine  in  the  form  of  Lugol's  solution)  scarcely  seems  rational 
as  it  is  impossible  to  use  them  in  sufficient  concentration.  Local  appli- 
cations of  antiseptics  to  tuberculous  processes,  even  in  great  concen- 
tration and  to  easily  accessible  areas,  such  as  the  larynx,  has  proved 
disappointing.  We  can  hardly  expect  better  results  from  similar  treat- 
ment in  meningitis. 

Although  at  this  time  specific  therapy  is  out  of  the  question,  we  can 
nevertheless  do  a  great  deal  for  the  patient.  He  should  be  in  a  darkened, 
quiet  room.  He  should  be  fed  by  an  attendant  as  long  as  there  is  a 
swallowing  reflex;  and  later  by  intermittent  Murphy  drips,  using  pep- 
tonized milk.  It  is  important  to  keep  up  a  constant  supply  of  fluids 
in  order  to  prevent  the  horrible  drying  and  cracking  of  the  tongue  and 
lips  which  will  otherwise  appear.  When  there  is  urinary  retention  he 
should  be  catheterized  at  least  twice  in  twenty-four  hours.  This  will 
prevent  overflow  and  soiling  of  the  bed.  The  bowels  should  be  moved 
by  daily  enemas  and  soiling  prevented  by  proper  diapering.  The  most 
troublesome  feature  of  the  treatment  is  taking  adequate  care  of  the 
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sputum.  W'c  have  found  it  most  feasible  to  use  old  sheets  or  gauze 
as  a  bib  and  draped  about  the  head  of  the  bed  in  order  to  catch  the 
expectorated  sputum.  These  sheets  are,  of  course,  later  burned.  Clean- 
liness of  mouth  and  body  and  prevention  of  bcfl  sores  are  important 
measures.  In  short,  in  the  absence  of  specific  therapy,  these  patients 
are  at  least  deserving  of  decent,  humane  nursing  and  whatever  comfort 
the  attending  physician  can  procure  for  them. 

The  following  brief  case  reports  are  appended  as  of  special  interest: 

Case  tto.  1.  Miningitis  u-it/t  hcmi paralysis  and  aphasia.  J.  B.,  hosp.  no. 
3456,  male,  age  thirty,  admitted  October  21,  1919;  died  December  8,  1919. 
Far  advanced  infiltration  to  consolidation,  involving  the  greater  part  of  both 
lungs  with  cavitation  in  upper  lobes.  Since  admission  patient  complained 
daily  of  excruciating  headaches  which  resisted  coal  lar  analgesics  and  even 
narcotics.  Daily  fever  to  103°  or  over,  with  marked  mental  depression. 
When  seen  by  Dr.  Beggs  on  December  3,  1919,  there  was  a  characteristic 
inequality  of  the  pupils,  the  right  being  dilated  but  reacting  to  light.  A 
lumbar  puncture  was  done,  20  cc.  being  removed  under  moderate  pressure. 
Laboratory  e.xamination  showed  positive  globulin,  negative  Fehling's  and  3 
cells  per  field.  Smear  negative  for  tubercle  bacilli.  On  the  following  morn- 
ing (December  4)  it  was  apparent  that  the  patient  had  developed  a  sudden 
right-sided  hemiparalysis  (arm,  leg  and  face).  He  did  not  appear  to  under- 
stand questions  or  to  be  able  to  answer  them.  However,  he  protruded  the 
tongue  when  set  an  example.  Physical  Examination:  (Dr.  Moleen) :  Spastic 
paralysis  right  arm  and  leg.  Right  side  of  face  weak  in  all  areas,  but  espe- 
cially in  lower  portion.  Closes  both  eyes.  Divergent  strabismus  with 
failure  of  conjugate  movements.  No  nystagmus.  Right  pupil  larger  than 
left.  Does  not  respond  to  light.  Bladder  distended.  Abdominal  refle.xes 
present.  Anesthesia  in  trifacial  and  cer\-ical  areas.  High-pitched  short  per- 
cussion note  over  right  parietal  eminence.  Cracked  pot  sound  over  left. 
Bilateral  increased  knee-jerks.  Bilateral  ankle  clonus,  more  marked  on 
right  side.  No  wrist  clonus.  Babinsky  negative  on  both  sides.  Oppen- 
heim  negative  on  right,  positive  on  left  side.  Similar  reaction  with  Gordon. 
Eye  grounds:  discs  are  sharply  outlined,  somewhat  paler  than  normal.  Fun- 
dus vessels  tortuous.  No  visible  tubercles  in  choroid.  The  spinal  and 
blood  W'assermanns  were  negative.  Colloidal  gold  gave  the  following  reac- 
tion: 5411111122.  Patient  was  in  coma  for  24  hours  before  death.  Post 
mortem  examination:  Numerous  tubercles  in  pia-arachnoid  over  both  Sylvian 
fissures  but  chiefly  in  left.  Choroid  ple.xus  in  left  lateral  ventricle  showed 
pin-point  nodules.  The  lateral  ventricles  were  both  moderately  distended. 
No  other  lesion  found  on  section. 
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Case  HO.  2.  Meningitis  occurring  six  weeks  after  operation.  L.  S.,  hosp. 
no.  3282,  male,  age  thirty-two,  admitted  AprO  10,  1919.  Died  September 
21,  1919.  Pulmonary  tuberculosis  for  five  years.  Pulmonary  lesion:  Far 
advanced  fibro-ulcerative  infiltration  to  consolidation  greater  part  of  both 
lungs.  Renal  tuberculosis  discovered  a  few  weeks  before  admission.  The 
patient  also  had  tuberculous  iiifection  of  both  epididymes.  On  July  16, 
1919,  he  was  operated  upon  under  spinal  anesthesia  (stovaine),  the  left  kidney 
being  removed.  The  postoperative  course  was  uneventful  and  patient  was 
ambulant  till  August  25,  1919,  at  which  time  he  complained  of  a  severe  frontal 
headache  and  a  slight  rise  of  temperature  (99.6).  There  was  a  great  deal  of 
mental  depression.  The  headaches  persisted.  The  fever  increased  daily 
and  was  remittent  in  type.  There  was  marked  dissociation  of  pulse  and 
temperature.  Blood  cultures  were  negative  for  typhoid  or  other  organisms. 
Widal  negative  on  the  seventh  and  twelfth  days.  Towards  the  end  of  the 
second  week  patient  complained  that  things  looked  double  and  that  the  Ught 
hurt  his  eyes.  Lumbar  puncture  was  first  done  on  September  12:  50  cc.  clear 
fluid  with  floccuU  was  obtained:  positive  globulin,  negative  Fehling's,  43  cells 
to  the  field,  mostly  leucocytes.  Tubercle  baciUi  found  in  the  fourth  smear 
after  one  hour's  search.  Guinea  pig  injection  of  the  spinal  fluid  resulted  in 
generalized  tuberculosis.     Patient  was  in  coma  for  three  days  before  death. 

Case  no.  3.  Meningitis  following  spinal  tuberculosis;  no  fever.  B.  B., 
hosp.  no.  3102,  male,  age  forty-one.  Admitted  June  16,  1918.  Died  Feb- 
ruary 1,  1920.  Pulmonary  tuberculosis  for  six  years  before  admission.  Pul- 
monary lesion:  Far  advanced  fibroid  tuberculosis  greater  part  of  both  lungs 
with  emphysema  and  chronic  bronchitis.  Complications:  Tuberculous 
arthritis,  right  knee,  for  three  years.  Tuberculous  epididymes  on  admis- 
sion, unknown  duration.  Spinal  tuberculosis,  with  development  of  kyphus 
in  August,  1918:  treated  by  brace.  In  May,  1919,  patient  developed  symp- 
toms suggestive  of  cord  irritation:  weakness  of  lower  e.xtremities,  spastic 
gait,  exaggerated  knee  jerks.  Chest  placed  in  a  plaster  cast.  During  the 
first  two  weeks  of  January,  1920,  it  was  noted  that  there  was  a  marked  increase 
in  spasticity  of  lower  limbs  with  more  weakness.  On  January'  19,  1920, 
began  to  complain  of  severe  headaches  which  persisted.  Irrational  on  Jan- 
uary 26,  with  marked  photophobia,  rigidity  of  the  neck  and  right  facial 
paralysis.  Tongue  deviated  to  the  right.  Patient  in  coma  for  three  days 
before  death.  Lumbar  puncture  was  first  done  on  Jan.  26:  40  cc.  obtained 
under  pressure.  Laboratory  findings:  globulin  positive,  Fehling's  negative,  28 
cells  per  field  mostly  lymphocytes;  smears  negative  for  tubercle  bacilli  but  an 
injected  guinea  pig  developed  generalized  tuberculosis.  At  no  time  did  this 
patient's  fever  rise  above  99°. 

Case  no.  4.  Meningitis  following  spinal  tuberculosis.  M.  W.,  hosp.  no. 
3084,  male,  age  twenty-six,  admitted  May  30,  1918.    Died  September  14, 
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1918.  Pulmonary  tuberculosis  two  years  before  admission.  Pidnwnary 
lesion:  infiltration  to  cavity  formation  greater  part  of  Iwth  lungs.  Patient 
was  ambulant,  afebrile  and  felt  well  till  August  20,  1918.  At  this  time  he 
began  to  complain  of  severe  pains  in  lumbar  region.  Fever  increased  daily 
till  it  reached  102"  on  August  28.  Physical  examination  at  this  time  reveale<l 
a  definite  kv7)hus  in  the  region  between  the  11th  dorsal  and  2nd  lumbar  verte- 
brae which  surely  had  not  been  present  on  admission  and  was  not  noticed 
previously  in  spite  of  monthly  chest  examinations.  During  the  week  follow- 
ing August  28,  the  patient  ran  a  daily  remittent  fever  of  101°  to  103°  and 
showed  marked  dissociation  of  pulse  and  temperature  and  was  irrational  with 
a  tendency  to  increasing  stupor.  On  September  9  physical  examination 
showed  unequal  pupils  (left  larger)  reacting  sluggishly  to  light  and  marked 
rigidity  of  the  neck  with  positive  Brudzinski.  Knee-jerks  h\-peractive  on 
both  sides  with  a  positive  Oppenheim  on  the  right.  Lumbar  puncture  drew 
60  cc.  of  clear  fluid  with  flocculi  under  pressure.  The  globulin  was  positive. 
Fehling's  negative;  140  cells  to  the  field,  all  l>-mphocytes;  tubercle  bacilli 
found  in  smears  and  guinea  pig  injections  resulted  in  generalized  tuberculosis. 
Before  death,  patient  developed  a  right  facial  paralysis.  No  complaint  of 
headaches,  if  present,  was  made. 
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PREGNANCY  AND  TUBERCULOSIS' 

J.   H.   ELLIOTT 
Toronto,  Ontario 

There  has  been  an  almost  universal  belief  that  pregnancy  as  a  compli- 
cation of  pulmonary  tuberculosis  exerts  a  serious  influence  upon  the 
course  of  the  disease,  regardless  of  its  extent  or  activity,  and  that  even 
when  the  patient  shows  e\ddence  of  improvement  during  the  pregnancy, 
she  usually  fails  rapidly  during  the  puerperium  or  lactation. 

From  the  time  of  Louis  (1)  published  statistics  have  shown  that 
women  pay  a  heavier  toll  to  tuberculosis  than  do  men,  but  recent  studies 
compel  us  to  realize  that  at  the  present  day  as  far  as  England  and  Prussia 
are  concerned  the  reverse  is  true.  Cobbett  (2)  states  that  in  England 
and  Wales  a  study  of  the  figures,  for  the  first  decade  of  this  century, 
shows  that  four  males  die  from  tuberculosis  for  every  three  females. 
During  childhood  and  adolescence  girls  suffer  more  than  boys.  From 
the  age  of  twenty  onwards  young  men  begin  to  die  from  tuberculosis 
more  frequently  than  young  women;  and  the  maximum  disparity  is 
reached  between  forty-five  and  sixty-five,  when  the  mortality  among 
men  is  twice  that  among  women.  For  the  age  period  twenty  to  twenty- 
four,  122  males  die  for  every  100  females;  from  twenty-five  to  thirty-four, 
131;  and  at  age  thirty-five  to  forty-four,  the  proportion  reaches  153 
to  100. 

A  study  of  vital  statistics  does  not  suggest  to  us  that  pregnancy  and 
childbearing  exert  an  extremely  unfavorable  influence.  Except  in  the 
patient  with  far  advanced  phthisis,  we  not  infrequently  find  that  our 
patients  appear  definitely  improved  during  the  period  of  pregnancy. 
There  may  be  no  marked  change  for  the  better  in  the  pulmonary  findings, 
yet  the  general  nutrition  suggests  a  beneficial  influence.  In  the  re- 
searches of  P.  Bar,  quoted  by  Robin  (3),  we  learn  that  in  pregnancy 
the  healthy  mother  fixes  more  nitrogen,  utilizes  in  a  better  manner  the 
sulphur  of  her  albuminoids  and  the  iron  of  her  food  and  at  the  same  time 
mobilizes  a  larger  quantity  of  phosphorus  and  lime.     Meanwhile  more 

'  Read  at  the  Fortieth  Annual  Meeting  of  the  Ontario  Medical  Association,  Toronto, 
May  27,  1920. 
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oxygen  is  consumed  and  more  carbon  dioxide  prorluced.  All  this 
represents  a  form  of  hypernutrilion,  the  products  of  which,  intended  for 
the  foetus,  can  be  very  useful  to  the  mother,  who  thus  derives  a  certain 
profit  from  her  greater  histogenetic  activity.  For  the  patient  to  benefit 
by  this  hypernutrition  she  must  cat,  digest,  and  assimilate  well,  other- 
wise her  own  tissues  will  suffer.  During  the  last  two  months  of  preg- 
nancy she  has  to  provide  for  the  osseous  system  of  the  foetus,  and  to 
do  this  there  is  a  demand  for  decalcification  of  her  own  osseous  system, 
the  reserves  of  which  ha\e  already  perhaps  been  depleted  on  account 
of  her  tuberculosis,  and  this  leads  to  a  condition  of  demineralization 
unless  digestion  and  assimilation  are  active. 

The  nausea  and  \omiting  so  frequent  early  in  pregnancy  arc  strikingly 
absent  in  the  majority  of  the  tuberculous.  With  enhanced  appetite 
and  good  digestion  the  general  condition  improves  and  with  this  there 
is  not  infrequently  a  decided  change  for  the  better  in  the  pulmonary 
process.  This  change  for  the  better  I  have  noted  in  cases  in  which  it 
was  considered  that  the  condition  of  the  lung  was  such  as  to  warrant 
an  interruption  of  pregnancy.  So  frequently  have  I  seen  a  patient  do 
well  after  interruption  had  been  decided  upon  but  for  various  reasons 
not  undertaken,  that  I  am  convinced  that  this  procedure  is  never  justifi- 
able without  a  most  careful  survey  of  the  case  from  all  points  of  view 
and  especially  that  of  further  obser\-ation. 

In  the  light  of  experience,  knowing  how  well  some  patients  do  when 
left  alone  and  how  badly  others  do  who  are  treated  by  emptying  the 
uterus,  it  would  seem  most  difficult  to  make  a  just  prognosis  in  any 
large  proportion  of  cases.  I  have  seen  cases  in  which  tuberculosis  became 
active  during  pregnancy  and  which  grew  steadily  worse.  I  have  seen 
as  many  do  badly  when  abortion  was  performed,  and  death  has  resulted, 
both  when  interference  was  undertaken  and  when  not. 

The  efTect  of  pregnancy  upon  the  tuberculous  patient  is  influenced 
by  numerous  conditions,  (1)  the  stage  and  activity  of  her  disease,  (2) 
her  general  nutrition,  (3)  the  care  and  attention  given  during  and  after 
pregnancy.- -upon  these  rather  than  whether  pregnancy  is  interrupted 
or  allowed  to  proceed. 

The  patient  with  quiescent  disease  and  good  nutrition  and  digestion 
will  probably  give  birth  to  a  strong  healthy  child.  If  relieved  of  the 
care  of  the  child  and  of  lactation  she  will  probably  pass  through  this 
latter  dangerous  period  without  recrudescence  of  her  sj-mptoms  if  kept 
at  rest  for  a  period  of  six  to  eight  weeks. 
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If  the  disease  be  active  it  may  become  more  acute  either  during  preg- 
nancy or  more  probably  during  the  puerperium;  and  the  more  advanced 
and  active  the  disease,  the  greater  the  danger. 

It  is  possible  that  in  the  early  months  of  pregnancy  in  a  woman 
with  slightly  active  disease,  vaginal  hysterotomy  under  gas  and  oxygen 
anesthesia  may  be  undertaken  without  ill  effect;  but,  generally  speaking, 
the  value  of  inducing  abortion,  as  usually  undertaken,  may  be  considered 
at  least  questionable  and  the  operation  in  my  opinion  is  rarely  justifiable. 

We  must,  however,  recognize  that  pregnancy  is  always  to  be  looked 
upon  as  a  serious  complication  in  the  tuberculous  and  is  to  be  avoided. 
When  it  does  occur  the  patient  must  be  placed  under  strict  treatment, 
with  the  obstetrician  and  internist  working  in  cooperation. 

Labor  should  be  made  as  easy  as  possible.  No  patient  is  to  be  allowed 
to  go  beyond  term;  and  in  many  cases  it  would  seem  desirable  to  induce 
premature  labor  two  or  three  weeks  before  term.  The  second  stage  of 
labor  is  to  be  made  as  short  and  as  free  from  pain  and  exhaustion  as 
possible.  After  parturition  the  child  is  to  be  taken  away  from  the 
mother  in  order  to  avoid  infection,  and  to  save  the  mother  the  strain 
of  lactation. 

With  the  tuberculous  mother  the  usual  nine  days  of  bed  rest  must 
be  extended.  Less  than  four  weeks'  bed  rest  is  rarely  justifiable  and 
with  active  disease  a  much  longer  period  is  to  be  insisted  i  pon.  In 
the  absence  of  active  symptoms,  temperature  observations  and  frequent 
chest  examinations  are  to  be  undertaken  to  recognize  the  appearance 
of  any  sign  of  reactivation.  In  short,  a  strict  regimen  of  bed  rest  is 
to  be  observed,  not  only  during  the  pregnancy  but  for  a  variable  and 
prolonged  period  after  delivery. 

The  child  is  usually  born  healthy  and  free  from  disease.  The  danger 
of  infection  is  postnatal  and  the  mother  must  not  be  allowed  to  care 
for  the  child. 

The  dictum  of  the  French  clinicians  sums  up  several  points  of  impor- 
tance to  the  tuberculous.  If  a  girl,  no  marriage;  if  a  wife,  no  pregnancy; 
if  a  mother,  no  suckling. 

Time  will  not  pennit  a  discussion  of  the  question  of  the  marriage  of 
the  tuberculous,  and  though  relevant  is  not  within  the  scope  of  this 
paper. 

In  recognizing  the  gravity  of  pregnancy  as  a  complication  of  tuber- 
culosis, it  is  our  duty  to  warn  our  patients  of  the  dangers  which  accom- 
pany it,  and  it  is  but  humane  and  just  that  they  be  instructed  how  to 
prevent  conception. 
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Though  pregnancy  has  generally  a  disastrous  effect  upon  phthisis,  phthisis, 
unless  far  advanced,  has  little  effect  upon  conception  and  pregnancy.  Pro- 
creative  power  is  stiid  to  be  somewhat  above  the  average  in  phthisical  women, 
but  sexual  ap|H-lilic  is  not  much  impaired  exce[)l  in  the  last  stages  of  the 
disease.  When  pregnancy  occurs  the  child  is  usually  carried  to  the  full  term 
and  born  in  the  natural  way.  Abortion  rarely  occurs  unless  the  phthisis 
be  far  advanced  or  associated  with  high  temjierature  and  violent  coughing. 
When  artificially  induced  it  produces  more  harm  than  if  the  pregnancy  had 
been  pemiiltetl  to  run  its  full  course. 

This  is  West's  wise  summary. 

Recent  reports  have  been  made  upon  a  series  of  cases:  by  \orris  and 
Landis  (5).  68  cases;  by  W^alsh  (6),  38  cases;  and  by  Stewart  (7),  which 
have  given  us  much  further  light  upon  this  subject  and  allowed  us  to 
formulate  a  series  of  conclusions. 

Walsh  agrees  rather  thoroughly  with  Robin  (3)  that  we  should  forbid 
marriage  to  tuberculous  subjects,  though  he  thinks  the  quiescent  case 
may  marry  after  treatment  and  education.  In  his  opinion  pregnancy 
is  to  be  forbidden  to  the  phthisical  but  if  it  should  occur  it  should  not 
be  interrupted,  for.  putting  aside  criminal  abortion  which  might  be 
encouraged  by  such  advice,  the  mother  will  lose  by  this  procedure  more 
than  she  can  gain,  as  the  mortality  in  a  series  of  cases  is  just  as  great  as 
in  natural  parturition  and  its  consequences. 

Walsh  also  quotes  the  French  school  with  Pinard  at  its  head,  whose 
experience  makes  them  forbid  the  interruption  of  pregnancy  in  all 
stages,  for  even  when  the  tuberculosis  is  advanced  and  acute  they  contend 
that  at  best  it  is  only  the  destruction  of  a  healthy  life  in  order  to  lengthen 
a  sickly  one. 

The  views  expressed  by  Flick  (8)  should  carry  much  weight: 

I  believe  that  if  every  pregnant  woman  coming  under  observation,  whether 
she  be  in  the  early  or  advanced  stage  of  tuberculosis,  is  carefully  treated  dur- 
ing her  pregnancy  and  aseplically  delivered,  her  chances  of  life,  aside  from 
those  of  the  life  of  the  child,  would  be  much  better  than  by  the  termination  of 
pregnancy.  This  opinion  is  based  upon  a  rather  large  experience.  Of  course 
we  all  agree  that  if  pregnant  tuberculous  women  are  allowed  to  go  without 
proper  care  evil  results  will  follow.  I  think,  however,  that  as  conservative 
physicians  it  is  our  duty  to  trj'  to  save  life,  not  only  the  life  of  the  mother 
but  of  the  child.  Furthermore,  that  if  it  is  possible  by  proper  scientific 
treatment  during  the  pregnancy  to  make  the  woman's  chances  of  life  even  as 
good  without  abortion  as  by  terminating  pregnancy,  it  is  our  duty  to  follow 
this  course. 
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SUMMARY  AND    CONCLUSIONS 

1.  Tuberculosis  of  the  lungs  exerts  practically  no  influence  against 
conception. 

2.  It  seems  to  exert  little  influence  on  the  course  of  pregnancy  and 
unless  the  patient  is  in  a  far  advanced  stage  of  the  disease  has  little  or 
no  tendency  to  cause  abortion,  miscarriage  or  premature  labor. 

3.  Pregnancy  may  prove  a  dangerous  complication  in  tuberculosis 
of  the  lung,  especially  if  the  disease  be  active. 

4.  A  woman  with  active  tuberculosis  of  the  lung  should  not  marry. 

5.  A  tuberculous  woman  should  not  become  pregnant  unless  her 
lesion  is  limited  and  active  signs  have  been  absent  for  at  least  two 
years. 

6.  There  are  no  rules  we  can  follow  which  will  aid  us  to  determine  with 
certainty  which  cases  will  bear  the  added  strain  of  pregnancy  well  and 
which  badly.  It  is  equally  difficult  to  determine  in  what  cases  an  abor- 
tion will  improve  the  future  prospect  of  the  pregnant  woman.  As  in 
all  forms  of  treatment  of  tuberculosis  we  must  individualize,  all  rules 
fail. 

7.  Intervention  after  the  fifth  month  rarely  gives  satisfactory  results. 
Prior  to  the  fourth  month,  it  is  possible  that  the  mother's  future  may 
be  improved  by  emptying  the  uterus  through  the  modern  operation 
of  vaginal  hysterotomy  under  gas  and  ether  anesthesia,  that  is,  by 
avoiding  shock  incident  to  a  prolonged  operation  or  ordinary  anesthesia 
or  loss  of  blood. 

8.  Labor  should  be  made  as  easy  as  possible.  The  induction  of 
premature  labor  two  weeks  before  term  may  be  advisable. 

9.  The  tuberculous  mother  must  not  nurse  her  child. 

10.  The  ordinary  hygienic  and  dietetic  treatment  of  tuberculosis  must 
be  strictly  observed  during  pregnancy  and  the  puerperium,  for  at  least 
six  weeks  after  all  evidence  of  pulmonary  activity  has  subsided.  The 
obstetrician  and  the  internist  should  work  in  closest  cooperation. 

11.  A  pregnant  woman,  giving  a  history  at  all  suggestive  of  pulmonary 
tuberculosis,  should  be  subjected  to  a  thorough  examination  by  a 
competent  internist  at  the  earliest  possible  date.  Only  in  this  way  can 
the  proper  treatment  be  instituted  at  the  time  when  it  is  most  valuable. 
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CLIMATE^ 

LEROY  S.   PETERS 
Albuquerque,  New  Mexico 

One  almost  feels  as  though  an  apology  should  be  offered  for  presenting 
a  paper  on  climate  before  the  National  Association.  On  the  other 
hand,  it  is  my  firm  con\-iction  that  an  honest  paper  on  this  subject  has 
yet  to  be  written.  This  paper,  I  trust,  bears  at  least  the  ear  marks  of 
truth,  and  is,  I  assure  you,  written  with  a  desire  to  solve  as  far  as  it  is 
humanly  possible  this  perplexing  question. 

There  is  no  more  apt  illustration  of  the  spirit  of  reform  than  the  refor- 
mation in  the  treatment  of  tuberculosis  which  swept  this  country  a 
mmiber  of  years  ago,  when  a  few  good  institutions  showed  the  medical 
profession  what  good  results  could  be  obtained  in  one's  home  cUmate. 
Up  to  that  time  people  had  been  ad\dsed  to  go  West  and  rough  it:  a 
glance  at  a  mountain  peak,  a  breath  of  ozone  and  the  trick  was  turned 
— a  cure  for  tuberculosis. 

With  such  advice,  results  were  more  or  less  disappointing,  while  with 
proper  care  in  well  conducted  institutions  in  Eastern  climates,  results 
were  more  or  less  gratifying.  The  pendulum  swung, — it  couldn't  help 
it.  It  more  than  swung, — it  turned  completely  over;  and  it  required 
years  before  the  more  honest  members  of  the  profession  were  willing 
to  grant  any  value  to  climate. 

What  happened?  The  Western  man  looked  into  the  future  and  saw 
the  vast  reaches  of  the  Southwest  without  a  consumptive.  His  hopes 
were  blasted.  His  livelihood  was  gone.  To  save  the  day,  he  rallied 
his  forces  and  at  once  began  to  herald  the  value  of  climate.  His  particu- 
lar spot  in  all  the  Southwest  was  the  one  particular  niche  that  Nature 
had  set  aside  for  the  unfortunate  consumptive.  The  remaining  towns 
were  either  too  hot  or  too  dry,  too  high  or  too  low.  He  had  made  a 
thorough  personal  inspection  of  each  and  every  canyon  and  after  an 
exhaustive  research  had  hit  upon  his  particular  locality  as  the  only  fit 
spot  in  which  to  get  well.     This,  of  course,  brought  forth  a  storm  of 

'  Read  before  the  Clinical  Section  of  the  Sixteenth  Annual  Meeting  of  the  National 
Tuberculosis  Association,  St.  Louis,  Missouri,  April  23,  1920. 
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protest  from  the  other  Western  resorts,  and,  as  a  consequence,  the  West 
found  itself  in  mortal  combat.  The  question  at  once  presented  itself, 
how,  when  we  were  not  at  all  agreed  as  to  the  value  of  climate,  could 
we  ever  hope  to  convince  our  Eastern  colleagues?  And  1  am  forced  to 
confess  we  never  have.     We  still  wrangle  and  get  nowhere. 

It  is  interesting  to  note  that  little  scientific  work  to  prove  or  disprove 
this  value  of  climate,  has  ever  been  published.  We  know  that  elevation 
increases  the  red  blood  cells,  and  that,  with  increasing  elevation,  there 
is  a  physiologic  increase  in  the  expansion  of  the  chest  from  one  to  four 
inches.  We  also  feel  sure  that  white  cells,  especially  the  lymphocytes, 
are  increased  markedly  by  altitude,  and  that  the  average  blood  pressure 
of  consumptives  is  equal  to  the  average  for  normal  people  at  sea  level. 
We  think  blood  platelets  are  increased  by  the  same  means,  and  yet  we 
must  admit  that  all  these  changes  are  due  to  the  elevation  and  not  to 
dry  air  and  sunshine.  On  the  other  hand,  the  results  in  the  treatment 
of  tuberculosis  arc  equally  as  good  in  the  low  elevation  of  the  Southwest 
as  in  the  higher  altitudes.  These  facts  make  us  pause.  Possibly  the 
arguments  of  those  who  are  not  biased  and  who  enter  this  controversy 
with  an  open  mind,  that  the  changes  are  all  physiological  and  necessary 
for  the  proper  maintenance  of  metabolism,  are  right.  For  my  part, 
I  do  not  know.     My  honest  opinion  is  that  nobody  knows. 

Another  point  of  great  interest  is  the  change  of  heart  seen  in  the  men 
who  have  worked  East  and  West.  Like  myself,  when  they  first  come, 
they  are  carried  away  with  the  absolute  change  of  environment.  They 
are  imbued  with  the  perpetual  sunshine, — the  ease  with  which  one 
chases  a  cure,  the  cheer  that  climate  gives  one,  and,  true  doctors  always, 
they  rush  into  print  telling  of  the  marvels  of  climate  and  the  great 
advantages  the  West  has  over  the  East  in  the  treatment  of  tuberculosis. 
The  result  is  a  one-sided  paper  praising  the  West  and  damning  the  East, 
and  keeping  honest  men  as  far  apart  as  ever. 

There  are  two  reasons  for  this:  one  is  commercial;  the  other,  an 
opinion  formed  by  lirst  impressions.  The  man  who  writes  commercially 
is  hopeless:  the  other  may  in  time  develop  into  an  asset  rather  than  a 
liability. 

Truth,  apparently,  is  not  one  of  the  most  conspicuous  virtues  of  the 
average  man  East  or  West.  Disadvantages  of  particular  localities  are 
expounded  as  advantages.  I  often  wondered  just  what  value  lay  in 
the  dust  storms  which  sweep  the  plateau  region  even,-  spring;  and  it 
was  not  until  the  vast  knowledge  gained  during  the  war  that  an  explana- 
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tion  offered  itself.  The  fact  that  the  inhalation  of  cigarette  smoke  due 
to  its  irritant  effect  on  the  mucous  membranes  tended  to  stimulate  a 
reaction  that  raised  the  resistance  of  the  cells  locally,  thereby  protecting 
the  smoker  rather  than  making  him  more  susceptible  to  disease,  proved 
beyond  the  question  of  a  doubt  that  the  dust  storms  in  the  Southwest 
act  in  the  same  marvelous  manner.  I  can  go  a  step  farther  and  show 
that  owing  to  the  large  lime  deposits  in  the  soil,  the  dust  tends  to  carry 
these  salts  in  large  quantity  into  the  consumptive's  system,  thereby 
overcoming  the  lime  starvation  which  supposedly  takes  place  in  tuber- 
culosis. Another  important  point  for  climate.  This,  gentlemen,  is 
humbug,  but  I  leave  it  to  you  if  it  is  not  as  convincing  as  most  of  the 
scientific  arguments  so  far  brought  forth. 

Personally,  I  have  never  noted  harm  from  such  storms,  but  I  grant 
they  are  very  disagreeable  when  they  occur.  But  why  place  them  in 
a  category  by  themselves  as  one  strong  reason  why  an  individual  should 
not  seek  a  change  of  climate.  Are  there  not  as  serious  drawbacks  in 
the  Eastern  section  of  the  country? 

I  believe  there  should  be  a  broader  bond  estabhshed  between  East 
and  West.  Education  tends  to  overcome  great  obstacles,  and  I  am 
convinced  that  if  once  the  Eastern  physician  could  visit  this  section  and 
acquaint  himself  with  facts  gleaned  from  personal  observation,  there 
would  be  less  misunderstanding.  We  were  all,  broadly  speaking,  Eastern 
men  originally.  We  all  obtained  our  education  in  Eastern  and  middle 
Western  schools,  and  our  own  ideas  of  medicine  are  yours.  Sometimes 
I  am  conceited  enough  to  think  that  many  of  our  men  are  even  broader- 
minded  than  your  great  average. 

The  same  fundamentals  in  medicine  are  taught  among  us  as  you  teach, 
and  most  of  the  men  in  tuberculosis  work  are  human  beings  like  your- 
selves. The  West  is  young;  but  add  to  her  energy  years  of  experience, 
and  there  must  be  no  great  difference  of  opinion.  We  know  the  con- 
ditions under  which  you  treat  tuberculosis.  But  do  you  know  ours? 
We  have  as  well-equipped  institutions  throughout  the  Southwest  as 
you  have  East.  Not  in  numbers  we  grant,  but  the  averages  are  as  good. 
Before  talking  cHmate,  learn  that  the  elevations  in  New  Mexico  and 
Colorado  are,  to  all  intents  and  purposes,  the  same;  and  that  when  you 
seek  lower  points,  Arizona  has  them  to  offer.  This  may  seem  elementary 
but  the  ignorance  of  the  Eastern  physician,  on  just  such  points  as  these, 
is  appalling.  He  does  not  know  the  A,  B,  C's  of  Southwestern  con- 
ditions, and  yet  he  will  attempt  to  advise  his  patient  intelligently. 
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Then  there  are  a  hirgc  number  of  Eastern  physicians  who  feel  that 
the  West  is  filled  with  an  incompetent  profession,  and  who  send  their 
patients  to  the  well  country  advising  them  strongly  against  seeking  the 
advice  of  a  physician  in  that  country.  It  is  not  at  all  uncommon  to  have  a 
patient  drift  into  the  ofl'ice  for  consultation,  who  says  that  he  has  been 
West  for  months  but  has  never  consulted  a  doctor,  for  his  family  phy- 
sician had  said,  "Cio  West  and  rough  it,  but  whatever  you  do,  stay  away 
from  the  doctors."  Usually  this  tjpe  of  case  has  thrown  away  what 
chances  he  or  she  may  have  had  in  the  beginning  of  their  trouble.  Advice 
such  as  this  can  only  be  considered  criminal,  and  yet  hundreds  of  health- 
seekers  are  receiving  it  yearly.  If  the  Eastern  physician  who  gives  such 
advice  cannot  acquaint  himself  with  conditions  in  the  Southwest,  he 
should  cease  to  send  patients  there.  It  is  unfortunate  that  such  ignor- 
ance must  be  tolerated  by  the  better  elements  in  the  profession,  for 
the  unfortunate  consumptive  is  the  victim,  the  one  who  suffers  by  reason 
of  such  ignorance. 

As  I  have  previously  stated,  education  is  the  solution  of  this  problem, 
but  this  education  must  be  from  personal  experience  and  obser\ation. 
It  has  been  my  experience  that  Eastern  men,  who  have  visited  the  South- 
west, go  back  with  a  much  better  impression  of  the  profession  and  the 
means  of  caring  for  the  tuberculous,  than  they  had  before  such  visit 
was  made. 

The  old  West  is  a  thing  of  the  past.  Throughout  even  the  remote 
comers  of  this  vast  region,  the  modem  idea  has  caught  root.  Aside 
from  the  general  topography  of  the  country,  one  sees  towns  and  cities 
in  no  particular  diflerent  from  the  East,  and  the  people  themselves  are 
far  less  provincial. 

I  have  told  you  thus  far  much  that  may  make  j-ou  feel  that  I  am 
not  a  believer  in  climate.  In  fact,  I  may  even  gain  the  enmity  of  that 
part  of  the  profession  of  the  Southwest  who  may  be  classed  with  those 
whose  commercial  instincts  have  overgrown  their  scientific  instincts. 
But  I  am  a  believer  in  climate.  Xo  man  could  live  in  the  Southwest 
fourteen  years  and  not  be.  The  simshine  is  contagious;  the  few  cloudy 
days  perhaps  somewhat  a  relief.  The  very  atmosphere  of  the  countr)' 
spells  health.  Well  people  feel  better  in  the  stimulating  air  of  the 
mountains,  and  a  large  number  of  Eastern  failures  are  given  a  lease 
on  life  yearly.  I  am  con\inced  that  in  well-conducted  institutions 
there  the  results  are  10  to  15  per  cent  better  than  in  Eastern  sanatoriums. 
On  this,  then,  I  base  my  belief  in  climate.     But  when  all  is  said  and  done. 
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the  question  of  climate  can  be  summed  up  in  the  one  word,  luxury.  I 
say  this  advisedly,  for  the  Southwest  is  not  the  place  for  a  poor  patient. 
No  one  with  tuberculosis  in  an  active  state  should  be  sent  to  the  best 
climate  on  earth  without  suthcient  means  to  last  him  a  year  in  idleness. 
If  the  Fates  are  kind,  he  may  be  in  a  position  to  work  before  that  time, 
but  much  more  often  he  is  not. 

Let  me  emphasize  for  the  benefit  of  the  doctor  who  forever  misunder- 
stands that  I  lay  stress  on  sufficient  finances  for  the  patient's  sake,  and 
not  my  own.  It  is  far  more  important  that  the  patient  be  placed  in 
the  home  state  sanatorium  where  proper  care  and  attention  can  be 
given  him,  than  to  send  him  to  the  best  climate  the  world  affords  where 
he  must  live  under  poor  conditions  and  work  to  gain  even  the  bare 
necessities  of  life.  Work  and  tuberculosis  do  not  go  hand  in  hand,  yet 
many  times  every  month  I  see  patients  who  have  been  sent  to  the  South- 
west, and  on  arrival  have  barely  enough  to  pay  board  and  room  one  week. 
If  they  have  the  price  of  a  ticket  home,  I  advise  that  they  use  the  money 
to  return  and  enter  a  local  institution,  for  any  honest  man  knows  that 
care  and  good  food  plus  proper  supervision  are  far  more  essential  than 
climate.  Lest  I  again  be  misunderstood,  I  state  most  emphatically 
that  the  same  honest  men  know  that  care,  and  good  food,  plus  proper 
super\ision  plus  climate  make  for  all  that  is  best  in  the  treatment  of 
tuberculosis.  IVIove  a  pauper  from  the  slums  of  a  great  city  to  a  county 
or  state  sanatorium,  and  you  have  changed  his  climate  and  given  him 
an  opportunity  to  get  well.  Change  a  man  of  means  from  the  East 
to  the  plateau  region  of  the  West,  and  you  have  given  him  the  same 
opportunity.     The  question  of  change  is  the  keynote  to  success. 

One  hears  a  great  deal  from  the  anticlimate  man  about  the  long 
journey,  the  terrible  homesickness  incident  to  change,  the  inability  of 
relatives  to  be  nearby,  etc.,  etc. 

Homesickness  is  a  figment  of  the  imagination.  It  is  seldom  that  I 
encounter  a  patient  who  gives  me  worry  from  this  condition,  and  when 
I  do,  it  is  a  problem  of  the  hopeless  patient  rather  than  the  one  who 
offers  chances  of  a  result.  One  out  of  ten  may  suft'er  from  this  condition, 
but  the  chances  are  equally  good  that  this  individual  would  be  home- 
sick anywhere.  The  ability  of  relatives  to  visit  at  intervals  would  give 
no  relief  to  people  so  constituted. 

Another  bugaboo  that  clings  to  the  mind  of  the  average  Eastern 
doctor  is  the  question  of  elevation  and  hemorrhage.  From  a  careful 
study  of  statistics,  I  can  find  no  reason  for  such  belief.     If  statistics 
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ever  proved  anything  it  is  the  fact  that  hemorrhages  are  less  frequent 
at  higher  altitudes  than  at  sealevel.  Throwing  this  pertinent  fact 
into  the  scrap  heap,  it  is  a  matter  only  of  clinical  observation  to  know 
that  they  occur  with  no  more  frequency  at  sLx  thousand  feet,  than  at 
lower  altitudes  or  the  seashore.  I  have  seen  patients  placed  on  a 
train  in  the  East  and  the  bleeding  continue  until  they  reached  the 
higher  altitudes,  when  it  stopped.  I  have  seen  them  sent  from  Albu- 
querque, bleeding  profusely,  and  reach  a  low  elevation  and  die  of  a 
severe  hemorrhage.  To  cite  the  reverse,  I  have  seen  them  sent  up  with- 
out hemorrhages,  and  die  on  arrival  with  hemorrhage.  I  have  seen 
them  have  hemorrhages  going  and  coming — in  elevations  and  out  of 
elevations;  and  the  one  glaring  significant  fact  that  presents  itself  for 
consideration  is  that  we  don't  know  anything  about  hemorrhages,  why 
they  have  them,  or  why  they  don't.  But  we  do  know,  and  any  honest 
man  will  bear  me  out,  that  therapeutic  elevations  have  no  influence, 
one  way  or  another,  on  the  occurrence  of  bleeding,  and  that  a  hemorrhage 
case  is  as  safe  in  one  part  of  the  country,  as  it  is  in  another. 

Another  misgiving,  that  has  torn  the  mind  of  patient  and  physician, 
is  that  of  returning  to  the  home  climate  once  a  result  has  been  effected 
in  the  West.  Arrested  tuberculosis  is  arrested  tuberculosis.  Once  this 
has  been  accomplished,  there  is  nothing  against  the  patient's  return 
home.  In  other  words,  he  can  live  East  exactly  as  well  and  with  exactly 
as  much  safety  as  though  the  result  had  been  attained  there.  I,  person- 
ally, feel  that  one's  best  chances  of  permanent  result  lie  in  li\'ing  West, 
whether  the  cure  were  obtained  here  or  in  an  Eastern  climate.  On 
the  other  hand,  I  have  manj'  patients  who  have  returned  home  and 
have  enjoyed  good  health  for  years  under  adverse  climatic  conditions. 

Again,  let  me  question  the  belief  in  unbearable  summers.  During 
my  fourteen  years  in  New  Mexico,  I  have  never  suffered  from  heat, 
and  that  is  much  more  than  I  can  say  for  my  home  climate  in  the  Great 
Lakes  region.  June  is  the  hottest  month,  the  so  called  rainy  season 
starting  in  July  and  continuing  through  August,  with  a  shower  two  or 
three  times  weekly.  The  remaining  summer  is  delightful.  The  nights 
are  always  cool,  and  one  requires  a  blanket  even  after  the  hottest  sum- 
mer day.  For  this  reason,  it  is  needless  to  keep  patients  from  climatic 
change  until  the  fall  months.    One  season  is  as  comfortable  as  another. 

I  often  wish  that  I  could  be  at  the  other  end  of  the  line  to  advise 
patients  relative  to  climatic  change.  Once  the  diagnosis  of  tuberculosis 
is  decided  upon,  an  honest  attempt  can  be  made  to  trj'  out  the  home 
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climate.  Usually  a  question  of  four  or  live  months  under  careful  super- 
^dsion  will  at  least  do  the  patient  no  harm.  Note  that  careful  super- 
vision, success  or  failure  depend  wholly  upon  that  one  factor.  At  the 
end  of  that  period,  if  the  patient  shows  no  e\ddence  of  getting  better, 
or  the  general  condition  is  worse,  do  not  keep  them  indefinite^  in  a 
vain  endeavor  to  ha^•e  a  miracle  happen,  but  ad\'ise  cUmatic  change 
at  once.  We  receive  then  a  patient  who  has  had  good  training  and  who 
offers  a  reasonable  chance  of  recovery,  instead  of  a  far-advanced,  hope- 
less consumptive  who  probably  dies  within  six  months  of  arrival.  He 
curses  the  cHmate  for  not  furnishing  him  with  new  lungs,  and  his  friends 
and  relatives  for  generations  to  come  tell  the  world  that  the  Southwest 
is  the  last  place  on  earth  to  take  a  consumptive. 

Not  so  long  ago,  the  Public  Health  Service  made  a  survey  of  conditions 
in  the  Southwest,  and  this  investigation  showed  that  nearly  50  per  cent 
of  the  tuberculous  died  within  six  months  of  arrival.  This,  gentlemen, 
is  not  an  argument  against  climate,  but  rather  a  sad  commentary  on 
the  advice  to  dying  consumptives  by  men  East,  who  are  supposed  to 
exercise  average  intelligence  in  dealing  with  patients. 

There  are  certain  tj^es  that  do  not  do  well  at  high  elevations,  and 
when  a  change  is  ad\ised,  these  patients  should  be  sent  to  low  points, 
such  as  Tucson  or  Phoenix,  Arizona.  Patients  with  a  marked  amount 
of  fibrosis  or  with  well-developed  kidney  lesions,  or  with  heart  lesions 
that  are  not  compensated  should  not  be  sent  to  the  altitudes  of  the 
Southwest;  but  they  can  be  given  the  opportunity  to  enjoy  the  advan- 
tages of  a  dry  climate  in  the  resorts  mentioned. 

Again  let  me  state  that  I  am  a  believer  in  climate.  I  repeat  this  for 
the  benefit  of  those  who  may  think  I  am  not.  ]\Iy  only  object  in  reading 
this  paper  was  to  attempt  to  unravel  the  tangle  relative  to  cHmate  and 
tuberculosis;  a  tangle  that  was  made  by  the  ignorant  physician  both 
East  and  West,  or  by  his  equally  dangerous  brother,  the  commercial 
doctor.  WTien  the  millennium  dawns,  these  two  enemies  of  humanity 
may  become  extinct,  but  until  that  time,  like  the  poor,  they  will  be 
always  with  us. 

You  will  note  that  I  have  attempted  to  prove  nothing  from  a  scientific 
standpoint.  As  a  matter  of  fact,  as  I  told  you  in  the  beginning,  we  have 
proved  nothing.  The  scientific  arguments  presented  for  climate  have 
not  held  water.  We  need  men  with  time  and  money  to  do  real  climatic 
work;  to  show  why  better  results  are  obtained  here  than  elsewhere. 
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At  present,  we  have  only  clinical  impressions  and  they  do  not  convince 
the  skeptical.  We  are  working  in  a  circle  and  this  leads  us  nowhere. 
Some  day  I  hope  the  impressions  gained  by  men  working  in  favorable 
climates  will  be  possible  of  scientific  demonstration;  but,  until  that 
time,  let  us  have  done  with  petty  dilTercnces,  and  advise  patients  intelli- 
gently, regardless  of  whether  we  live  Kast  or  West.  North  or  South. 


BOOK  REVIEW 

A  Study  in  the  Epidemiology  of  Tuberculosis,  with  Special  Reference  to  Tuber- 
culosis of  the  Tropics  and  of  the  Negro  Race.  By  George  E.  Bushnell, 
Ph.D.,  M.D.  (New  York:  Wm.  Wood  &  Co.,  1920,  pp.  221.) 
The  author  of  this  work  is  the  well  known  phthisiologist  who  for  many 
years  was  in  charge  of  the  army  sanatorium  at  Fort  Bayard,  New  Mexico. 
His  skill  in  organizing  a  staff  and  carrying  through  a  successful  examination 
of  the  Army  during  the  Great  War  did  much  to  eliminate  tuberculous  recruits. 
His  long  experience  and  study  of  tuberculosis  in  the  mass  by  virtue  of  his 
position,  together  with  an  undoubted  familiarity  with,  and  study  of,  the 
hterature  of  disease  in  foreign  peoples,  make  this  book  of  especial  importance. 
It  is  also  needed  at  this  time  when  confusion  of  ideas  on  infection  in  tuber- 
culosis prevails.  Sanitarians  will  find  in  it  wholesome  views  tending  to  modify 
extreme  measures  for  the  attempted  control  of  infection.  Colonel  Bushnell 
has  taken  a  wide  look  over  the  world;  no  country  or  island  of  the  seas  has  failed 
of  his  scrutiny  where  observations  on  tuberculosis  have  been  recorded.  If 
undue  emphasis  is  here  and  there  evident  in  his  critical  analysis  of  the  obser- 
vations, so  much  has  been  brought  together  in  harmony  with  the  conclusions 
that  the  reader  is  compelled  to  recognize  the  truth  of  his  thesis  even  if  he 
questions  some  of  his  conclusions. 

The  conflicting  ideas  as  to  etiology  both  in  the  pre-Kochian  and  modern 
era  are  presented  to  show  clearly  the  entire  inadequacy  of  such  explanations 
as  climate,  atmospheric  conditions,  inheritance  and  racial  susceptibility. 
Liberal  quotations  from  French,  British  and  German  colonial  experience 
throw  these  contradictions  into  sharp  rehef.  After  pointing  out  the  necessity 
in  the  past  three  decades  of  ascribing  to  predisposition  the  different  types  of 
tuberculosis,  the  author  again  demolishes  this  theory  by  contrasting  the 
tuberculized  races  and  those  but  recently  exposed  to  infection. 

In  no  previous  work  has  so  much  information  on  the  dissemination  of  tuber- 
culosis among  uncivilized,  tropical  peoples  been  brought  together  and  the 
acute  infectious  character  of  the  disease  among  them  depicted.  With  the 
exception  of  the  tropical  portions  of  Asia,  the  Philippines,  Samoa  and  Hawaii, 
where  the  disease  has  prevailed  many  years,  tropical  Africa  and  the  islands  of 
the  Pacific  exhibit  the  true  primary  form  of  tuberculosis.  Japan,  China  and 
India  have  been  so  long  tuberculized  that  they  do  not  present  many  more 
of  the  acute,  primary  cases  than  do  the  European  countries;  in  fact,  the 
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author  comments  on  the  relative  infrcquency  of  tuberculosis  among  the  masses 
of  Chinese  and  Indian  [nipulations,  when  their  extreme  poverty,  j)oor  vege- 
tarian diet  and  hopeless  insanitation  are  considered.  He  cites  also  the  exjieri- 
ence  of  (Jermany  (luring  the  war,  from  Colonel  Bruns's  report  on  the  area 
occupied  by  the  United  States  Army.  While  the  tuberculosis  mortality  has 
greatly  increased,  it  ha*  not  been  in  the  curve  of  the  acute  miliary  form,  but 
of  the  more  chronic  [lulmonary  cases. 

Under  mofles  of  infection  he  considers  "that  we  must  look  beyond  immediate 
contact  with  cases  of  open  tuberculosis  or  their  infected  surroundings,  to 
account  for  the  practically  universal  dissemination  of  the  tubercle  bacilli 
under  the  conditions  of  civilization." 

It  is  probable  that  children  who  live  with  consumptives  arc  likely  to  get 
a  more  severe  form  of  infection  than  others  not  so  exposed,  but  in  the  latter, 
besides  their  getting  a  smaller  dose,  he  admits  the  possible  attenuation  of  the 
bacilli.  The  slaiemenl  may  be  fairly  questioned  "that  the  tubercle  bacillus 
retains  its  vitality  almost  indefinitely  if  not  exposed  to  direct  sunlight."  It 
ma_\-  be  admitted  "that  its  virulence  is  somewhat  reduced  by  desiccation," 
although  it  is  by  no  means  ascertained  that  such  apparent  loss  of  virulence 
is  not  explainable  by  the  small  number  of  bacilli  remaining  alive,  thus  reducing 
the  dose.  Bushnell  also  recognizes  this  and  believes  that  one  of  the  blessings 
of  civilization  is  that  we  obtain  a  gradual  vaccination  against  tuberculosis 
through  handling  innumerable  objects  contaminated  by  a  few  weak  bacilli; 
whereas  the  promiscuous  life  of  the  savage,  eating  from  a  common  dish,  etc., 
produces  massive  infection.  The  author  also  raises  the  question  whether  the 
individual  who  acquires  a  tuberculous  infection,  without  becoming  an  open 
case,  may  not  become  a  "carrier"  as  in  typhoid  fever.  If  so,  this  would 
account  for  some  unexplained  infections  of  unprotected  savages. 

The  studies  of  Much  among  the  Jews  in  Jerusalem  are  quoted  at  length, 
where  by  the  cutaneous  tests  it  was  found  that  90  per  cent  reacted.  Those 
who  came  to  the  city  from  Arabia  mostly  failed  to  react  and  showed  manifest 
disease  when  they  did  respond. 

It  is  thus  seen  that  susceptibility  is  not  racial  because  the  European  Jews 
generally  manifest  great  resistance  to  the  disease.  Tracing  the  history  of 
the  infant  through  childhood  and  up,  the  author  brings  out  the  well  known 
facts  of  gradual  infection  and  acquired  resistance  for  the  majority  of  civilized 
and  cleanly  adults.  He  is  strongly  of  the  belief  that  reinfection  from  outside 
is  rare  in  adults  thus  infected  and  only  when  primary  infection  is  insufficient 
is  the  way  open  for  new  infections.  There  are,  broadly  considered,  only  three 
forms  of  tuberculosis:  (1)  Tuberculosis  or  chronic  phthisis  in  the  more  or 
less  well  immunized  subject.  (2)  Tuberculosis  of  the  imperfectly  immunized 
subject,  characterized  by  large  IjTnph  nodes,  spreading  by  lymphogenous 
extension  to  the  viscera:  bones  and  joints  are  involved  in  this  form  of  disease 
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as  well  as  the  skin  and  serous  membranes.  (3)  Primary  tuberculosis  as  it 
appears  in  a  young  child  and  natives  of  countries  remote  from  civilized  peoples.' 
Significant  histories  of  certain  races  now  almost  extinct  are  given,  to  illustrate 
the  devastation  that  civilized  man  has  often  wrought  by  exploiting  the  labor 
of  such  natives,  and  even  by  innocent  missionary  enterprises.  These  passages 
in  the  book  are  of  absorbing  interest  and  deserve  close  attention  for  the  lesson 
they  teach. 

Where  races  ha\e  not  been  exterminated  by  the  various  diseases  of  civilized 
man,  a  process  of  gradual  tuberculization  occurs  with  the  result  that  the  disease 
becomes  more  chronic.  After  the  lapse  of  decades  or  centuries  the  forms  of 
the  disease  are  the  usual  ones  met  with  in  cities.  Any  differences  in  the  clinical 
course  of  the  latter  may  be  accounted  for  by  environment,  habits  and  priva- 
tions suffered  by  the  victims,  rather  than  by  a  hypothetical  predisposition, 
inherited  or  acquired.  It  is  worth  noting  in  passing  that  complete  confirma- 
tion of  these  views  is  found  in  the  observations  by  Colonel  S.  Lyle  Cummins, 
professor  of  pathology  of  the  Royal  Army  Medical  College,  London,  recently 
published  (1)  and  by  Borrel  (2).  Both  writers  bring  fresh  proof  of  the  ravages 
of  acute  tuberculosis  among  Africans,  Madagascans  and  Fiji  Islanders  who 
were  employed  during  the  Great  War. 

Under  the  head  of  diagnosis,  Bushnell  gives  much  space  to  the  tuberculin 
tests,  advocating  the  cutaneous  test  on  a  large  scale  for  the  discovery  of 
"unprotected"  persons  and  for  epidemiological  study.  He  recognizes  the 
Stick  and  subcutaneous  tests  as  more  searching  and  sees  no  danger  in  the 
latter  for  inactive  tuberculosis:  on  the  contrary  it  is  probably  beneficial. 
Suspected  sick  persons  should  not  be  given  the  subcutaneous  test.  A  certain 
number  of  persons  who  do  not  react  to  high  and  repeated  doses  apparently 
harbor  infection,  but  the  well  nigh  complete  tuberculization  of  adults  is 
recognized  from  pathological  studies.  It  is  not  estabhshed  that  infection  in 
adult  life,  as  found  in  Africans  and  Pacific  Islanders  who  become  tuberculin 
sensitive,  develops  an  efficient  immunity,  but  it  is  important  to  note  that  they 
do  not  immediately  develop  the  disease.  This  point  needs  further  study  upon 
the  natives  of  the  tropics.  A  great  responsibihty  rests  upon  physicians  when 
uninfected  persons  such  as  groups  of  laborers  are  brought  into  infected  sur- 
roundings. There  are  apparently  many  individuals  in  country  districts  who 
are  infected  by  itinerant  peddlers  and  their  wares. 

"On  account  of  the  almost  universal  immunization  of  our  race  from  early 
tuberculous  infection,  our  sense  of  tuberculosis  as  a  communicable  disease 
has  become  blunted."  "But  tuberculosis,"  as  Hamburger  says,  "is  really 
as  infectious  as  measles."  The  author  then  cites  examples  of  the  difference 
among  the  natives  of  Cape  Colony  before  and  after  it  became  a  health  resort 

'  In  reverse  order,  these  divisions  are  similar  to  those  of  Karl  v.  Ranke,  based  on  patho- 
logical and  physiological  studies. 
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for  the  lul)iTculous.  A  great  increase  of  tul)crculosis  followed  their  visits. 
Examples  of  the  actual  opposite  condition  are  found  in  I>avos,  Switzerland, 
and  Lippspringc,  Germany,  where  the  native  death  rate  declined.  Uushnell 
em|)hasizes  the  fact  that  dilTcrences  in  s[)Utum  hygiene  do  not  account  for 
these  facts  since  droplet  infection  and  contaminated  objects  cannot  be  avoided. 
The  difTercnce  is  solely  due  to  the  immunity  from  previous  infection  of  the 
dwellers  of  the  F-uropean  resorts. 

Prophylaxis  then  becomes  prevention  of  tuberculous  disease  and  diminution 
of  chances  for  massive  infection  so  that  "the  initial  dose  of  tubercle  bacilli 
shall  be  small.  .  .  .  Secondly  to  improve  the  health  of  the  community 
to  the  end  that  the  immunity  gained  by  a  fortunate  initial  infection  shall  not 
be  impaired,  that  vaccination  shall  not  be  converted  into  manifest  and 
dangerous  disease."  It  is  inferred  that  the  writer  does  not  favor  proceeding 
beyond  these  measures  in  the  suppression  of  the  infection  at  present. 

He  gives  a  chapter  to  treatment  of  the  disease  in  the  tropics  and  advocates 
efforts  to  carry  out  the  usual  measures,  even  in  a  hot  and  moist  climate,  though 
elevated  places  are  better.  Robert  Louis  Stevenson  is  mentioned  as  an 
example  of  recovery  in  a  hot  climate  (though  it  may  be  questioned  whether 
he  had  not  recovered  long  before  he  went  to  Samoa). 

In  referring  to  the  .\merican  Negro  and  Indian  the  writer  disputes  the  idea 
that  the  former  was  free  from  tuberculosis  until  freed  from  slavery,  and  he 
regards  the  negro  as  having  been  already  well  tuberculized  at  that  time.  The 
great  increase  of  disease  since  the  war  must  be  explained  on  other  grounds, 
chiefly  his  disadvantages  in  industrial  and  housing  conditions  and  in  careless 
li\ing,  diseases,  etc.  The  Indians,  however,  present  a  race  imperfectly  tuber- 
culized or  not  at  all.  He  gives  a  \-ivid  picture  from  personal  experiences  with 
Siou.x  prisoners,  of  the  contrast  between  the  agency  Indians,  who  were  much 
diseased,  and  the  "wild"  ones  who  had  not  encountered  infection.  Epidemics 
of  tuberculosis  have  been  reported  but  are  doubted,  when  chronic  disease  is 
the  form  described. 

Under  "Practical  Considerations"  the  author  mentions  the  prime  impor- 
tance of  protecting  infants  and  children  from  massive  infection.  Bovine  and 
human  types  of  bacilli  are  reciprocal  in  immunizing  power,  but  he  thinks  the 
human  infection  usually  antedates  the  bovine,  which  is  therefore  of  little 
importance  and  ineradicable  in  any  case.  "Civilized  man  can  never  escape 
the  danger  of  infection  with  the  tubercle  bacillus."  If  we  succeeded  in  doing 
this  "we  should  also  lose  the  benefits  of  tuberculization."  "We  are  not  yet 
ready  for  it.  .  .  .  The  watchword  should  be:  vaccination  for  all — no 
manifest  tuberculosis  for  anybody!"  He  advocates  an  "artificial,  premedi- 
tated infection"  when  the  time  is  ripe  to  begin  it,  after  further  study.  A 
hope  is  expressed  that  more  delicate  tests  even  than  tubercuUn  may  be  devel- 
oped from  laboratory  study. 


810  BOOK  REVIEW 

In  a  summary,  excellent  and  thoughtful  conclusions  are  set  forth  in  a  logical 
way,  ending  w-ith  the  fervent  hope  that  the  time  may  come  when  Nature's 
wasteful  method  of  tuberculization  may  be  replaced  by  a  scientific,  artificial 
inoculation. 

The  reviewer  commends  the  book  to  those  who  are  puzzled  over  the  problem 
of  contagion  in  tuberculosis.  It  is  likely  to  evolve  mingled  sensations  of 
fear  and  thankfulness  to  read  that  for  our  own  good  we  should  acquire  a  little 
tuberculosis  and  take  our  chances  that  it  shall  remain  dormant.  The  logical 
bearing  of  this  principle  on  health  board  activities  speaks  for  moderation, 
less  persecution  by  the  public  of  decent  tuberculous  patients  and  fewer  cases 
of  cocksure  infection  of  adults  from  association  with  such  patients. 

It  seems  pertinent  to  make  note  of  some  contemporary  theories  on  the 
epidemiology  of  tuberculosis,  not  touched  upon  by  Bushnell,  and  propounded 
by  Dr.  J.  Brownlee  (3),  statistician  of  the  British  Medical  Research  Committee 
of  the  National  Health  Insurance.  On  the  basis  of  the  decreased  tuberculosis 
mortality  in  England  and  Wales,  Brownlee  finds  at  least  two  and  perhaps 
three  tN^pes  of  tuberculosis:  a  "young  adult,"  a  "middle  age"  and  an  "old 
age"  type.  The  ''young  adult"  form  is  more  common  in  the  country  districts, 
less  where  many  deaths  occur  among  children,  and  where  milk  is  much  infected 
etc.     The  "middle  age"  group  is  common  where  the  reverse  is  true. 

Brownlee  interprets  these  findings  by  assuming,  first,  the  possibility  of  two 
distinct  strains  of  tubercle  bacilli,  one  with  a  predilection  for  early  manhood 
and  possibly  also  for  old  age;  the  other,  for  childhood  and  middle  life.  One 
is  associated  with  the  countrj',  the  other  with  the  town.  A  second  explanation 
places  the  burden  of  difference  on  environment.  He  admits  that  one  type  of 
organism  may  give  protection  against  the  other,  but  considers  that  childhood 
infection  can  account  for  but  two-fifths  of  phthisis  in  later  life,  the  other 
three-fifths  presumably  being  acquired  from  a  fresh  infection.  He  leaves 
the  matter  for  bacteriologists  to  throw  further  light  upon  and  states  that 
statistics  alone  will  not  give  the  solution. 

These  two  standpoints  mark  the  transitions  that  are  taking  place  in  medical 
views  of  diseases  of  infectious  nature.  Much  food  for  reflection  may  be  found 
in  them,  and,  as  Bushnell  writes,  the  wider  the  survey  is  made,  the  more  the 
truths  emerge. 

E.  R.  Baldwin. 
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PULMONARY    ATELECTASIS    AS    A    SOURCE    OF    CON- 
FUSION IN  PHYSICAL  EXAMINATION  OF  THE  CHEST 

HENRY  SEWALL 

There  arc  several  morbid  conditions  of  the  lungs  which  figure  fre- 
quently in  medical  speech  but  relatively  seldom  achieve  anatomical 
demonstration.  One  of  them  is  known  as  bronchicclasis.  another  as 
infarct.  Each  word  stands  for  a  stale  which  is  distinctly  pathological 
and  comparatively  rare  as  a  clinical  certainty.  The  condition  which 
forms  the  subject  of  this  paper  belongs  also  to  the  category  of  things 
more  heard  of  than  perceived ;  but  it  is  not  rare. 

Evidence  of  its  existence  may  probably  be  found  in  every  healthy 
lung  suffering  restriction  of  acti\aty.  It  is  not  primarily  a  disease, 
though  prone  to  accompany  disease  and  in  itself  no  doubt  represents 
a  large  mortality. 

Its  importance  in  physical  diagnosis  depends  upon  the  fact  that  it 
may  so  exactly  simulate  organic  disease  within  the  chest  as  to  deceive 
not  only  the  tyro  but  the  most  experienced  examiner.  The  writer  con- 
fesses to  many  personal  errors  in  this  field,  mistakes  which  are  contin- 
ually being  repeated;  and  this  paper  is  written  not  to  exploit  a  new  fact 
but  to  impress  on  others  a  most  insidious  and  often  intrusive  source 
of  error  in  conclusions  founded  on  the  data  of  physical  examination. 

The  term  ateleclasis  is  derived  from  two  Greek  words  meaning  imper- 
fect extension.  The  facts  justify  a  strict  rendering  of  the  etymology; 
that  is,  atelectasis  does  not  necessarily  predicate  a  complete  collapse 
and  airless  condition  of  the  pulmonary  alveoli,  but  also  includes  any 
reduction  in  their  volume  below  that  normal  to  the  phase  of  respiration 
at  which  their  state  is  considered. 

For  practical  purposes  it  is  convenient  to  divide  the  condition  of 
atelectasis  into  three  stages,  which  will  be  treated  more  fuUy  later. 

The  first  is  purely  physiological  and  temporary'.  It  involves  any  area 
of  the  lungs  in  which  inspiratory  movement  is  markedly  deficient,  as 
through  posture  or  local  inactivity.  It  requires  the  exercise  of  skill 
in  percussion  for  its  recognition  and  the  normal  resonance  is  quickly 
restored   through   deep   breathing.     The   second   stage   of   atelectasis 

811 


812  HENRY   SEWALL 

represents  a  probably  more  or  less  complete  collapse  of  the  air  cells  within 
a  definite  area  determined  by  conditions  limiting  expansion  of  the  lung 
for  considerable  periods.  Thus,  when  pleural  adhesions  impair  the 
respiratory  excursions  on  one  side  of  the  chest,  signs  of  atelectasis  may 
be  detected  on  that  side.  Prolonged  maintenance  of  the  dorsal  decubitus 
is  sure  to  be  accompanied  by  progressive  loss  of  air  in  the  posterior  and 
basal  portions  of  the  lungs.  Frequently  a  relative  unilateral  immobility 
leads  to  a  fairly  well  defined  area  of  dulness  in  the  side  of  the  chest, 
easily  mistaken  for  evidence  of  pleural  effusion.  This  degree  of  pul- 
monary collapse  comes  almost  daily  under  the  observation  of  the 
clinician,  but  its  conscious  recognition  is  probably  rare.  Its  true 
nature  can  usually  be  demonstrated  by  the  rapid  transition  of  an 
area  of  percussion  dulness  into  one  of  resonance  through  the  influence 
of  vigorous  respiration  or  with  change  of  posture.  The  third  stage  of 
atelectasis  probably  represents  a  complete  collapse  of  air  cells  in  a 
considerable  area  of  a  lung,  so  as  to  simulate  closely  the  condition  of 
consolidation  or  localized  effusion.  It  has  been  abundantly  proved  that 
for  a  variable  period  after  a  portion  of  lung  has  been  rendered  airless  it 
may  be  reexpanded  by  the  insufflation  of  air;  but  with  continued  col- 
lapse organic  changes  supervene,  the  lung  atrophies  and  it  remains  a 
solid  mass. 

It  is  usual  to  divide  the  clinical  occurrence  of  atelectasis  into  two 
groups,  the  congenital  and  the  acquired.  In  the  first,  air  cells  of  the 
foetal  lung  have  not  expanded  after  birth;,  in  the  second,  lobules  that 
once  have  functionated  normally  later,  under  influences  that  will  be 
discussed  presently,  lose  their  contained  air  and  collapse  through  their 
intrinsic  elasticity.  Early  writers  describe  such  a  condition  as  a  local 
return  of  the  lung  to  the  foetal  state.  The  present  article  is  concerned 
chiefly  with  atelectasis  occurring  in  the  adult  patient,  in  whom  neither 
its  frequency  nor  its  vital  importance  approaches  that  of  the  condition 
as  it  obtrudes  in  the  pathology  of  infants  and  young  children.  It  is 
doubtful  if  any  subject  in  clinical  literature  will  better  repay  study  by 
the  pediatrician  than  this. 

As  will  presently  be  seen,  most  of  the  research  that  has  been  done  upon 
the  subject  of  atelectasis  has  been  concerned  with  the  mechanism  of 
its  production.  It  is  expedient  that  we  recognize  in  advance  two  essen- 
tially different  conditions  which  lead  to  the  establishment  of  pulmonary 
collapse.  One  operates  within  the  pleural  cavity  outside  the  lung.  It 
is  elementary  knowledge  that  when  a  hole  is  made  in  the  chest  wall 
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diul  tlu'  costal  pleura,  ihc  normal  iung  immediately  contracts  to  a 
relatively  insigniticant  mass  about  the  hilum  by  virtue  of  its  intrinsic 
ilastitity.  This  extreme  collapse  docs  not  signify  any  excess  of  pressure 
within  the  pleural  cavity;  the  pressure  within  and  without  the  lung  arc 
identical.  If  instead  of  air,  fluid  be  introduced  into  the  pleural  space, 
the  same  mechanical  relations  obtain.  Such  reduction  of  lung  volume 
induced  from  without  probably  first  affects  the  superficial  air  cells,  the 
contracting  walls  of  which  squeeze  out  their  air;  but  with  progressive 
collapse  of  the  lung  the  air  cell  collapse  probably  proceeds  in  a  radial 
direction  towards  the  hilum,  the  extralobular  and  intralobular  pressures 
remaining  equalized.  But  Traube  long  ago  demonstrated  that  even 
with  a  wide-open  chest  and  a  lung  apparently  completely  collapsed, 
considerable  air  was  still  confined  within  the  organ,  for  a  portion  excised 
would  float  in  water.  Only  after  resting  an  hour  or  more  would  the 
tissue  become  completely  airless.  The  apprehension  of  these  mechanical 
relations  is  not  without  value  to  the  clinician  who  so  often  has  to  consider 
the  hydrostatic  elTects  of  pleural  effusions.  Especially  in  recent  years, 
when  the  therapeutic  application  of  artificial  pneumothorax  has  become 
a  daily  procedure,  it  would  seem  important  to  trace  the  course  of  the 
functional  and  structural  changes  in  the  collapsed  lung. 

As  will  be  noted  presently,  the  recently  collapsed  lung  maintains  for 
a  considerable  interval  its  organic  integrity  and  may  be  completely 
reexpanded  by  the  insufflation  of  air  under  pressure. 

Considerable  research  has  been  devoted  to  the  determination  of  the 
physiological  and  mechanical  changes  in  the  collapsed  lung  as  a  basis 
for  the  understanding  of  the  conditions  of  development  of  pulmonary 
tuberculosis.  The  most  recent  work  in  this  field  is  described  in  a  recently 
published  study  by  Corper,  Simon  and  Rensch  (1). 

These  investigators  studied  in  rabbits  the  effect  of  unilateral  collapse 
of  the  lungs  on  the  distribution  of  various  media,  emulsions  of  tubercle 
baciUi,  starch,  Prussian  blue,  etc..  introduced  by  the  vein.  They  reached 
the  conclusion  that  neither  the  quantity  nor  the  local  distribution  of 
the  injected  material  in  the  two  lungs  was  altered  by  experimental 
collapse  of  one  of  them  whether  the  injection  preceded  or  shorth-  fol- 
lowed the  induction  of  collapse. 

Corper  and  Rensch,  continuing  this  line  of  research,  found  that 

Prolonged  artiticial  pneumolhora.x  in  rabbits,  sufficient  to  produce  a  good 
collapse  of  the  right  lung,  initiated  shortly  after  the  intravenous  injection  of 
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a  suspension  of  virulent  human  tubercle  bacilli  and  maintained  for  a  period 
of  a  month  by  means  of  the  intrapleural  injection  of  air  every  second  or  third 
day  throughout  the  experimental  period,  has  no  appreciable  effect  upon  the 
si^e  or  number  of  macroscopic  tubercles  found  in  the  lungs  of  the  treated  ani- 
mals as  compared  to  the  untreated  (controls),  or  in  the  compressed  right  lung 
as  compared  to  the  noncollapsed  left  lung. 

They  found,  also,  that  when  pneumothorax  was  established  as  described 
and  was  maintained  for  a  period  of  two  weeks,  a  suspension  of  scarlet 
R,  then  injected  intravenously,  was  distributed  fairly  equally  in  the 
two  lungs.  When,  however,  a  like  injection  was  made  in  a  rabbit  whose 
right  lung  had  been  maintained  in  collapse  for  four  weeks  there  was 
appreciably  less  pigment  found  in  the  collapsed  as  compared  with  the 
expanded  lung.' 

It  is  important  to  observe  that  in  the  clinical  collapse  of  the  lung 
under  induced  pneumothorax  the  lung  is  probably  completely  quiescent 
only  for  brief  periods.  With  progressive  absorption  of  the  gas  intro- 
duced the  affected  lung  must  indulge  in  more  and  more  ample  respiratory 
excursions,  so  that  structural  changes  within  it  may  be  indefinitely 
postponed. 

Nevertheless,  sooner  or  later  structural  changes  certainly  ensue  in 
the  airless  organ,  as  was  once  illustrated  to  me  in  the  person  of  a  young 
adult  Japanese.  The  patient  had  evidently  long  carried  a  massive 
serous  effusion  within  the  right  pleural  cavity.  The  fluid  quickly 
reaccumulated  after  each  of  repeated  aspirations.  Death  followed  some 
acute  infection  and  autopsy  revealed,  as  my  memory  represents  it,  a 
right  lung  reduced  in  size  to  a  solid  nodule  less  than  half  the  size  of  and 
about  the  same  consistency  as  a  normal  kidney,  fast  to  the  hilum,  red 
in  color,  smooth  in  outline  and  nearly  globular  in  shape. 

HISTORIC   CONSIDERATION   OF   ATELECTASIS 

Few  subjects  in  medicine  could  from  a  pedagogic  point  of  view  better 
repay  historical  research  than  that  treated  in  this  sketch.  The  condition 
of  atelectasis  was  first  clearly  designated  in  1832,  and  for  a  score  of  years 
it  occupied  a  prominent  place  in  medical  literature.  Thus,  Condie 
(2),  in  the  fifth  edition  of  his  textbook  published  in  1858,  gives  a  good 
account  of  the  whole  subject;  and  B.  Bischoff  (3),  in  1854  devotes  thirty 

'  Personal  Communication.  Since  the  above  was  written  this  work  has  been  published  in 
The  American  Review  of  Tuberciixosis,  1920,  iv,  769. 
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closely  printed  pages  to  an  encyclopaedic  discussion  of  all  phases  of 
atelectasis.  But  in  the  two  decades  centered  round  the  beginning  of 
this  century  all  mention  of  the  subject  was  omitted  from  most  English 
and  American  works  devoted  to  physical  diagnosis. 

Even  in  Weils  classical  monograph  on  percussion  (4),  with  pages 
devoted  to  methods  for  the  determination  of  the  lung  boundaries,  I 
can  fmd  no  reference  to  the  important  modifying  influence  of  atelectasis. 
Much  that  had  been  learned  and  was  worth  remembering  was  later 
forgotten. 

The  reader  of  the  early  literature  on  this  subject  cannot  but  feel 
enthusiasm  for  the  exhibition  of  trenchant  pathologic  observation,  acute 
clinical  perception  and  logical  analysis  of  facts,  set  forth  in  scholarly 
language  and  with  graceful  acknowledgment  of  foreign  colleagues, 
which  characterized  the  wTiters  of  those  days. 

The  English  student  will  be  repaid  for  a  study  of  the  works  of  West 
(5),  Gairdner  (6)  and  Willshire  (7).     West  writes: 

Imperfect  expansion  of  the  lungs  presents  itself  to  us  in  two  different  cir- 
cumstances: first,  as  a  congenital  condition,  a  more  or  less  considerable  por- 
tion of  the  lung  never  ha\nng  become  penetrated  by  air,  but  having  remained 
in  its  foetal  state.  Second,  as  an  acquired  condition:  portions  of  the  lung 
which  once  were  freeh'  traversed  by  air  ceasing  to  admit  it;  and  this  not  from 
alteration  of  structure,  but  from  simple  collapse  of  ihe  pulmonary'  tissue. 

The  first  clear  description  of  the  former  of  these  conditions  was  given, 
in  a  dissertation  in  Latin,  by  E.  Jorg,  in  1832.  He  constructed  the 
name  atelcktasis  to  designate  imperfect  expansion  of  the  puhiionary 
tissue.  Nevertheless,  as  quoted  by  W^est,  abeady  in  1814,  a  French- 
man, J.  A.  Troccon,  had  maintained  that  discrete  areas  of  pulmonary 
consolidation  found  in  a  certain  systemic  disease  were  not  due  to  lobular 
pneumonia  but  to  a  simple  alveolar  collapse,  and  proved  his  contention 
by  causing  the  consolidated  areas  to  expand  in  a  normal  manner  by 
blowing  air  into  the  trachea.  Troccon  failed  to  grasp  the  broad  signi- 
ficance of  the  facts  discovered  by  himself,  and  it  was  not  until  thirty 
years  later  that  they  were  rediscovered  and  their  bearing  fully  elucidated 
by  two  other  Frenchmen,  Legendre  and  Bailly  (8).  These  investigators 
protested  against  the  diagnosis  of  an  inflammatorj-  lobular  pneumonia 
so  often  given  as  cause  of  death  in  debilitated  infants  and  they  rightly 
held  that  the  current  antiphlogistic  treatment  by  bleeding  was  con- 
traindicated.     Thev  said  that  in  infants  which  have  been  long  enfeebled 
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the  lungs  often  contain  after  death  a  certain  number  of  consolidated 
lobules.  This  airless  condition  of  the  lobules  may  occur  in  the  absence 
of  all  inflammation  but  it  usually  develops  after  the  advent  of  bronchiolar 
obstruction  caused  by  pulmonarj'  catarrh  of  whatever  origin.  Another 
cause  of  lobular  collapse  is  pressure  of  the  blood  accumulated  in  the 
vessels  surrounding  the  air  cells.  This  condition  is  usually  found  along 
the  posterior  borders  of  the  lungs  and  probably  corresponds  to  what 
students  of  today  know  as  hypostatic  pneumonia  a  result  of  the  decubitus. 
Whatever  the  cause  of  the  consolidation,  its  differentiation  from  exuda- 
tive lesions  which  obliterate  the  air  cells  is  accomplished  by  blowing  air 
into  the  trachea,  whereupon  the  contracted  lobules  reexpand  more  or 
less  to  the  normal  state.  This  lobular  collapse,  they  said,  is  very  fre- 
quent between  the  ages  of  two  to  five  years,  then  becomes  rare,  but 
increases  again  in  old  age. 

Nearly  ten  years  elapsed  before  the  condition  of  atelectasis  was  again 
submitted  to  critical  clinical-pathological  investigation  by  Gairdner  (6). 
This  observer  sustained  the  conclusions  of  Legendre  and  laid  special 
stress  upon  the  causative  relation  of  bronchial  obstruction  to  pulmonary 
collapse.  Such  obstruction,  he  claimed,  was  never  complete.  The 
plug  of  mucus  acted  as  a  ball-valve,  permitting  air  to  escape  from  the 
alveoli  during  the  movement  of  expiration,  but  preventing  its  return 
during  inspiratory  expansion.  Speedy  collapse  of  the  air  cells  was  a 
necessary'  consequence.  We  cannot  here  analyze  the  e\idence  for 
this  interesting  conception  but,  curiously  enough,  more  than  half  a 
century  after  Gairdner's  work,  Dixon  and  Brodie  (9),  in  extensive  experi- 
ments on  the  dog,  cat  and  rabbit,  obtained  results  which  are  possibly 
confirmatory  of  Gairdner's  hypothesis.  These  investigators  studied 
the  volume  changes  in  the  lobe  of  a  lung  inclosed  within  a  plethysmo- 
graph  and  supplied  with  artificial  respiration.  The  important  discovery 
had  been  made  that  the  muscles  of  the  bronchioles  are  innervated  both 
by  constrictor  and  dilator  fibers  travelling  in  the  vagi.  They  found  that, 
when  a  part  of  the  lung  was  rhythmically  ventilated  under  moderate 
air  pressure,  contraction  of  the  bronchioles  led  to  gradual  collapse  of 
the  part  of  the  lung  under  observ^ation.  That  is,  air  escaped  from  the 
alveoli  when  the  air  pressure  was  relaxed  (expiratory  movement)  but 
constriction  of  the  bronchi  prevented  inflow  of  air  under  moderate  (arti- 
ficial inspiratory)  pressure.  A  steady  collapse  of  the  lung  therefore 
attended  the  movements  of  artificial  respiration.  The  bronchial  con- 
striction could,  however,  be  overcome  by  sufficiently  increasing  the 
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force  of  ihf  viiUilalinn  currciil.  \\  lien  this  occurred  the  air  tx-lls 
reniaincil  continuously  distended  because  the  clastic  recoil  of  their 
walls  was  not  strong  enough  to  overcome  the  bronchiolar  contraction. 
Although  under  artificial  respiration  intrajiulnionary  air  pressure  is 
greater  in  inspiration  than  in  expiration  while  in  normal  respiration 
it  is  less,  these  experiments  point  to  the  conclusion  that  plugging  of  the 
bronchioles  under  clinical  conditions  induces  atelectasis  by  valvular 
action  of  the  mucoid  obstruction  though,  as  will  be  seen  presently, 
Lichtheim  offers  a  different  explanation.  Furthermore,  it  is  of  para- 
mount importance  to  apprehend  that,  in  the  clinical  states  characterized 
by  atelectasis,  deficiency  in  the  force  and  depth  of  inspiratory  movement 
is  a  nearly  constant  condition. 

That  experimental  plugging  of  a  bronchus  was  quickly  followed  by 
collapse  of  the  corresponding  part  of  the  lung  was  shown  in  1871  by 
Traube  (10)  who  inserted  wads  of  paper  into  the  bronchi  of  animals. 
The  radiographer  of  to-day  has  frequent  opportunity  of  demonstrating 
the  apparent  pneumonic  consolidation  of  a  pulmonary  lobe,  especially 
in  children,  which  soon  follows  the  accidental  aspiration  of  a  foreign 
body,  such  as  a  bean  or  peanut,  which  shps  into  a  bronchus,  swells  and 
occludes  it. 

The  next,  and  apparently  the  most  recent,  investigations  of  the  cause 
of  pulmonary  collapse  which  follows  occlusion  of  a  bronchus  were  carried 
out  by  Lichtheim  (11)  in  1878.  This  exi:)erim enter  rejected  the  ball- 
valve  theory  of  Gairdner,  according  to  ^vhich  during  the  movements 
of  respiration  air  escaped  from  the  alveoli  past  an  obstruction  which 
was  partial  during  expiration  but  which  became  complete  and  prevented 
refilling  of  the  air  cells  when  the  current  was  reversed.  Lichtheim 
carried  out  an  extensive  series  of  experiments  on  rabbits,  the  conclusion 
from  which  was  that  all  forms  of  atelectasis,  that  due  to  bronchial 
occlusion,  as  well  as  that  following  opening  of  the  pleura,  arc  caused  by 
absorption  of  air  from  the  air  cells  by  the  blood  circulating  in  their 
walls. 

These  results  deserve  especial  attention  since  they  appear  to  have 
been  accepted  without  question  by  recent  writers  and  to  have  deter- 
mined the  modern  \-iew. 

Lichtheim  appears  to  have  pro\cd  beyond  dispute  that  complete 
obstruction  of  a  bronchus,  or  of  a  branch  thereof,  was  soon  attended 
by  complete  collapse  of  the  corresponding  pulmonary  area,  and  he  made 
it  well  nigh  certain  that  the  atelectasis  was  due  to  the  absorption 
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of  air  by  the  circulating  blood.  But  he  did  not  disprove  the  contention 
that  the  air  cells  might  be  emptied  through  a  ball-valve  action  of  a 
bronchial  plug  during  respiratory  movement.  On  the  contrary,  Licht- 
hcim  himself  found  that  when  he  occluded  a  bronchus  with  a  laminaria 
plug  or  by  a  tight  ligature  and  left  the  wound  open  to  observe  the  process 
of  atelectasis,  collapse  did  not  occur  or  was  much  delayed;  and  the  death 
of  the  animal  usually  supe'rvened  while  the  lung  continued  to  hold  air. 
But  if,  after  occluding  the  bronchus,  the  external  wound  was  closed  and 
the  animal  was  freed  from  the  holder,  it  was  found,  by  occasionally 
reopening  the  wound  and  inspecting  the  lung,  that  atelectasis  rapidly 
progressed  and  after  an  average  interval  of  three  hours  the  air  was 
completely  absorbed  from  the  lung. 

It  will  be  noted  that  in  the  first  case,  with  opened  thorax,  there  could 
have  been  no  respiratory  movement  on  the  part  of  the  obstructed  lung, 
while  in  the  second  case,  with  the  thorax  closed,  there  must  have  been 
some,  if  slight,  expansion  and  contraction  of  the  lung  with  inspiration 
and  expiration.  This  view  is  supported  by  the  author's  statement  that 
absorption  was  notably  quicker  in  lungs  which  were  partly  collapsed 
at  the  time  of  bronchial  ligation  than  in  those  which  were  distended  at 
the  outset. 

The  author's  explanation  of  the  difference  as  dependent  on  the  drying 
of  the  parts  in  the  open  thorax  is  not  wholly  satisfactory.  Lichtheim 
studied  the  rates  of  absorption  of  air  and  of  its  single  components  from 
occluded  portions  of  the  lung.  He  found  that  carbon  dioxide  or  oxygen 
alone  was  absorbed  much  more  quickly  than  air  but  that  nitrogen  was 
absorbed  more  slowly  than  air.  In  favorable  circumstances  atelectasis 
would  supervene  in  thirty  minutes  after  bronchial  occlusion.  Where  air 
or  nitrogen  was  insufflated  the  lung  might  still  contain  gas  after  four  to 
nine  hours.  It  is  noteworthy  that  the  absorption  of  carbon  dioxide 
from  the  air  cells  was  as  rapid  as  that  of  oxygen,  if  not  more  so.  It 
seems  possible  that  some  local  pathological  condition  of  the  tissue  juices 
might  partly  account  for  the  absorption  of  these  gases. 

THE   PHYSIOLOGICAL   BASIS   OF   ATELECTASIS 

Turning  now  to  the  humaji  subject  under  either  physiological  or 
clinical  conditions,  it  may  be  plausibly  assumed  that  temporary  collapse 
of  various  areas  of  the  pulmonary  parench}Tna  is  of  frequent  and  normal 
occurrence,  just  as  it  has  recently  been  made  probable  that  ordinarily 
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great  numbers  of  the  vascular  capillaries  arc  collapsed  and  empty  of 
blood.  The  demonstrable  fact  that  the  lungs,  even  during  extreme 
inspiratory  expansion  are  never,  within  the  closed  chest,  distended  to 
their  utmost  should  make  it  obvious  that  the  relaxed  tissues  of  the 
poorly  expanded  lung  would  more  or  less  fold  together  and  tend  to 
obliteration  of  minute  air  tubes  traversing  them.  Measurements  in 
the  human  organ  have  shown  that  the  smalle'st  air  cells  have  a  diameter 
of  1  mm.  The  terminal  bronchioles  arising  from  these  have  lumina 
of  0.18  mm.  to  0.22  mm.  diameter  (12).  The  stem  into  which  two 
bronchioles  unite  has  a  lumen  of  less  capacity  than  the  sum  of  the 
latter.  Considering  the  normal  moisture  of  the  living  epithelium,  let 
alone  the  presence  of  exuded  mucus,  it  is  to  be  expected  that  in  the 
absence  of  fairly  vigorous  ventilation  a  certain  degree  of  bronchiolar 
occlusion  must  be  of  common  occurrence  with  sedentary  subjects  and 
constantly  present  in  most  bedridden  patients.  Accordingly  more  or 
less  extensive  atelectatic  collapse  of  air  cells  must  be  expected  in  those 
regions  of  the  lungs  which  are  less  subjected  to  inspiratory  expansion. 

It  is  highly  probable  that  the  condition  of  atelectasis,  as  such,  is 
seldom  recognized.  Only  when  the  examiner  dctinitcly  thinks  atelectasis 
will  its  signs  usually  be  correctly  apprehended,  and  will  then  be  common 
enough.  The  existence  of  atelectasis  is  recognized  clinically  through 
auscultation  or  percussion  or  both  combined.  Every  careful  student 
of  physical  diagnosis  must  have  noticed,  now  and  then,  in  the  normal 
subject,  a  change  in  the  resonance  of  the  percussion  note  as  a  result  of 
change  in  posture  or  of  vigor  in  respiratory  ventilation.  At  the  begin- 
ning of  a  physical  examination  it  is  common  to  find  a  relative  percussion 
dulness  to  characterize  a  restricted  area  of  the  chest,  with  the  underlying 
breath  sounds  enfeebled  but  essentially  normal  in  quality,  .\fter  a  few 
\'igorous  strokes  the  percussion  dulness  gives  way  to  normal  resonance 
and  the  respirator}'  murmur  increases  in  volume.  The  quasiconspiracy 
of  silence  that  marked  the  attitude  of  clinical  observers  for  more  than 
half  a  century  was  first  broken  by  Albert  Abrams  of  San  Francisco. 
This  author  (13)  has  repeatedly  insisted  on  the  prevalence  and  impor- 
tance of  the  atelectatic  state  not  only  as  a  pathological  but  as  a  physio- 
logical condition  of  the  pulmonary  alveoli.  As  early  as  1894  (14) 
Abrams  wTote,  "Even  in  a  state  of  health  the  lungs  are  imperfectly 
aerated  and  in  a  condition  of  physiological  atelectasis." 

This  author,  recognizing  the  islands  of  percussion  dulness  sometimes 
encountered  in  e.xploration  of  the  normal  chest,  finds  them  to  quickly 
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develop  a  resonant  note,  not  only  through  forceful  percussion  but  after 
the  application  of  any  stimulus,  whether  electrical,  chemical,  thermal 
or  mechanical,  to  the  overlying  skin.  He  names  this  reaction  the  lung 
reflex  of  dilatation,  and  implies  that  expansion  of  the  air  vesicles  takes 
place  through  the  operation  of  a  reflex  arc. 

It  may  be  remembered  that  Dixon  and  Brodie  (9),  and  others,  pro- 
duced experimental  e^^dence  that  the  vagus  nerve  carries  both  dilator 
and  constrictor  fibers  to  the  bronchiolar  muscles  which  might  well 
react  to  peripheral  stimulation  of  the  skin.  But  it  is  not  clear  how 
bronchiolar  dilatation  alone  could  cause  expansion  of  the  air  cells  except 
when  accompanied  bj'  deepening  of  the  inspiratory  movement.  Never- 
theless, the  writer  in  testing  this  point,  after  the  crude  clinical  method, 
has  seemed  to  find  a  dull  area  clear  up  under  percussion  without  simul- 
taneous change  in  the  amplitude  of  respiration.  Abrams  locates  definite 
peripheral  areas,  the  irritation  of  some  of  which  constantly  causes 
reflex  contraction,  while  stimulation  of  others  as  specifically  causes 
dilatation  of  the  air  cells.  His  ingenious  observ^ations  are  however 
unfortunately  interspersed  with  such  transcendental  points  of  view  that 
it  is  difficult  to  estimate  their  value  (15).  There  is  enough  e%'idence'for 
a  reflex  control  of  the  bronchial  musculature  (as  in  the  admitted  bronchial 
spasm  resulting  from  irritation  of  the  mucous  membrane  of  the  nose) 
to  demand  a  thoroughgoing  physiological  reexamination  of  the  whole 
subject. 

THE    CLINICAL   RELATIONS   OF   ATELECTASIS 

The  foregoing  re\'iew  has  been  thought  desirable  to  provide  a  more 
stable  basis  for  the  clinical  appreciation  of  atelectasis. 

My  own  conception  of  the  subject  only  became  focused  a  few  years 
ago  under  the  influence  of  a  spectacular  incident.  A  little  boy  of  six 
years  had  been  through  a  long  and  critical  illness  with  tjphoid  fever. 
Every  therapeutic  device  seemed  to  fail  until  the  lad  was  subjected  to 
a  state  of  nearly  absolute  physical  repose.  Under  this  treatment  there 
was  gradual  improvement,  and  hope  of  recovery  was  strengthened.  On 
a  certain  day  there  was  a  slight  rise  of  body  temperature  and  a  physical 
examination  was  instituted,  the  first  in  many  days,  to  elucidate  the 
febrile  rise.  I  found  the  percussion  note  over  the  front  and  side  of  the 
left  chest  quite  flat  in  qualitj'.  Suspecting  a  purulent  cff'usion.  the  boj- 
was  quickly  turned  on  his  right  side  and  made  to  breathe  deeply  while 
thorough  examination  was  m^ade  of  his  back.    An  exploratory  needle 
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inserted  at  the  left  base  disclosed  no  fluid.  The  dulness  here  gradually 
cleared  up  under  percussion  and  the  auscultatory  signs  became  normal. 
Returned  to  the  supine  posture,  the  front  of  the  chest  now  showed  the 
normal  puerile  percussion  resonance.  It  may  be  added  that  after  the 
manipulations  described  the  condition  of  the  little  patient  became 
progressively  worse  and  he  died  in  the  course  of  a  day  or  two.  It  seems 
highly  probable  that  mobilization  of  toxic  stores  through  the  unwonted 
\igor  of  respirator},-  movement  was  responsible  for  the  exitus. 

It  is  believed  that  bedside  experiences  such  as  the  foregoing  are  by 
no  means  rare.  A  well  known  scientific  clinician,  Sir  James  Barr,  in 
a  valuable  paper  including  the  subject  of  this  sketch  writes  as  follows 
(16): 

Especially  in  many  wasting  diseases,  where  the  demand  for  o.\ygen  is  not 
great,  ....  partial  atelectasis  of  one  or  both  lungs,  or  almost  complete 
atelectasis  of  one  lung,  is  not  at  all  uncommon.  It  is  especially  apt  to  occur 
in  young,  flat  chested  individuals  with  pliant  chest  walls.  ....  These 
cases  are  frequently  overlooked  because  there  is  usually  a  negation  of  subjec- 
tive chest  symptoms,  and  so  the  lung  is  allowed  to  remain  so  long  collapsed 
that  it  never  completely  expands  and  afterwards  the  deficient  e.xpansion  of 
one  side  of  the  chest  is  supposed  to  be  the  result  of  some  old  pleural  effusion, 
of  which  the  patient  has  no  recollection.  When  these  cases  are  discovered 
in  the  early  stages  they  are  usually  mistaken  for  pleural  effusion,  an  error 
which  is  apt  to  remain  uncorrected  if  an  exploring  needle  be  not  inserted  in 

the  chest I  ha\'e  seen  this  condition  occur  in  tj-phoid  fever, 

infective  endocarditis,  pyaemia,  etc. 

He  recalls  a  consultation  with  a  medical  attendant  who  supposed 
that  empyema  had  developed  in  a  case  of  tj^hoid  fever,  but  the  morbid 
signs  were  showni  to  be  due  to  alveolar  collapse.  Barr  relates  a  mistake 
made  by  himself  in  the  case  of  a  boy  confined  to  bed  after  excision  of 
tuberculous  iliac  glands.  "I  found  the  right  side  of  the  chest  absolutely 
dull  from  base  to  apex,  absence  of  respiratory  murmur  and  no  vocal 
phenomena.  I  rapidly  came  to  the  conclusion  that  the  right  pleura 
was  full  of  fluid."  Se\-eral  punctures  were  made  with  negative  results 
and  the  youth  got  well  under  a  course  of  respiratory  gvTnnastics. 

The  treatment  advised  by  Barr  was  that  the  patient  should  lie  on  the 
sound  side  of  the  chest,  with  the  addition,  when  expedient,  of  respiratory 
exercises.  It  is  worth  noting  that,  while  it  seems  selfcNident  that  pul- 
monary ventilation  must  be  most  vigorous  in  the  upper  as  compared 
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with  the  lower  lung,  when  a  patient  lies  on  his  side,  this  is  obvious  only 
as  regards  the  costal  respiration.  According  to  L.  Hoffbauer  (17), 
"The  roentgen  rays  have  shown  that  when  reclining  on  one  side,  the 
half  of  the  diaphragm  on  the  under  side  is  drawn  high  up  and  makes 
exceptionally  extensive  excursions,  while  the  half  of  the  diaphragm  on 
the  uppermost  side  makes  exceptionally  small  excursions." 

Every  physician  experienced  in  pulmonary  tuberculosis  has  been 
confronted  with  the  dilemma  presented  by  misleading  signs  of  pleural 
effusion  due  to  atelectasis.  But  there  is  no  Ellis  curve  capping  the 
area  of  flatness.     The  affected  side  is  contracted  rather  than  expanded. 

There  is  no  bronchial  breathing  or  voice  as  in  cirrhosis.  The  aspi- 
rating needle  gives  a  dry  tap.  There  can  be  little  doubt  that  the  con- 
dition is  one  of  pulmonary  atelectasis.  In  my  experience  this  congeries 
of  signs  is  especially  apt  to  be  found  at  the  base  of  the  left  lung  in  chronic 
cases  of  long  standing.  The  obvious  explanation  for  this  localization, 
as  due  to  pressure  of  the  left  auricle  and  of  the  pulmonary  artery,  perhaps 
deserves  investigation.  I  have  often  been  impressed  by  the  occurrence 
of  temporary  percussion  dulness,  in  the  absence  of  effusion,  occupying 
the  lower  third  or  more  of  the  left  side  of  the  chest.  The  dulness  is 
maintained  in  the  upright  and  supine  postures,  but  usually  clears  up 
when  the  patient  turns  on  the  right  side  or  breathes  deeply.  It  can  be 
explained  as  due  to  atelectasis  after  excluding  the  signs  attributable 
to  spleen,  liver  and  stomach  contents. 

Recently  a  boy  of  twelve,  living  with  a  tuberculous  mother,  suffered 
severe  pain  from  an  acute  pleurisy  at  the  base  of  the  right  lung.  After 
a  week  in  bed  the  boy  was  apparently  well,  but  now  percussion  flatness 
involved  the  lower  two-thirds  (or  more)  of  the  right  chest,  together  with 
other  signs  of  effusion.  Puncture  with  a  large  exploratory  needle 
disclosed  no  fluid.  The  patient  cried  much  and  breathed  deeply  during 
the  operation;  and  immediately  thereafter  percussion  of  the  right  chest 
disclosed  a  dull  tympany,  so  that  for  a  while  it  was  feared  that  I  had 
caused  a  traumatic  pneumothorax.  The  boy  got  well  with  diminishing 
signs  of  effusion. 

A  man  of  early  middle  age,  who  had  recently  recovered  from  an 
appendicectomy,  suddenly  expectorated  a  large  amount  of  foul  pus. 
Subphrenic  abscess  was  suspected,  with  rupture  into  a  bronchus.  As 
the  patient  lay  on  his  back  rather  dense  percussion  dulness,  with  a 
horizontal  boundary,  marked  the  undermost  half  of  the  right  axilla. 
Exploratory  puncture  was  negative  and  later  an  X-ray  photograph  of 
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the  chest  in  the  upright  posture  showed  the  pleural  cavity  to  be  con- 
tracted but  free  from  fluid. 

The  physical  examiner  is  wont  to  overestimate  the  depth  beneath  the 
chest  wall  to  which  percussion  and  auscultation  extend  their  informing 
signs.  It  is  not  unknown  for  the  X-ray  plate  to  disclose  a  relatively 
huge  mass  occupying  the  centre  of  a  lung,  the  existence  of  which  has 
been  missed  by  expert  examiners.  According  to  Weil  (4),  where  the 
chest  wall  is  moderately  thick  no  percussion  vibration  can  penetrate 
the  lung  more  than  4  cm.  (I5  inches)  in  a  vertical  direction  or,  measuring 
from  the  outer  surface,  can  reach  to  a  depth  of  more  than  6  cm.  (2| 
inches).  The  localization  of  the  source  of  morbid  signs  by  auscultation 
is  often  a  difficult  or  impossible  procedure. 

But  perhaps  by  far  the  commonest  evidence  of  atelectasis  is  elicited 
during  auscultation  rather  than  percussion.  Let  us  suppose  the  super- 
ficial air  cells  in  a  quiescent  portion  of  a  lung  to  be  collapsed,  percussion 
fails  to  detect  any  definite  evidence  of  consolidation,  but  the  first  deep 
inspiration  opens  those  cells  to  ventilation  and  the  examiner  hears 
crackling  riles,  which  often  have  a  considerable  degree  of  moisture. 

Only  recently  I  examined  a  young  woman  in  whom  four  years  before 
a  tuberculous  lesion,  limited  to  the  right  apex,  had  been  detected.  The 
recent  examination  disclosed  no  marked  percussion  dulness  over  the 
front  of  the  chest  below  the  second  rib,  but  on  the  right  side  abundant 
coarse  crackling  rales  were  heard  from  the  clavicle  to  the  liver;  and  below 
the  second  rib  there  was  a  sharp,  highpitchcd  inspiratory  murmur.  The 
instant  conclusion  was  that  the  patient  had  entered  on  a  serious  relapse 
with  marked  extension  of  her  disease.  After  a  few  deep  breaths  aU 
riles  disappeared  from  the  front  of  the  chest  below  the  second  rib,  a 
few  crackles  only  persisting  in  the  lower  right  axilla.  The  fleeting  morbid 
signs  were  evidently  due  to  atelectasis  and  the  example  is  cited  as  a  key 
to  common  and  confusing  experiences.  The  peculiar  highpitched  inspir- 
atory murmur  noted  at  the  initial  opening  of  the  collapsed  air  cells 
has  special  significance  since  it  may  have  the  same  origin  as  a  similar 
murmur  which  frequently  characterizes  inspiration  in  various  morbid 
states  of  the  lung. 

A  young  man  with  chronic,  stationary-  tuberculosis  of  the  upper  lobes 
developed,  during  the  recent  epidemic  of  influenza,  signs  and  sj-mptoms 
of  inflammation  at  the  base  of  the  left  lung.  Subsequent  rigorous 
examination  was  purposely  intermitted  until  the  lapse  of  a  few  days, 
when  the  patient  had  become  symptomatically  well.     Then,  for  the 
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first  time,  auscultation  over  the  left  base  disclosed  showers  of  tine 
crepitations  precisely  like  those  usually  found  at  the  outset  only  of 
influenzal  pneumonia.  The  rapid  reestablishment  of  a  normal  respira- 
tory munnur  indicated  that  the  rales  were  atelectatic.  It  may  be 
suspected  that  the  wonderful  improvement  which  the  practitioner  of 
medicine  so  frequently  finds  in  the  physical  signs  of  a  newly  acquired 
tuberculosis  case  at  the  second  examination  has  much  to  do  with  the 
dissipation  of  atelectasis  through  the  gymnastics  of  the  first. 

Colonel  Bushnell  has  insisted  on  the  prevalence  and  harmless  signif- 
icance of  marginal  rS,les,  frequently  heard  with  inspiration  along  the 
lower  margins  of  the  lungs.  In  his  excellent  protocol  for  the  pulmonary 
examination  of  recruits  for  the  army  in  the  recent  war  he  takes  great 
pains  to  point  out  that  the  occurrence  of  such  r&les  is  no  evidence  of 
tuberculosis.  Bushnell  (18)  thinks  that  the  sounds  are  due  to  vibrations 
set  up  by  separation  of  the  more  or  less  gummy  surfaces  of  the  costal 
pleura  and  margin  of  the  diaphragm  as  the  latter  descends  in  inspiration. 
Probably  a  more  efficient  cause  of  the  phenomenon  is  that  given  by  Cabot 
(19),  namely,  that  the  crackling  depends  upon  the  opening  of  collapsed 
air  cells  as  the  lung  follows  the  diaphragm. 

DISCUSSION  AND   CONCLUSIONS 

This  paper  exploits  no  new  facts.  It  is  simply  an  attempt  to  dust  off, 
rehabilitate  and  show  the  value  of  paraphernalia  that  most  clinicians 
have  cast  into  a  neglected  corner. 

In  the  psychology  of  physical  diagnosis  nothing  is  more  certain  than 
that  our  apprehension  of  a  patient's  condition  depends  not  on  what 
we  know  of  physical  signs  but  on  what  we  consciously  apply  to  the 
subject  under  investigation. 

If  the  examiner  but  thinks  atelectasis,  bears  in  mind  the  conditions 
of  its  occurrence  and  applies  the  simple  tests  for  its  recognition,  physical 
diagnosis  of  the  lungs  will  gain  much  in  certainty. 

Reflection  breeds  speculation  and  speculation  leads  to  understanding 
and  discovery. 

The  data  detailed  above,  weighed  against  the  evidences  of  clinical 
tuberculosis,  presents  certain  paradoxes  that  need  elucidation.  The 
older  writers  agree  that  persistent  foetal  or  adolescent  atelectasis  is 
prone  to  be  accompanied  by  the  development  of  tubercle  in  the  collapsed 
areas. 
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The  railiogTaphi.'r,\vilh  the  lluoroscopi-.haljituallyfnuls.cvcn  in  healthy 
lungs,  a  certain  depth  of  shadow,  indicating  relative  collapse,  in  the 
apices  under  quiet  breathing  which  is  dissipated  after  deep  inspiration. 
As  it  is  in  the  apices  that  tuberculosis  apparently  finds  its  least  paren- 
chymal resistance,  the  conclusion  might  seem  plausible  that  the  atelec- 
tatic condition  distinctly  favors  the  development  of  tuberculosis.  But 
at  least  two  other  conditions  are  to  be  considered  besides  collapse  of  the 
air  cells  in  explaining  the  predilection  of  tuberculosis  for  the  apex. 
One  is  the  lessened  gas  exchange  and  reduced  respiratory  movement 
and  the  other  is  the  local  blood  supply.  In  their  work  already  quoted, 
Corper  and  his  colleagues  would  seem  to  imply  that  no  great  circulatory 
change  pertains  to  the  condition  of  pulmonary  collapse;  but  Phillips 
(20)  has  recently  plausibly  argued  that  the  involvement  of  the  apices 
of  the  lungs  in  the  tuberculous  process  is  specifically  invited  by  the 
relative  anaemia  of  those  parts  in  man  induced  by  the  gravitation  of 
blood  while  in  the  upright  posture. 

It  would  seem  self  evident  that,  as  the  main  or  sole  business  of  the 
lungs  is  to  serve  as  an  organ  for  gas  exchange,  any  restriction  of  their 
functionating  area  must  be  regarded  as  unphysiological  and  liable  to 
invite  disease.  It  is  a  popular  impression,  for  which  there  is  some  evi- 
dence, that  pulmonary  tuberculosis  is  especially  liable  to  attack  athletes 
after  they  abandon  vigorous  exercise  and  assume  a  sedentary  life.  In 
such  a  case  it  seems  probable  that  redundancy  of  pulmonary  tissue  would 
lead  to  excessive  atelectasis. 

But  we  must  allow  no  speculation  to  loose  our  hold  on  the  hard-won 
secret  of  tuberculosis  therapy,  that  active  disease  demands  rest  for  the 
affected  part  and  that,  when  pathological  activity  is  threatened,  exercise 
must  be  graduated  with  extreme  caution.  Perhaps  the  truth  may  be 
condensed  in  a  therapeutic  formula:  Rest  saves  life,  exercise  makes  well. 

There  is  no  difficulty  in  conceiWng  that  an  active  tuberculous  focus 
works  its  deleterious  influence  through  the  toxins  it  sheds,  and  that  the 
inimical  effects  of  bodily  e.xercise  depend  largely',  if  not  wholly,  upon 
its  favoring  mobilization  of  the  poisonous  output.  But  we  do  not 
usually  entertain  the  complementary  view  that  a  healthy  tissue,  in 
proportion  to  its  functional  acti\ity,  may  possibly  also  serve  as  a  source 
of  circulating  products  which,  after  the  manner  of  hormones,  enhance 
the  conservative  and  resistance  powers  of  the  body.  If  this  were  not 
so,  it  is  difficult  to  explain  the  known  fact  that  in  a  case  of  bilateral 
pulmonary  tuberculosis  in  which  the  disease  is  nearly  equally  distributed, 
artificial  pneumothorax  applied  to  one  side  very  often  results  in  speedy 
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amelioration  of  symptoms  and  ultimate  arrest  of  the  disease.  We  must 
admit  that  the  exaggerated  activity  of  the  functionating  lung  favors 
the  dissemination  of  toxins  from  it;  but,  if  we  grant  that  the  more 
thorough  ventilation  of  the  lung  results  in  unfolding  and  unwonted 
activity  of  healthy  air  cells  hitherto  little  used,  we  may  assume  such 
an  increase  in  the  output  of  what  may  be  called  antiseptic  products 
from  the  healthy  as  compared  with  the  mass  of  septic  excretes  from  the 
diseased  tissue  that  the  balance  enhances  the  physiological  reactions  of 
the  protoplasm  at  large.  Ob\dously  so  fundamental  a  conception  can 
at  present  be  formulated  but  crudely;  nevertheless  a  useful  working 
hypothesis  may  inhere  in  the  thought  that  living  matter  may  have  its 
aggressins  of  health  as  well  as  of  disease.  It  is  interesting  to  note  that 
such  a  view  is  already  adumbrated  in  the  literature.  By  implication 
it  is  a  keynote  of  Abderhalden's  dissertation  on  Protective  Ferments  (21), 
and  quite  recently  Leo  Loeb  (22)  has  formulated  the  complementary 
view  that  the  normal  body  cells  send  off  products  which  in  certain  other 
cells  stimulate  proliferation  and  promote  the  formation  of  cancer. 

Perhaps  a  more  plausible  explanation  of  the  clinical  improvement, 
so  often  manifested  by  cases  of  severe  bilateral  tuberculosis  after  more 
or  less  complete  artificial  collapse  of  one  lung,  is  to  be  found  in  a 
possibly  excessive  hyperaemia  of  the  other.  In  experiments  on  rab- 
bits Bruns  {Deulsch.  med.  Wchcnschr.,  1913,  xxxix,  101)  foimd  that 
the  volume  blood  flow  through  the  collapsed  lung  was  lessened,  and 
in  a  degree  proportional  to  the  completeness  of  collapse.  Obviously, 
then,  a  correspondingly  increased  portion  of  the  current  in  the  pulmo- 
nary artery  must  have  been  diverted  to  the  expanded  lung. 

It  has  long  been  a  standard  clinical  belief  that  the  development  of 
tubercle  is  opposed  in  areas  of  congestion.  I  have  observed  a  large 
number  of  X-ray  plates  from  cases  of  advanced  tuberculosis  in  which 
artificial  pneumothorax  had  been  performed.  As  a  rule,  the  picture 
taken  after  the  operation  shows  in  the  more  expanded  lung  a  decided 
increase  of  opacity  in  the  backgroimd  as  compared  with  the  picture 
obtained  before  the  operation.  While  admitting  the  important  sources 
of  error  in  such  comparisons,  the  suspicion  may  well  be  entertained 
that  the  increased  opacity  manifested  in  the  lung  opposite  the  side  of 
the  puncture  is  due  to  its  plethora,  and  that  this  plethora  may  coun- 
terbalance the  evils  otherwise  inherent  in  exalted  activity  of  the 
diseased  organ. 

The  practical  data  of  atelectasis  may  be  summarized  as  follows: 
1.  A  relative  degree  of  atelectasis,  partial  collapse  of  the  air  cells,  occurs 
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normally  in  any  pulmonary  area  which  is  not  habitually  undergoing 
fairly  vigorous  ventilation:  it  is  favored  by  feeble  and  opposed  by  \igor- 
ous  inspiratory  movements.  In  proportion  as  the  vigor  of  respiratory 
aeration  is  diminished  the  pulmonary  collapse  becomes  more  extreme. 
2.  Collapse  may  be  determined  either  by  compression  from  without  or 
blocking  of  the  bronchioles  within  the  lung.  3.  Lobules  of  the  lung 
which  have  recently  become  airless  may,  by  inflation,  be  completely 
restored  to  their  original  condition;  but  after  prolonged  collapse,  of 
indefinite  period,  organic  changes  supervene  which  render  them  incapable 
of  expansion.  4.  Minor  degrees  of  atelectasis  may  be  denoted  clinically 
by  the  demonstration  of  circumscribed  areas  of  relative  percussion  dul- 
ness  which  quickly  acquire  normal  resonance  after  deep  breathing  or 
with  change  of  posture;  or  by  the  advent,  with  deepened  breathing,  of 
inspirator}'  r&les  which  quickly  disappear  under  respiratory  exercise. 
Collapse  of  an  extensive  volume  of  pulmonary  tissue  is  denoted  by  con- 
traction of  the  overlying  chest  wall  combined  with  physical  signs  simu- 
lating those  of  consolidation  or  of  an  encysted  pleural  effusion.  5.  The 
physical  signs  of  atelectasis  owe  their  diagnostic  importance  to  the 
fact  that  they  are  apt  to  be  developed  in  just  those  conditions  in  which 
we  are  justified  in  expecting  the  advent  of  organic  lesions  whose  signs 
they  imitate. 
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EXTRAPLEURAL  THORACOPLASTY 

AND  A  MODIFICATION  OF   THE  OPERATION   OF  APICOLYSIS, 
UTILIZING  MUSCLE  FLAPS  FOR  COMPRESSION  OF  THE  LUNG 

EDWARD   ARCHIBALD 
Royal  Victoria  Hospital,  Montreal 

I  imagine  that  not  since  Brehmer  revolutionized  the  treatment  of  pul- 
monary tuberculosis  with  his  sanatorium  idea,  and  his  programme  of  what 
we  now  call  proper  hygienic  measures,  has  there  been  made  any  advance 
in  the  treatment  of  the  consumptive  more  productive  of  good  to  the 
patient,  or  more  sound  in  principle,  than  Forlanini's  method  of  artificial 
pneumothorax.  It  is  now  generally  considered  a  definite  fault  of  omis- 
sion to  neglect  this  procedure  in  the  proper  kind  of  case.  Upon  the 
basis  of  the  knowledge  gained  through  the  practice  of  the  method  there 
was  built,  some  fifteen  years  ago,  the  plan  of  Brauer  and  of  Friedrich, 
which  consists  in  imitating  the  method  of  artificial  pneumothorax,  where 
that  is  not  possible,  by  removing  a  sufficient  number  of  ribs  to  allow  the 
chest  wall  to  fall  in,  and  thus,  to  some  extent,  to  bring  about  a  collapse  of 
the  lung  itself.  It  is  not  my  intention  here  to  trace  in  any  detail  the 
development  of  this  branch  of  surgery.  I  have  no  doubt  that  in  any 
case  it  is  fairly  well  known  to  all  of  you.  The  very  extensive  removal  of 
ribs,  involving  practically  the  whole  of  one  side  of  the  chest,  as  at  first 
advocated  by  Friedrich,  was  soon  abandoned  on  account  of  its  high 
mortality.  (Three  years  ago  I  reported  before  this  Association  my  first 
two  cases  of  thoracoplasty,  of  which  the  first  was  done  according  to  the 
Friedrich  plan,  the  patient  dying  in  six  days  from  oedema  of  the  other 
lung  and  failing  heart.)  Wihns  then  published,  in  1911,  his  method  of 
columnar  resection,  which  meant  the  removal  in  one,  two  or  three  stages, 
of  small  portions  of  all  the  ribs  from  the  second  to  the  tenth  behind, 
and,  sometimes,  also  the  resection  of  the  upper  five  or  six  ribs  in  front. 
This  method  has  remained,  with  a  few  modifications,  the  standard  of 
thoracoplastic  operations.  Its  mortality  has  been  comparatively  small. 
It  has  been  modified,  in  details  of  incision  and  length  of  ribs  resected, 
by  Sauerbruch;  and  Saucrbruch's  method  is  now  generally  adopted. 
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It  soon  apjH'arc'd,  however,  that  that  type  of  lesion,  which  consists 
chiefly  in  extensive  apical  disease  with  cavity  well  up  in  the  upper  lobe, 
was  not  sulTiciently  influenced,  in  the  sense  of  compression,  by  mere 
resection  of  ril)s,  even  when  the  first  rib  and  the  clavicle  were  included 
in  the  resection.  The  "spring"  is  obviously  much  less  at  either  end  of 
the  barrel  than  it  is  in  the  middle.  'I'hc  break  in  the  clavicle  also  car- 
ried with  it  considerable  disability  and  deformity  from  dropping  of  the 
shoulder.  Under  these  circumstances  Freeman,  of  Denver,  in  1909, 
after  resection  of  the  upper  ribs  in  front,  advised  the  early  application 
of  an  ordinary  spring  truss,  going  over  the  shoulders,  of  which  the  pad 
was  to  lie  below  the  clavicle,  with  the  idea  of  directly  compressing  the 
apex. 

In  the  foUoNving  year  TulVier,  of  Paris,  in  1910,  devised  his  operation 
of  apicolysis  with  the  object  of  securing  compression  of  the  apex  and  the 
upper  part  of  the  upper  lobe.  This  consisted  briefly  in  the  resection  of 
one  or  two  inches  of  the  second  rib  in  front,  with  peeling  off  of  the  pari- 
etal pleura  from  the  inner  surface  of  the  rib.  This  was  accomplished 
gradually  with  the  finger  up  over  the  apex,  down  over  the  sides,  and 
down  over  the  back,  until  the  whole  upper  part  of  the  lobe  was  liber- 
ated, thus  leax-ing  a  moderately  large  cavity  in  the  upper  part  of  the 
thorax.  To  prevent  reexpansion,  and  to  keep  up  compression,  Tuftier 
filled  this  cavity  with  a  free  transplant  of  fat  taken  from  the  abdomen. 
Excessive  precautions  in  the  matter  of  asepsis  and  haemostasis  had  to 
be  taken  to  insure  the  toleration  of  the  graft.  His  last  reports  upon  the 
method,  so  far  as  I  can  discover,  are  to  be  found  in  a  long  article  upon 
thoracic  surgery,  which  he  read  before  the  International  Medical  Con- 
gress of  1913,  in  London,  and  in  an  article  in  the  Iiilerslate  Medical 
Journal  (translated)  in  early  1914. 

In  1913  Baer,  in  Switzerland,  proposed  the  filling  of  the  apical  space 
with  melted  paraffin,  and  this  method  was  used  in  a  fair  number  of 
cases  by  Sauerbruch.  The  prime  object  of  both  these  methods  was  to 
localize  compression  to  that  part  of  the  lung  which  was  chiefly,  or  alone, 
diseased,  and  thus  to  obviate,  in  such  cases,  the  more  extensive  opera- 
tion of  columnar  resection.  The  results  were  on  the  whole  encouraging; 
yet  one  must  point  out  that  neither  substance,  fat  or  paraffin,  can  be 
considered  ideal.  Whether  the  fat  transplant  lives  and  preserves  for 
any  long  time  its  original  bulk  is  not  known  and  must  remain  dubious. 
One  would  rather  e.xpect  it  to  undergo  at  least  partial  liquefaction, 
with  consequent  diminution  in  size  and  in  compression  value.     More- 
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over  fat  is  peculiarly  nonresistant  to  infection,  which  must  always  be 
feared.  As  to  paraffin  one  can  urge  that  it  is  a  foreign  body,  and  that 
in  a  considerable  percentage  of  the  cases  in  which  it  has  been  used  it 
has  ultimately  been  extruded.  Henschen  reported,  in  1914,  that  in 
somewhat  over  20  per  cent  of  the  cases  of  paraffin  ffiling  failure  resulted, 
usually  on  account  of  infection.  In  Baer's  original  case,  upon  which  he 
based  his  report,  infection  occurred  apparently  through  necrosis  of  the 
thin  covering  wall  of  the  cavity  by  too  great  pressure  of  the  unyielding 
paraffin,  which  had  to  be  removed,  leaving  an  annoying  tuberculous 
sinus. 

Considering  all  this,  it  seemed  to  me  desirable  to  find  some  other 
method  of  exerting  compression.  ]My  original  idea  was,  after  separating 
the  apex  and  pressing  it  down,  to  bring  a  flap  of  the  pectorahs  major 
from  in  front,  and  of  the  trapezius  or  perhaps  the  rhomboid  from  behind, 
and  to  unite  these  flaps  over  the  apex  and  under  the  cla\icle  and  first 
rib,  so  as  to  form  a  sort  of  stirrup,  as  well  as  a  simple  mass  of  muscle, 
which  would  probably  maintain  compression  permanently  both  by  its 
mere  bulk  and  also,  possibly,  through  actual  tonic  contraction  of  the 
muscle  fibres.  On  second  thought,  however,  I  decided  to  see  first  what 
could  be  done  in  front  with  the  pectorahs  major  and  minor;  and  the 
more  so  as  too  extensive  an  operation  might  be  unsafe  for  the  patient. 
It  seemed,  however,  probable  that  in  all  cases,  except  those  of  very 
limited  disease  in  the  apex,  the  best  results  could  only  be  obtained  by 
combining,  with  the  muscle  implant,  a  posterior  colunmar  resection. 
The  chief  advantage  of  muscle,  regarded  as  a  filling  material,  lies  in  the 
fact  that  it  remains  a  lixang  tissue  inasmuch  as  pedunculated  flaps  can 
be  fashioned  so  as  to  insure  nutrition.  Moreover  the  bulk  that  can  be 
obtained  is  large,  and  amply  sufficient  to  fill  the  space  created  by  api- 
colysis.  It  may  be  urged  that  the  muscle  might  undergo  atrophy,  to  a 
certain  extent,  from  disuse;  but  the  amount  of  muscle  available,  to  judge 
from  my  experience,  seems  quite  sufficient  to  allow  for  some  atrophy 
without  too  great  a  sacrifice  of  its  compressing  value.  A  further  advan- 
tage of  muscle  lies  probably  in  the  fact  of  its  well  known  resistance  to 
infection.  I  have  the  impression  that  muscle,  like  peritoneum,  is  able 
actually  to  overcome  a  moderate  infection.  With  this  plan  in  view  I 
proceeded  to  perform  the  operation  on  the  patient  whose  case  report 
I  may  now  relate. 

Case  1.  The  patient,  S.  R.,  aged  twenty-eight,  was  quite  well  up  to  March, 
1912,  when  he  took  what  was  considered  to  be  a  severe  attack  of  grippe,  which 
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lasted  three  weeks  and  was  followed  immediately  by  cough  and  expectoration. 
A  little  later  he  had  chills  and  night  sweats,  and  his  doctor  shortly  afterward 
made  a  diagnosis  of  pulmonary  tuberculosis.  In  May,  1912,  he  was  sent  to 
Muskoka,  where  he  ran  fever  for  thirteen  months.  There  was  gradual  im- 
provement through  the  fall  and  winter.  In  March,  1913,  he  had  a  fresh  cold, 
together  with  cough  and  increased  expectoration,  lasting  three  months.  In 
the  summer  of  1913  he  was  fairly  well  and  gained  weight.  During  1914  he 
continued  to  take  the  cure  and,  although  unable  to  work,  improved  slowly 
and  was  largely  without  fever.  In  January,  1915,  there  occurred  another 
flareup  with  fever  and  increased  sputum.  During  the  summer  of  1915  he 
improved  again;  but  in  September  a  cavity  in  his  left  upper  lobe  was  dis- 
covered. There  was  mi.xed  infection  in  this  and  he  was  given  a  "serum"  for 
several  months.  In  January,  1916,  he  was  sent  to  Dr.  Parfitt,  of  Gravenhurst, 
who  allowed  him  slight  e-xercise  and  said  his  lung  was  fairly  quiet. 

In  February,  1917,  there  was  an  increase  in  fever,  pulse  and  sputum,  and 
he  began  to  have  some  digestive  disturbance,  with  loss  of  appetite  and  of 
weight.  In  the  spring  of  1917  Dr.  Parfitt  attempted  to  establish  an  artificial 
pneumothorax,  but  was  obliged  to  give  it  up  after  eleven  unsuccessful  attempts. 
Obviouslj-  the  pleura  was  obliterated  by  extensive  adhesions.  During  all  of 
the  latter  half  of  1917  he  was  greatly  troubled  with  cough  and  copious  expec- 
toration, so  that  finally,  in  the  late  fall.  Dr.  Parfitt  suggested  a  thoracoplasty, 
to  which  he  consented,  and  Dr.  Parfitt  then  sent  him  to  Montreal  under  my 
care.  His  physical  findings  on  admission  were  briefly  as  follows:  His  general 
condition  appeared  fairly  good.  There  was  slight  evening  elevation  of  tem- 
perature and  a  rather  rapid  pulse  (88-100).  There  was  a  good  deal  of  cough 
with  free  expectoration  of  mucopurulent  character.  There  was  nothing 
noteworthy  in  the  general  examination  except  in  the  respirator)'  system.  Dr. 
Gushing  made  a  report  on  the  lungs  as  follows:  Chest  shows  retraction  of 
left  side,  more  marked  in  upper  half  (1  inch  less  at  level  of  3rd  rib  in  front  and 
J  inch  at  level  of  6th  rib).  Movements  of  the  left  chest  slightly  impaired. 
Heart  normal  in  size  and  position,  pulmonary-  second  sound  accentuated. 
Right  lung  practically  normal.  Left  lung  shows  evidence  of  extensive  fibrosis, 
especially  marked  over  the  upper  lobe.  Breath  and  voice  sounds  suggest  a 
cavity  in  the  front  part  of  the  upper  lobe  at  the  level  of  the  2nd  rib  in  front, 
between  the  parasternal  and  midclavicular  lines.  Only  occasional  coarse  rales 
heard  in  left  lung.  No  fime  crepitations.  Sputum  abundant,  mucopurulent, 
and  contains  very  numerous  tubercle  bacilli  Condition  points  to  a  chronic 
fibroid  tuberculosis  of  left  lung,  affecting  the  upper  lobe  extensively  and  the 
lower  to  a  less  extent,  with  a  moderate  sized  ca\ity  in  the  upper  lobe.  The 
X-ray  photograph  confirmed  this  diagnosis.  The  ca\dty  in  the  left  apex 
was  apparently  about  the  size  of  a  large  plum,  and  lay  under  the  second  rib 
and  the  first  interspace,  a  little  outside  the  sternum. 
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In  view  of  the  impossibility  of  establishing  a  pneumothorax,  and  consider- 
ing also  the  fact  that  the  disease  was  confined  almost  entirely  to  one  side, 
I  judged  the  case  to  be  particularly  suitable  for  thoracoplasty.  Accordingly, 
on  December  4,  1917,  I  proceeded  to  do  the  first  stage,  following  in  the  main 
Sauerbruch's  technique.  At  this  operation,  under  gas-oxygen,  combined  with 
local  anaesthesia,  through  a  vertical  posterior  incision,  I  removed  portions  of 
the  3rd  to  the  10th  ribs,  from  2  up  to  ii  inches,  leaving  only  the  second  and 
the  first  untouched.  The  parietal  pleura  was  found  moderately  thickened 
throughout;  and  the  lower  lobe  felt  only  slightly  firm,  while  the  upper  lobe 
showed  large  patches  of  dense,  hard  infiltration. 

The  operation  was  completed  in  less  than  an  hour  and  the  patient  stood  it 
very  well.  Reco^■ery  was  complicated  by  a  flareup  in  the  lung,  beginning  on 
the  fifth  day  following  operation,  characterized  by  fever  and  increased  sputum, 
and  also  a  small  haemorrhage,  but  he  overcame  this  largely  before  discharge 
on  Januar>'  20.  Dr.  Gushing  at  this  time  reported  that  the  left  side  of  the 
chest  was  markedly  retracted  and  practically  immobile.  The  heart  apex  was 
displaced  to  the  left,  about  1§  inches  outside  the  nipple  Hne.  There  was  evi- 
dence of  consolidation  of  practically  the  whole  of  the,  left  lung  with  intense 
bronchial  breathing  and  Irigh-pitched  crepitations  in  the  left  axilla.  He  was 
discharged  on  January  31,  1918,  with  a  recommendation  to  return  in  a  few 
months,  in  order  to  have  his  thoracoplasty  completed  by  the  resection  of  the 
uppermost  ribs  either  behind  or  in  front,  inasmuch  as  it  was  considered  that 
the  present  operation  would  not  sufEce  to  bring  about  compression  of  the 
upper  third  of  the  lung,  and  its  contained  cavity. 

After  returning  home,  the  cough  and  profuse  expectoration  of  his  flareup 
shortly  disappeared.  He  continued  his  cure  and  his  general  health  improved 
until  July,  1918.  The  effect  of  the  operation  was,  in  his  opinion,  quite  good. 
As  lie  expressed  it  his  condition  was  the  nearest  thing  to  good  health  that 
he  had  ever  felt  in  the  whole  course  of  his  disease.  His  sputum  decreased 
very  greatly  and  its  pre\-ious  bad  odor  and  taste  disappeared.  It  got  thinner 
also,  like  "white  mucus,"  and  his  cough  disappeared,  except  for  a  short  period 
in  the  morning.  He  was  quite  without  fever,  even  after  moderate  exercise; 
and  he  was  able  to  take  much  more  exercise  than  before. 

In  July,  1918,  after  a  motor  trip,  during  which  he  was  greatly  fatigued,  he 
had  a  fever  of  102°,  with  increase  of  sputum,  all  of  which  lasted  a  month. 
During  the  fall  of  1918  he  felt  better  than  ever.  In  January,  1919,  he  had  an 
attack  of  influenza,  with  a  return  of  previous  symptoms.  He  recovered  and 
was  well  again  for  two  months,  when  he  had  another  attack  of  the  same  sort. 
In  May  he  took  to  bed  with  pains  in  all  his  joints,  so  acute  that  he  was  quite 
crippled  for  ten  days.  During  the  fall  of  1919  he  was  fairly  well,  but  from 
the  beginning  of  November  he  felt  rather  miserable  and  gradually  lost  strength, 
though  not  weight.     Since  before  the  operation  he  had  had  occasional  diar- 
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rhoca  without  pain.  The  stools  however,  were  never  watery  nor  more  than 
two  a  (lay.  The  diarrhoea  alternated  with  constipation.  It  should  be  said 
that  towards  the  end  of  l'M8  the  patient  married,  and  is  now  the  father  of 
a  healthy  boy.  In  general,  iluring  191'^,  he  gradually  lost  much  of  the  good 
effect  of  his  operation.  By  the  fall  he  was  expectorating  about  two  ounces 
a  day  of  thick  yellow  jiurulent  sputum,  occasionally  with  a  bad  odor,  he  was 
suffering  repeated  attacks  of  fever  with  increase  in  cough  and  sputum,  and  he 
felt  himself  still  an  invalid,  unable  to  take  up  any  steady  work,  even  of  a 
light  nature.  lie  decided,  therefore,  to  return  for  the  com[)lction  of  the 
operation,  as  had  been  advised.  He  was  admitted  to  the  Royal  Victoria 
Hospital  December  11,  1919,  two  years  after  his  first  stage. 

On  December  16,  1919,  the  operation  was  carried  out  as  follows:  The 
anaesthesia,  gas-o.\ygen  and  local,  was  satisfactory.  A  tlap  of  skin,  fat  and 
pectoral  fascia,  with  base  at  shoulder  was  reflected.  The  pectoralis  major 
muscle  over  the  2nd  space  was  separated  in  the  direction  of  its  fibres;  the  lesser 
pectoral  was  freed  and  pulled  outwards.  Three  inches  of  the  2nd  rib  were 
resected,  including  ^  inch  of  the  costal  cartilage.  The  pleura  directly  under- 
neath was  seen  to  rise  and  fall  paradoxically  with  respiration.  It  was  moder- 
ately thickened,  and  evidently  overlay  a  big  cavity,  as  it  could  be  pushed  in 
flat.  The  lung  above  felt  hard  and  nodular.  The  parietal  pleura  was  sepa- 
rated with  the  finger  well  up  to  the  top,  inwards  to  the  sternoclavicular  joint, 
and  outwards  to  the  shoulder  and  backwards  to  the  posterior  surface  of  the 
1st  rib,  leaving  a  large  open  space.  Two  inches  of  the  3rd  rib  were  then 
excised,  and  §  inch  of  the  4th,  about  in  the  nipple  line.  The  pleura  was  freed 
back  over  the  3rd  rib,  well  to  the  side.  As  a  result  the  upper  lobe  was  thor- 
oughly liberated  over  most  of  its  upper  and  anterior  surfaces,  but  not  well 
down  posteriorly.  It  was  decided  not  to  go  further,  on  account  of  the  pos- 
sible danger  of  rupturing  the  lung  by  working  blindly  at  the  back.  One  also 
did  not  wish  to  prolong  the  operation  unduly.  This  could  be  done  later,  if 
necessary,  from  the  back.  The  whole  central  portion  of  the  great  pectoral 
was  then  isolated  by  blunt  separation  of  its  fibres  close  to  the  clavicle,  leaving 
the  claNacular  portion;  and,  by  a  similar  separation,  as  low  as  the  level  of  the 
3rd  rib.  This  portion  was  cut  of!  about  1  inch  from  the  humeral  attachment, 
and  was  loosened  from  its  lower  rib  insertions,  the  pedicle  being  at  the 
sternal  edge,  so  that  it  could  be  curled  up  and  stuffed  into  the  upper  space 
left  by  the  separation  of  the  parietal  pleura.  It  filled  it  very  well.  The  1st 
rib  was  not  cut,  thus  leaving  a  brace  for  the  muscle  plug.  The  lesser  pec- 
toral was  then  separated  from  its  rib  attachments  down  to  the  fourth  space, 
leaving  a  bulky  free  end  which  was  packed  into  the  separated  area  underl_\-ing 
the  2nd  space  and  the  3rd  rib.  About  eight  catgut  sutures  were  used  to  tack 
the  muscle  down  to  the  remains  of  the  intercostals  and  rib  periosteum.  The 
ultimate  compression  obtained  seemed  to  be  good.  The  skin  flap  was 
sutured  without  drains.     (See  figs.  1  to  5.) 
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The  postoperative  course  can  be  resumed  briefly.  The  patient  had  sur- 
prisingly little  distress  on  the  whole,  and  needed  no  sedative  whatever  for 
cough;  in  fact,  from  the  time  of  operation  on,  his  cough  was  practically  abol- 
ished, and  likewise  liis  sputum.  On  January  8,  1920,  I  made  the  following 
note:  Before  operation  the  sputum  was  about  two  ounces  a  day,  and  was 
thick,  yellow,  and  purulent,  with  occasional  bad  odor.  This  amount  was  got 
up  chiefly  in  the  forenoon,  though  coughing  was  not  difficult.  In  the  evening 
he  also  brought  up  a  small  amount.  After  operation  there  was  no  cough 
whatever  for  a  few  days,  after  which  it  was  very  slight, — "just  a  little  hawk." 
As  to  the  sputum  there  was  none  for  three  days,  then  there  appeared  grad- 
ually a  small  amount,  which,  however,  had  become  white,  clear,  mucoid,  and 
somewhat  frothy.  The  amount  was  not  over  half  an  ounce.  It  seemed  to 
be  largely  saUva,  with  mucoid  phlegm.  His  temperature  did  not  go  above 
99.6°  and  that  only  during  the  first  two  days.  His  pulse,  however,  registered 
120  to  130  during  those  two  days.  After  that  it  ran  between  80  and  90  for  a 
week,  following  which  it  came  down  to  between  70  and  80.  Respirations 
were  very  little  increased:  before  operation  they  ran  18  to  22;  after  operation 
20  to  24,  finally  coming  back  to  normal  in  the  course  of  ten  days.  Sputum  was 
bloodtinged  on  the  day  following  operation,  but  not  afterwards.  The  wound 
healed  perfectly,  and  he  was  discharged  January  11,  feeling  very  well. 

.\n  X-ray  photograph,  taken  just  before  he  left  the  hospital,  showed  the 
abscess  compressed  apparently  to  a  mere  slit.  A  report  received  from  Dr. 
Parfitt  of  his  examination  of  this  patient  on  April  1 ,  1920,  that  is  about  three 
months  after  his  operation,  I  may  here  reproduce  briefly:  Patient  looks  sur- 
prisingly well;  has  a  good  color;  coughs  very  seldom,  usually  after  slight 
exertion.  Expectoration  greenish,  about  one-half  ounce  daily;  bacilli  nega- 
tive. No  dyspnoea  ordinarily;  not  very  marked  on  slight  exertion.  No  pain. 
Arm  movements  only  slightly  limited;  can  reach  opposite  shoulder  and  can  feed 
himself.  Chest  measurements:  expiration  33  inches;  inspiration  331  inches. 
Right  side,  expiration  18  inches,  inspiration  19  inches;  left  side,  expiration  15^ 
inches,  inspiration  15|  inches.  In  the  erect  position  the  right  side  is  enlarged 
and  rounded;  the  movement  apparently  excessive;  the  movement  of  the  left 
side  almost  nil.  Under  the  left  clavicle  in  the  region  of  the  resected  ribs  there 
is  a  marked  depression  and  on  inspiration  a  deep  indrawing.  The  right  lung 
is  hyperresonant  and  shows  complementary  hypertrophy  extending  beyond 
the  sternum.  The  breath  sounds  in  the  left  interscapular  region  are  variable 
in  quality  and  are  probably  transmitted  from  the  opposite  side.  Rales  here 
are  also  probably  transmitted.  Above  the  second  rib  there  is  slight  vesiculo- 
bronchial breathing  and  a  few  crepitations.  Over  the  left  lung  dulness  is 
marked  throughout.  There  are  variable  amphoric  and  bronchial  breath  sounds 
throughout.     Rales  of  variable  size  are  relatively  few. 
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Case  2.  Miss  L.  H.,  age  Iwenly-four  years.  Admilled  February  12,  1920. 
The  patient  was  always  in  perfect  health  up  to  the  spring  of  1917,  when  she 
had  an  attack  of  tonsillitis.  Ten  days  later  she  developed  measles.  She 
recovered  fully  and  returned  to  duty  (nursing)  but  suffered  from  easy  fatigue. 
She  continued  work  until  July  1,  1917,  when  the  tonsils  were  removed.  Con- 
valescence was  slow.  .-Xbout  the  end  of  July  she  began  to  cough  and  e.xpcc- 
torate.  In  September  the  sputum  increased  in  quantity  up  to  two  ounces  in 
twenty-four  hours,  in  which  bacilli  were  found.  In  September,  1917,  she 
went  to  Saranac  Lake,  where  she  spent  the  next  two  winters,  returning  home 
in  summer,  but  not  following  a  rigid  cure.  Her  cough  and  expectoration  per- 
sisted while  at  Saranac  Lake.  She  went  to  Dr.  Parfitt,  at  Gravenhurst,  in 
October,  1919.  .\fter  three  weeks  a  leftsided  pneumolhora.\  was  established. 
The  patient  did  not  lind  any  marked  change  as  the  result  of  the  pneumo- 
thorax, in  regard  to  sputum  and  cough.  Her  general  condition  has  always 
been  good  throughout  her  illness.  The  elevation  of  temperature  was  never 
at  any  time  a  constant  factor.  Ailer  five  refills  of  her  pneumothora.x  she  was 
told  that  she  had  fluid  at  the  base  of  the  left  lung  (6  or  7  ounces). 

The  X-ray  picture  at  Gravenhurst  showed  a  good  collapse  of  the  lower 
two-thirds  of  the  lung,  while  the  ape.x  remained  unaffected  on  account  of 
adhesions.  In  this  upper  third  of  the  lung  there  were  observed  several  small 
cavities  with  surrounding  infiltration.  In  view  of  this  condition  Dr.  Parfitt 
advised  her  to  have  a  thoracoplasty  done.  She  came  to  Montreal  on  Febru- 
ary 12,  1920.  Her  condition  upon  admission  may  be  briefly  resumed.  Patient 
is  well  nourished.  She  has  frequent  cough  and  expectoration  amounting  to 
about  two  ounces  in  the  twenty-four  hours.  The  sputum  is  mucopurulent 
and  is  brought  up  chiefly  in  the  morning.  It  contains  numerous  tubercle 
bacilli.  On  the  right  side,  that  is,  the  good  side,  the  lung  shows  sUght  scattered 
infiltration  in  the  lower  lobe,  to  which  correspond,  on  physical  e.xamination, 
a  few  fine  crepitations  at  the  base  posteriorly.  In  the  X-ray  there  were  also 
a  few  suspicous  spots  in  the  apex.  On  the  left  side  the  percussion  note  was 
dull  over  the  apex  down  to  the  level  of  the  base  of  the  heart,  and  her  breath 
sounds  were  greatly  diminished,  with  numerous  fine  moist  rales  accompanied 
by  musical  riles  on  deep  inspiration.  Similar  signs  were  present  posteriorly. 
Below  this  level  there  were  signs  pointing  to  fluid,  the  level  of  which  reached 
nearly  to  the  angle  of  the  scapula.  The  amount  of  air  in  the  chest  was  still 
sufficient,  with  the  fluid,  to  give  a  good  collapse  of  the  lower  two-thirds  of  the 
lung. 

It  was  obvious  that  one  had  to  choose  between  opening  the  pleura  below, 
and  cutting  all  adhesions  so  as  to  complete  the  pneumothorax,  or,  on  the 
other  hand,  doing  an  apicolysis  outside  the  parietal  pleura  and  implanting 
muscle  as  in  the  previous  case.  The  first  procedure  is  one  which  should  hardly 
be  done  unless  the  adhesions  are  confined  to  isolated  points.    This  has  been 
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done  by  Jacobaeus  through  the  thoracoscope  and  with  a  cautery,  and  also 
by  the  writer  in  one  instance  through  open  incision.  The  objection,  however, 
lies  in  the  fact  that  occasionally  a  cavity  in  the  lung  substance  extends  a  little 
distance  into  the  base  of  the  adhesion,  and  such  a  cavity  has  been  opened 
during  the  cutting  of  the  adhesions  with  resulting  pyopneumothorax.  This 
appears  to  have  happened  in  a  case  reported  by  Torek,  of  New  York.  In 
any  case  where  adhesions  are  dense  and  occupy  a  good  portion  of  the  upper 
surface  the  danger  of  tearing  into  the  lung  is  much  too  great.  The  extra- 
pleural method  is  by  all  odds  the  safer  and  in  the  present  instance  it  was  de- 
cided to  do,  first,  an  apicolysis  from  the  front,  and  later,  to  do  a  thoracoplasty 
behind  over  the  upper  seven  ribs,  leaving  the  lower  part  of  the  lung  for  con- 
tinued compression  by  the  artificial  pneumothorax. 

Accordingly,  on  February  19,  1920,  the  first  operation  was  performed. 
The  anaesthesia  was  gas-oxygen,  with  novocaine,  and  was  quite  satsfactory. 
The  operation  was  similar  to  that  already  described,  with  the  exception  that 
a  straight  transverse  incision,  from  the  edge  of  the  sternum  to  the  anterior 
edge  of  the  deltoid  over  the  middle  of  the  pectoralis  major,  was  employed, 
instead  of  a  flap  incision.  This  gave  quite  sufficient  exposure,  and  left  a 
smaller  scar.  The  muscle  flaps  from  the  two  pectoraUs  muscles  were  pre- 
pared before  the  ribs  were  resected.  The  2nd,  3rd  and  4th  ribs  were  excised 
in  lengths,  respectively,  of  2j,  2|,  and  2j  inches,  subperiosteally.  The  inter- 
costal musc'es  in  the  2nd  and  3rd  spaces  were  removed.  The  posterior  layer 
of  periosteum  of  the  2nd  and  3rd  ribs  was  incised,  lifted  off  the  pleura,  and 
packed  away  so  as  to  permit  separation  of  the  parietal  pleura.  The  apex 
of  the  lung  was  separated  with  the  finger  from  under  the  clavicle  and  the  1st 
rib,  and  from  side  to  side,  but  not  more  than  an  inch  or  so  downwards  at  the 
back.  It  felt  hard,  nodular  and  diffusely  infiltrated;  but  the  lung,  from  the 
upper  edge  of  the  2nd  rib  down  to  about  the  upper  edge  of  the  4th  rib,  felt 
soft  and  ballooned  slightly  on  inspiration,  collapsing  slightly  on  expiration. 
The  pleura  was  separated  anteriorly  well  in  to  the  edge  of  the  sternum  and 
well  out  to  its  external  aspect  about  the  anterior  axillary  line  and  down  as 
far  as  the  4th  space.  This  left  a  big  pocket  in  front,  at  the  apex  and  at  the 
side,  into  which  the  flap  of  great  pectoralis  was  crowded.  This  was  big  enough 
to  fill  the  space  comfortably.  Its  lower  edge  was  held  in  place  by  no.  2 
chromic  gut  doubled,  passing  through  a  drill  hole  in  the  stump  of  the  4th  rib. 
Its  upper  third,  or  nearly  half,  filled  up  the  cavity  left  at  the  apex.  This  was  . 
held  there  by  a  similar  stitch  through  a  drill  hole  in  the  2nd  rib,  attached  to 
the  anterior  part  of  the  muscle  well  over  towards  the  sternal  border  so  as  to 
prevent  retraction. 

The  clavicle  and  the  1st  rib  afforded  a  brace  for  the  muscle  pad  and  the 
same  is  true  of  the  stumps  of  the  2nd,  3rd,  and  4th  ribs  for  the  lower  part  of 
the  muscle  pad.     Another  stitch  held  the  muscle  to  the  stump  of  the  inter- 
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costal  muscle  aiul  the  periosteum  of  the  3rd  rib.  Uelween  this  last  stitch 
and  the  2nd  rib  stitch,  the  flap  of  the  pectoralis  minor  could  be  shoved  with- 
out trouble,  thus  formiiiR  an  extra  amount  of  compression  over  the  region 
under  which  the  bulk  of  the  lung  cavity  was  situated.  This  wxs  held  in  place 
by  further  chromic  sutures  uniting  it  to  the  anterior  surface  of  the  great  pec- 
toralis pad.  It  could  be  seen  during  an  occasional  slight  coughing  of  the 
patient  how  the  expiratory  forcing  up  of  the  lung  compressed  the  lung  itself 
against  the  muscle  pad  inserted  under  the  stumps  of  resected  ribs,  so  that 
it  would  seem  advisable  not  to  resect  too  great  a  length  of  ribs  on  the  side. 
The  lung  felt  hard  towards  the  lower  a.\illa  and  outside  the  upper  part  of  the 
heart  under  the  stumps  of  the  3rd  and  4th  ribs. 

The  operation  was  borne  very  well.  It  is  true  that  the  patient  com[)lained 
of  a  good  deal  of  pain,  also  of  shortness  of  breath,  and  her  pulse  ran  up  to  some- 
what over  100,  but  there  was  very  little  fever,  and  it  was  obvious  that  there 
was  no  particular  reaction  on  the  part  of  her  lungs.  Sputum  was  much  di- 
minished; on  the  third  day  it  was  pinkish  and  remained  so  for  a  couple  of  days, 
after  which  it  became  as  before.  Her  cough  was  sufficiently  controlled  with 
heroine.  Ten  days  after  operation  sputum,  as  measured,  was  one  ounce  in 
twenty-four  hours,  and  mucopurulent. 

On  March  5,  205  cc.  of  pale  strawcolored  fluid  was  removed  from  the  chest, 
and  900  cc.  of  nitrogen  introduced.  Upon  examination  of  the  fluid  no  tubercle 
bacilli  were  found.    Albumen  <vas  14  gms.  per  litre. 

On  March  9,  the  posterior  operation  was  done  through  a  vertical  incision. 
From  one  to  three  inches  of  the  2nd  to  the  7th  ribs  inclusive  were  removed. 
The  apicolysis  begun  in  front  at  the  previous  operation  was  now  completed 
from  behind,  creating  a  large  cavity  from  the  apex  right  down  to  the  5th  rib 
and  over  to  the  vertebral  column  and  well  over  under  the  scapula.  It  was 
necessary,  however,  to  leave  a  firm  adhesion,  situated  about  over  the  upper 
outer  corner  of  the  apex  under  the  stump  of  the  2nd  rib,  as  it  felt  at  that  point 
that  one  might  break  into  tuberculous  tissue.  The  scapula  with  its  attached 
muscles,  that  is,  their  cut  edges,  was  pushed  under  the  stumps  of  the  resected 
ribs,  posteriorly,  towards  the  middle  line,  and  held  there  as  far  as  was  pos- 
sible by  suturing  the  other  cut  edges  to  the  deep  fascia,  so  as  to  hold  the 
scapula  down  as  much  as  possible. 

This  operation  was  also  perfectly  well  borne,  although  the  pain  suffered  was 
rather  greater  than  at  the  pre\'ious  operation.  Dyspnoea  was  considerable. 
There  was,  howe\-er,  no  rise  of  temperature  worth  while,  and  the  pulse,  al- 
though fast,  was  at  no  time  such  as  to  cause  any  alarm.  The  sputum  was 
pinkish  for  four  or  five  days,  after  which  it  remained  clear.  On  March  20, 
the  patient  was  allowed  out  of  bed,  and  could  move  about  the  room  freely, 
although  there  was  some  dyspnoea.  The  amount  of  sputum  at  this  time  was 
one-half  ounce  in  twenty-four  hours.     The  patient  had  no  pain.     The  left 
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side  of  the  chest  showed  definite  faUing  in,  anteriorly,  under  the  clavicle. 
There  was  practically  no  drooping  of  the  shoulder  or  interference  with  the 
function  of  the  pectoral  muscles.  The  patient  could  place  her  arm  to  the  head 
vith  ver>'  little  difficulty  or  exertion.  An  examination  of  the  sputum  showed 
that  the  bacilli  had  disappeared.  She  was  allowed  to  go  home  on  April  2. 
.\t  this  time  our  notes  record  that  the  cough  was  very  slight,  was  chiefly  in 
the  morning  and  was  apparently  more  of  a  hawk  than  a  cough.  The  amount 
of  sputum  had  diminished  to  from  two  to  four  drams  in  the  twenty-four  hours. 
She  was  gradually  impro^ing  in  strength,  and  her  dyspnoea  had  lessened 
very  markedly.  On  .A.pril  11,  Dr.  Parfitt  sent  me  a  memorandum  concern- 
ing her  condition  as  he  found  it  on  that  date.     This  I  here  copy: 

The  patient  appears  in  excellent  general  condition.  She  stands  verj'  erect  and  there  is 
nothing  noteworthy  about  her  in  ordinary-  garb.  There  is  surprisingly  good  movement  of 
the  arm.  with  easy  abduction  to  the  level  of  the  shoulder.  The  left  side  is  distinctly  smaller 
and  is  motionless.  The  left  breast  bulges  rather  more  than  the  right  because  of  the  con- 
traction of  the  left  side.  There  is  indrawing  in  the  axilla  and  in  the  scapular  region  when 
the  patient  stands  erect.  There  is  no  movement  on  respiration,  .\lthough  the  second  oper- 
ation was  done  less  than  sLx  weeks  ago,  there  is  no  pain  except  slight  tenderness  of  the  third 
interspace  near  the  sternum. 

^leasurements  are  as  follows:  chest  depth,  at  level  of  8th  spine  and  5th  cartilage.  6| 
inches:  breadth,  9\  inches;  length,  lOi  inches;  right  oblique,  7i  inches;  left  oblique,  S-J  inches; 
circumference,  e.xpiration  31  inches;  inspiration,  3lh  inches;  right  side,  expiration,  ISf  inches; 
inspiration.  16^  inches;  left  side,  expiration,  15J-  inches,  inspiration,  15^  inches.  This  dis- 
crepancy in  size  of  left  side  must,  I  think,  be  accounted  for  by  the  bulging  of  breast  and  the 
incur\'ing  of  axilla  not  being  allowed  for  probably  bj-  the  tape. 

On  auscultation,  the  left  side  shows  extreme  feebleness  of  breath  sounds,  of  sUght  broncho- 
vesicular  quaUty  in  the  upper  part  of  the  chest,  and  almost  complete  absence  in  the  lower. 
I  heard  no  rales  in  this  side  at  the  only  examination  that  I  have  made.  The  right  side  shows 
bronchovesicular  breathing  at  the  apex  and  in  the  interscapular  region,  with  crepitations. 

The  patient  has  almost  no  cough,  and  the  sputum  has  been  reduced  to  about  two  drams 
daily.  Before  the  first  operation  there  was  from  one  to  one  and  three-quarter  ounces  daily. 
After  the  first  operation  it  decreased  to  six  drams  and  has  steadily  dropped  since  the  second 
operation,  and  is  now  mucoid  in  character.  The  temperature  ranges  from  97.2°  to  98.8°. 
Pulse  varies  between  88  and  100.     Dyspnoea  is  quite  marked  on  slight  exertion. 

A  small  pneumothorax  was  given  on  .^pril  9th.  The  initial  reading  was  -|-  15  -|-  35  mm. 
After  100  cc.  the  reading  was  -t-  30  -f  40  mm. 

X-ray  photographs  show  very  marked  retraction  of  the  left  side  and  prac- 
tically obliteration  of  the  area  in  the  upper  lobe  in  which  there  had  been 
originally  \nsible,  to  use  Dr.  Parfitt's  expression,  a  catacomb  of  cavities. 

It  is  of  course  obvious  that  as  yet  no  definite  claims  can  be  made  in 
favor  of  the  modification  of  the  operation  of  apicolysis  here  described, 
but  it  has  seemed  worth  while  to  publish  the  method  in  order  that  it 
might  be  tried  upon  suitable  cases  by  other  surgeons.  In  selected  cases 
the  operation  is  not  at  all  formidable,  healing  is  rapid,  and  the  resulting 
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deformity  slight.  Tlu-  indications  for  the  operation  should  be  drawn 
somewhat  closer  than  for  artificial  pneumothorax.  The  best  cases  are 
those  of  chronic  disiase  with  marked  tendency  to  fibrosis  with  cavity 
in  the  upper  lobe  and  strictly,  or  almost  strictly,  unilateral. 
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Postscript.  December  13.  1920;  .\  recent  letter  from  the  first  patient  gives  the  following 
summary  of  his  condition  in  December,  1920,  as  compared  with  December,  1917,  before 
the  first  operation.  Temperature  averaging  99.3  to  100  (oral)  is  now  98  to  99  (rectal). 
Pulse  SS  to  110  is  now  0^.  Sputum  4  to  6  ounces  or  even  8  ounces  daily  is  now  1  to 
2  ounces  daily.  Weight  132  pounds  is  now  155  to  160.  He  says,  "I  feel  very  well,  in 
fact  better  than  I  have  ever  been  since  I  took  down  with  tuberculosi.>  in  the  spring  of 
1912."  Sputum  last  July  contained  no  tubercle  bacilli.  He  is  now  able  to  do  light  work 
as  a  canvasser  from  four  to  six  hours  a  day  and  occasionally  all  day.  Cough  is  vcrj- 
slight. 

The  report  on  the  .second  patient  is  not  quite  so  favorable.  Three  months  after  opera- 
tion there  occurred  a  mild  flare-up  in  the  sound  lung.  This  was  overcome  during  the 
summer,  but  there  arc  signs  in  the  X-ray  of  a  small  cavity  at  the  ape.x,  on  the  good  side. 
Sputum  is  down  to  half  an  ounce  in  a  day.  Subjectively  she  feels  better  now  than  at 
any  time.  The  left  side,  that  of  operation,  is  fairly  motionless,  but  the  screen  still  shows 
two  or  three  small  ca\nties  not  completely  compressed.  It  is  a  question  whether  the 
lower  half  of  the  chest,  previously  filled  with  air  and  fluid,  should  not  have  been  collapsed 
by  operation.  There  still  remains  a  little  fluid  but  it  is  doubtful  if  the  lower  lobe  is 
sufficiently  compressed  by  it. 


THE  PURINE  BASES  OF  THE  TUBERCLE  BACILLUS 

ESMOND   R.   LONG' 
From  the  Saranac  Laboratory,  Saranac  Lake,  New  York 

In  the  course  of  an  investigation  on  the  nutrition  of  the  tubercle  bacil- 
lus involving  a  study  of  the  synthesis  of  the  nitrogenous  compounds 
peculiar  to  nucleoproteins,  namely  the  purine  and  pyrimidine  bases,  it 
has  become  necessary  to  determine  the  identity  and  amount  of  such 
substances  in  bacilli  grown  upon  ordinary  glycerol  broth  and  also  upon 
media  of  known  chemical  composition.  It  has  generally  been  taken  for 
granted  that  nucleic  acid,  and  therefore  the  peculiar  bases  entering  into 
its  composition,  makes  up  an  unusually  large  share  of  the  protoplasm 
of  bacteria  as  compared  with  other  forms  of  life.  If  this  is  so  then  in 
organisms  grown  upon  media  containing  nitrogen  only  in  the  form  of 
ammonia  or  amino  acids  there  must  be  a  synthesis  of  these  bases  on  a 
large  scale. 

Pyrimidine  bases  were  early  identified  in  the  bodies  of  tubercle  bacilli 
by  Kitajima  (1)  and  by  Levene  (2).  Thymine  was  the  first  encountered 
and  for  a  long  time  was  thought  to  be  an  important  constituent  of  a 
nucleic  acid  characteristic  of  the  tubercle  bacillus.-  Cytosine  was  also 
found  and  Levene  obtained  some  evidence  for  the  presence  of  uracil. 
Accurate  quantitative  estimations  of  the  purine  bases  in  the  substance 
of  the  tubercle  bacillus  are  not  on  record,  although  Ruppel  (3),  and  others 
have  identified  guanine,  xanthine,  and  adenine  in  its  decomposition 
products. 

'  Fellow  of  the  Trudeau  Foundation. 

'  It  is  now  generally  believed  that  there  are  but  two  nucleic  acids,  an  animal  form  con- 
taining phosphoric  acid  in  combination  with  a  hexose  and  the  purine  bases  guanine  and  aden- 
ine, and  the  pyrimidine  bases  cytosine  and  thymine,  and  a  plant  form  containing  phosphoric 
acid  with  a  pentose,  the  purines  guanine  and  adenine,  and  the  pyrimidines  cytosine  and  ura- 
cil. The  abundance  of  proof  for  this  assumption  casts  doubt  on  the  identity  of  the  highly 
toxic  " tuberculinic  acid"  of  Ruppel  (3),  which  probably  owed  its  poisonous  character  to 
specific  protein  combined  with  it.  Nucleic  acids  are  neither  toxic  nor  specific.  Thymine 
being  present  in  the  tubercle  bacillus  one  would  also  expect  to  find  that  the  sugar  of  the 
nucleic  acid  is  a  hexose,  pentose  being  found  characteristically  in  the  plant  form  in  associa- 
tion with  uracil.     Experiments  to  determine  this  are  projected. 
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Hydrolyscs  were  made  of  100  gms.  of  anhydrous  human  type  tubercle 
bacilli  (H37),  which  had  been  repeatedly  washed  with  water  and  desic- 
cated in  vacuo  over  sulphuric  acid,  and  of  3.09  gm.  of  anhydrous  bacilli 
(also  H37)  grown  in  80  bottles  on  a  medium  of  the  following  composition: 

NH4CI M/IO,  sole  source  of  .V 

Glycerol 4  per  cent,  sole  source  of  C 

Na.H PO4 M/ISO 

KH,ro, M/ISO 

NaCl  .  0.3  per  cent 

MgS04 trace 

pH 6.8 


The  purines  were  isolated  by  the  Kruger-Solomon  method, 
ing  table  gives  the  results  of  analyses: 


The  follow- 


CVKKOTE 

roENTiriCATios 

ADE.NmE 

IDENTITICATION 

uporost 

Broth  bacilli, 

0.213  gram 

Characteristic 

0.2  gram 

Melting 

21.8  per  cent 

100  grams 

0.21  percent 

cr>-stals  of  gua- 
nine hydrochlo- 
ride.       Strong 
nitric  acid  reac- 
tion 

0.2  per  cent 

point     of 

picrate. 

277° 

XHiCl-glycerol 

0.012  gram 

Characteristic 

0.009  gram 

Melting 

27.2  per  cent 

bacilU,   3.09 

0.39  per  cent 

crystals  of  gua- 

0.30 per  cent 

point     of 

grams 

nine  hydrochlo- 
ride.       Strong 
nitric  acid  reac- 
tion 

picrate, 
283° 

•  Adenine  picrate  when  pure  melts  with  some  decomposition  at  280". 

t  Benzene  soluble.  The  broth  grown  bacilli  were  hydrolyzed  before  the  removal  of  lip- 
oids The  latter,  recovered  later  with  benzene,  thus  consisted  of  fatty  acids  and  wa.xes  only, 
while  the  lipoids  of  the  bacilli  of  the  synthetic  medium,  which  were  extracted  before  the 
hydrolysis,  included  these  and  also  the  glycerol  of  neutral  fats,  and  the  phosphorus  and  nitro- 
gen containing  substances  of  the  phosphatids.     Hence  the  higher  figure. 

The  combined  purines  thus  represented  0.41  per  cent  of  the  dry 
weight  of  the  broth  grown  bacilli  and  0.69  per  cent  of  the  NH^Cl-glycerol 
bacilli.  .\s  nucleic  acid,  according  to  the  recently  developed  formula  of 
Levene  and  Jacobs  (4),  contains  approximately  one-fifth  of  its  weight 
as  purine  bases,  the  nucleic  acid  may  be  calculated  as  about  2  per  cent 
of  the  dry  weight  of  the  broth  bacilli  and  3.5  per  cent  of  that  of  the 
others.  These  are  relatively  smaller  amounts  than  would  be  expected 
in  view  of  the  common  assumption  of  a  high  nucleic  acid  content  of  the 


844  ESMOND    R.    LONG 

bacillus,  even  when  it  is  conceded  that  the  Kruger-Solomon  method  is 
not  strictly  quantitative. 

It  is  a  noteworthy  fact  that  xanthine  was  not  found  among  the  pur- 
ines, and  that  while  after  the  isolation  of  guanine  and  adenine  a  small 
amount  of  substance  remained  precipitable  by  copper  sulphate  and 
sodiimi  bisulphite,  the  latter  could  not  be  made  to  yield  characteristic 
crystals  of  either  hypoxanthine  nitrate  or  hypoxanthine  silver  nitrate, 
so  that  hypoxanthine  too  may  be  assumed  to  be  absent.  As  xanthine 
and  h>-poxanthine  are  recognized  as  the  decomposition  products  of 
guanine  and  adenine  respectively,  resulting  from  enzjinic  deaminiza- 
tion,  it  may  be  inferred  from  their  absence  that  autolysis  is  not  a  promi- 
nent feature  in  the  history  of  a  culture  of  the  tubercle  bacillus,  and 
that  the  purine  bases  which  are  present  are  simply  those  of  the  intact 
nucleic  acid  molecule.  This  is  in  accord  with  the  well  known  fact  that 
fresh  tubercle  bacilli  suspended  in  sterile  water  and  incubated  do  not 
autolyze  with  the  production  of  more  than  traces  of  ammonia  or  other 
soluble  nitrogen.^  This  inability  to  autolyze  has  been  attributed  to  the 
presence  of  inhibitory  agents  in  the  form  of  unsaturated  lipoids  (5).  It 
should  be  added  that  the  addition  of  copper  sulphate  and  sodium  bisul- 
phite to  the  hot  concentrated  filtrate  from  the  XH4Cl-glycerol  bacilli 
failed  to  show  the  presence  of  any  purines  whatsoever,  nor  did  picric 
acid  give  a  precipitate. 

The  material  used  in  this  investigation  afforded  an  opportunity  for 
certain  other  observations,  which  may  be  reported  briefly.  The  bacil- 
lar\'  substance  of  the  NH4Cl-glycerol  bacilli  readily  gave  the  color  tests 
for  tyrosine  and  tryptophane,  thus  proving  the  sjmthesis  of  these  com- 
plex substances,  as  well  as  the  purine  bases,  from  the  simple  nitrogen 
and  carbon  compounds  of  the  medium.  Logie  (6),  who  found  that 
tr\-ptophane  was  synthesized  by  B.  coli  and  B.  Friedlander  in  protein- 
free  media,  containing  N  in  the  form  of  ammonium  salts  and  asparagin, 
believes  that  synthesis  of  such  ring  compoimds  supports  the  view  of  the 
vegetable  nature  of  bacteria.  The  filtrate  from  these  organisms  was, 
on  concentration,  a  potent  tuberculin,  two  tuberculous  guinea  pigs 
reacting  strongly  to  a  skin  test  of  0.1  cc.  of  the  four  times  concentrated 
Berkefeld  filtrate,  to  which  control  animals  did  not  respond.  This  tuber- 
culin did  not,  however,  give  the  biuret  test  or  any  of  the  other  protein 

'  In  unpublished  observations  I  found  that  only  5  mg.  of  nitrogen  were  liberated  in  two 
weeks  autolysis  of  5  grams  of  tubercle  bacilli  killed  by  toluene. 
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tests  except  the  recently  reported  ethyl  acetate  test  of  Marie  (7),  the 
status  of  which  is  yet  to  be  decided. 

In  some  experiments  on  the  extraction  of  the  nuclcoprotcin  it  was 
found  that  the  protein  extracted  from  intact  tubercle  bacilli  by  the 
method  used  by  Krakow  (8)  and  IwanolT  (9)  in  the  preparation  of  bac- 
terial nucleoproteins,  namely,  treatment  of  the  bacterial  substance  with 
copper  acetate  and  repeated  extraction  of  the  mass  with  dilute  sodium 
hydrate  until  fading  of  the  biuret  reaction,  followed  by  precipitation 
of  the  extract  with  acetic  acid,  is  not  a  nucleoprotein  at  all,  phosphorus 
and  purine  bases  being  entirely  absent.  This  substance  was  apparently 
the  cxtrabacillary  substance  present  in  cultures,  the  excretion  product 
described  as  lying  between  the  bacilli,  stains  of  the  residue  showing 
normal  appearing  acid-fast  bacilli.  Twelve  grams  of  this  protein  were 
readily  obtained  from  100  grams  of  dry  tubercle  bacilli  and  used  for  cer- 
tain immunological  experiments  after  being  thoroughly  washed  with 
water,  alcohol  and  ether  and  passed  through  a  Berkefeld  filter  in  faintly 
alkaline  solution.  Repeated  solution  in  weak  alkali  and  reprecipitation 
with  acetic  acid  did  not  free  it  from  copper,  which  remained  present  in 
a  concentration  of  approximately  1  per  cent.  The  following  results 
were  obtained  with  this  material: 

Two  tuberculous  guinea  pigs  reacted  positively  to  a  skin  test  with 
0.001  gram  while  normal  guinea  pigs  did  not. 

Two  tuberculous  guinea  pigs,  infected  two  months  previously  with 
pleural  fluid  containing  many  tubercle  bacilli,  died  twelve  hours  after 
injection  with  0.025  gram.  The  autopsy  disclosed  acute  lesions  in  lungs, 
liver  and  spleen,  with  marked  congestion  around  them,  the  latter  pre- 
sumably the  result  of  the  reaction.  Two  normal  guinea  pigs  were  not 
affected  by  injection  of  the  same  amount,  even  the  temperature  remain- 
ing constant.  One  guinea  pig,  infected  a  year  and  a  half  previously  with 
Rl,  a  human  strain  of  low  virulence,  died  sLx  days  after  the  injection  of 
0.025  gram,  whether  as  a  result  of  the  injection  or  not  it  could  not  be 
determined.  On  autopsy  small  chronic,  fibrous  lesions  were  found  in 
the  inguinal  lymph  nodes  and  spleen.  Another  pig,  similarly  infected, 
died  six  hours  after  an  intravenous  injection  of  0.01  gram.  At  autopsy 
unusually  acute  lesions  for  an  Rl  infection  were  found. 

Five  normal  guinea  pigs,  sensitized  with  0.001  gram  reacted  to  second 
injections  of  0.005-0.025  gram  twenty  days  later  ^\-ith  sickness  and  a 
drop  in  temperature  of  2  to  5  degrees  persisting  for  at  least  three  hours. 
One  of  these  died  within  twelve  hours,  that  receiving  0.008  gram,  death 
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not  being  accompanied  by  the  bronchial  changes  of  typical  anaphylactic 
shock.  Two  tuberculous  pigs  showed  a  rise  in  temperature  of  1.7°  each, 
three  hours  after  a  similar  injection.  One  died  twelve  hours  later,  the 
autopsy  disclosing  caseous  tuberculosis  of  liver  and  spleen,  with  marked 
congestion  in  the  neighborhood  of  tuberculous  areas. 

From  these  experiments  it  may  be  concluded  that  tuberculous  guinea 
pigs  were  specifically  sensitive  to  the  protein  thus  obtained,  which  was 
nontoxic  for  normal  animals.  The  allergic  reaction,  however,  develop- 
ing in  guinea  pigs  on  second  injection  twenty  days  after  sensitization 
with  0.001  gram  of  the  material,  was  rather  mild. 

STJMM.\RY   OF    CHEMICAL  RESULTS 

The  purine  bases,  guanine  and  adenine,  were  isolated  in  pure  form 
from  two  groups  of  tubercle  bacilli,  one  grown  on  glycerol  broth,  the 
other  on  a  simple  medium  containing  NH4CI  as  the  sole  source  of  nitro- 
gen. The  amounts  isolated  were  respectively  0.4  per  cent  and  0.7  per 
cent  of  the  dry  weight  of  the  organisms,  from  which  it  may  be  calculated 
that  the  nucleic  acid  content  is  between  2  per  cent  and  3.5  per  cent, 
using  the  Levene  and  Jacobs  formula,  and  assuming  that  the  Kruger- 
Solomon  method  of  purine  isolation  is  approximately  quantitative. 
Xanthine  and  hypoxanthine  were  absent,  a  fact  which  indicates  that 
little  autolysis  had  occurred  during  the  two  months  of  growth  of  the 
cultures,  the  purines  present  being  those  of  the  intact  nucleic  acid 
molecule.  No  purines  were  detected  in  the  filtrate  from  the  bacteria. 
The  amino  acids,  tyrosine  and  tryptophane,  were  readily  identified  in  the 
bacteria  grown  on  NH4CI  and  glycerol.  The  total  benzene  soluble  mate- 
rial was  27.2  per  cent.  The  filtrate  from  these  bacteria  was  a  potent 
tuberculin,  but  failed  to  show  the  presence  of  dissolved  protein  by  any 
of  the  characteristic  color  tests. 
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THE  MECHANISM  OF  THE  BACILLUS  CARRIER  STATE 
WITH  SPECIAL  REFERENCE  TO  THE  FRIEDLANDER  BACILLUS 

ARTHUR   L.   BLOOMFIELD 

From  the  Biological  Division  of  the  Medical  Clinic  of  the  Johns  Hopkins  University  and 

Hospital 

Duriiifj  the  course  of  experiments  on  the  fate  of  bacteria  introduced 
into  the  upper  air  passages,  we  became  interested  in  the  question  of  the 
mouth  as  an  environment  for  bacterial  growth  (1).  The  rapid  dis- 
appearance of  foreign  organisms  after  experimental  introduction  sug- 
gested that  the  free  surface  of  the  buccal  mucous  membranes,  when 
intact,  were  unfavorable  for  the  colonization  and  growth  of  extraneous 
bacteria.  As  a  corollary  of  this  conclusion  the  question  arose  whether 
in  the  so  called  carrier  state  the  organisms  are  confined  solely  to  some 
focus  of  acute  or  chronic  diseased  tissue  whence  they  are  discharged  to 
the  free  surfaces  of  the  mouth  and  throat,  or  whether  the  organisms 
actually  live  on  and  grow  dififusely  over  these  surfaces. 

We  have  found  no  experimental  evidence  bearing  on  this  point,  but 
clinical  observations  suggest  the  great  importance  of  a  focus  of  infection 
in  the  mechanism  of  the  carrier  state.  A  brief  review  of  these  facts  may 
be  presented  before  detailing  our  experimental  observations. 

CLINICAL  OBSERVATIONS  ON  THE  LOCALIZATION  OF  BACTERL\  IN  CHRONIC 

CARRIERS 

In  the  present  discussion  we  shall  consider  only  so  called  chronic  car- 
riers. By  this  term  we  mean  individuals  who  harbor,  more  or  less  con- 
stantly, in  the  upper  air  passages,  some  pathogenic  organism,  either 
following  disease,  or  without  any  history  of  previous  disease  due  to  the 
organism  in  question.  A  few  of  the  main  types  of  such  carriers  may  be 
mentioned  to  illustrate  the  principles  involved. 

/.  Diphtheria  carriers.  The  persistence  of  positive  cultures  in  many 
instances  following  diphtheria  is  a  matter  of  common  experience.  Often 
the  organisms  are  present  for  indefinitely  long  periods — months  or  even 
years.     In  such  cases  they  not  uncommonly  disappear  following  tonsil- 
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lectomy,  when  all  other  measures  had  previouslj'  been  unavailing.  The 
fact  that  cultures  made  from  the  depths  of  the  crypts  or  from  beneath 
the  capsule  of  the  excised  tonsils  show  numerous  diphtheria  bacilli 
suggests  that  these  glands  may  be  the  breeding  places  of  the  organisms, 
and  that  the  latter  were  not  growing  and  multiplying  on  the  free  sur- 
faces of  the  normal  mucous  membranes. 

2.  Streptococcus.  The  presence  of  virulent  hemolytic  streptococci  in 
the  throats  of  healthy  people  has  been  frequently  noted,  especially  at 
times  when  streptococcus  disease  is  prevalent.  While  the  organisms 
may  occasionally  be  obtained  from  the  throat  or  nose,  it  is  found  in 
general  that  a  much  higher  percentage  of  positive  yields  results  if  cul- 
tures are  made  from  tonsil  crypts.  Thus,  Pitot  and  Da\as  (2)  found 
hemolytic  streptococci  in  almost  100  per  cent  of  excised  tonsils.  Fur- 
thermore, it  appears  that  in  streptococcus  carriers  tonsillectomy  is  often 
followed  by  the  disappearance  of  the  organisms  from  the  throat  (Tongs 
(3).  Van  Dj'ke  (4)).  These  observations  suggest  that  here  again  the 
tonsil  is  often  the  breeding  place  of  the  streptococcus,  whence  the  germ 
is  discharged  to  the  free  surfaces  of  the  throat  without  actually  coloniz- 
ing there. 

3.  Meningococcus.  In  a  variable  number  of  normal  individuals  men- 
ingococci are  found  on  repeated  cultures.  Studies  such  as  those  of 
Herrold  (5)  show  that  a  much  larger  percentage  of  positive  cultures  can 
be  obtained  from  the  nasopharynx  than  from  the  tonsils,  nares,  or 
sputum.  Furthermore,  the  application  of  disinfectants  directly  to  the 
nasopharynx  seems  to  lead  to  the  clearing  up  of  carriers  more  promptly 
than  treatment  of  other  parts  of  the  upper  air  passages. 

In  summarj',  then,  the  weight  of  clinical  e\'idence  in  the  case  of  car- 
riers of  important  pathogens  tends  to  show  that  the  organisms  actually 
colonize  in  a  focus  of  diseased  tissue  in  the  upper  air  passages  whence 
they  are  discharged  to  the  free  surfaces.  It  seems  probable  that  bac- 
teria do  not  actually  localize  and  grow  upon  the  latter,  but  that  they  are 
constantly  washed  away  only  to  be  replaced  by  other  organisms  freshly 
discharged  from  the  focus.  We  have  been  unable,  however,  to  find  any 
actual  experimental  proof  or  disproof  of  this  idea. 

In  the  course  of  some  studies  of  Friedlander  bacillus  carriers,  methods 
by  which  this  point  might  be  demonstrated  suggested  themselves,  and 
the  present  paper  deals  with  these  observations.  They  are  based  mainly 
on  an  intensive  study  of  three  carriers  whose  histories  are  appended  in 
some  detail. 
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Case  1.  (i.,  ail.  50,  colored,  inali'.  Diagnosis:  Syphilis,  aneurysm  of 
aortic  arch,  aortic  insutTiciency,  myocardial  insufficiency.  History:  No  his- 
tory of  severe  colds,  of  sinus  infection,  tonsillitis,  couj;h  or  pneumonia.  K.xam- 
ination:  Nose:  Negative  except  for  racial  hypertrophy  of  turbinates.  Ton- 
sils: Moderately  enlarged  and  injected.  Pharynx:  Negative.  larynx: 
Negative.     Ears:  Negative. 

Case  J.  W.  J.,  aet.  31,  male,  colored.  Diagnosis:  Acute  nephritis.  His- 
tory: Frequent  colds  but  no  sore  throats  or  tonsillitis.  No  pneumonia.  No 
cold  "this  year."  Examination:  Nose:  Anterior  ends  of  middle  turbinates 
look  normal.  There  is  no  discharge.  Tonsils:  Embedded.  There  are  num- 
erous plugged  crypts  on  each  side.  Pharynx:  Negative.  Na.sopharynx:  A 
moderate  amount  of  adenoid  tissue  is  seen.  Ears:  Drums  intact,  no  retrac- 
tion.    Sinuses:  Clear  on  transillumination. 

Case  3.  J.  H.,  aet.  34,  white.  Diagnosis:  Chronic  rheumatic  endocarditis, 
aortic  and  mitral  insufficiency.  History:  No  history  of  severe  colds,  sore 
throats,  sinus  infections,  or  pneumonia.  Examination:  Nose:  Septum  de- 
flected to  right,  causing  partial  nasal  obstruction.  Small  amount  of  dis- 
charge on  both  sides.  Pharj'nx:  Clear.  Ears:  Marked  grade  of  retraction 
of  drums  on  both  sides.  Tonsils:  Moderately  enlarged  and  adherent.  Naso- 
pharynx: Polypoid  inferior  turbinate  posteriorly  on  right.  Eustachian  ori- 
fices clear.    No  discharge  from  posterior  sinus  orifices. 

INCIDENCE    OF   FRIEDLANDER    BACILLUS    CARRIERS 

Eighty-five  unselected  individuals  were  examined.  Friedlander  bacilli 
were  isolated  from  the  throats  of  five,  a  percentage  of  5.8. 

PERSISTENCE   OF   FRIEDLANDER   BACILLI   IN   CARRIERS 


In  every  instance  the  carrier  state  persisted  during  the  entire  period 
of  observation  (table  1).  We  have  no  idea  of  its  previous  or  subsequent 
history. 

TABLE  1 
Persistence  of  Friedlander  bacilli  in  carriers 


NAVE 

PERIOD  07 
OBSERVATION 

NUMBER  OF 
CULTURES 

^UUBER 

posrn\-E 

SUUBER 
NEGATIVE 

LAST  CULTURE 

G. 

42  days 

16 

16 

0 

Positive 

J. 

36  days 

12 

12 

0 

Positive 

W. 

4  months 

15 

13 

2 

Positive 

H. 

3  months 

16 

14 

2 

Positive 
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SPREAD    OF    FRIEDLANDER   BACILLI   FROM   CARRIER   TO    CONTACTS 

It  seemed  of  interest  to  determine  whether  there  was  any  tendency  for 
contacts  to  acquire  the  organisms  from  the  carriers  and  possibly  to 
develop  a  carrier  state  themselves.     Patient  W.  was  in  the  ward  for  sev- 

TABLE  2 
Summary  of  cultures  from  Friedlander  bacillus  carriers  and  from  contacts 


CULTURE  ON 


March  23 
March  24 
March  25 
March  27 
March  29 
March  30 

March  31 
April  1 .  . 
April  3 .  . 

April  5 .  . 

April  7 .  . 
April  8 .  . 
April  9 .  . 
April  12 . 

April  6 .  . 
April  7 .  . 
April  8 .  . 
April  9 .  . 
April  10 .  . 
April  11.. 
April  12 .  . 


BED  1 

CARRIER  G. 

FEE. 17 

BED  2 
CARRIER  J. 
MARCH  20 

BED  3 

CONTACT  T. 
MARCH  20 

+ 

+ 

0 

+ 

+ 

0 

+ 

+ 

0 

+ 

+ 

0 

+ 

+ 

0 

+ 

+ 

0 

CONTACT  T. 
MARCH  30 

+ 

0 

+ 

0 

+ 

0 

+ 

0 

CONTACT  W. 
APRIL  6 

+ 

0 

+ 

0 

+ 

0 

+ 

0 

CARRIER  J. 
APRIL  1 

CONTACT  C. 
APRIL  5 

+ 

0 

+ 

0 

+ 

0 

+ 

0 

+ 

0 

+ 

0 

+ 

0 

eral  months.  During  this  period  285  throat  cultures  were  made  on  31 
other  patients  in  more  or  less  close  contact  with  him.  In  no  instance 
were  Friedlander  bacilli  recovered.  Subsequently  more  careful  contact 
observations  were  made  on  two  other  patients.  The  carrier  and  the 
contact  were  placed  in  adjacent  beds.     No  attempt  at  isolation  was 
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made,  and  they  used  the  same  bed  table  and  to  some  extent  the  same 
utensils.  Cultures  were  made  daily  from  the  throats  of  contact  and 
carrier  (see  table  2).  At  no  time  were  Fricdliinder  bacilli  recovered 
from  the  contacts  in  spite  of  their  persistence  in  the  carrier.  These 
observations  agree  with  our  experiments  on  the  rapid  disappearance  of 
these  organisms  when  experimentally  introduced  into  the  mouth  in 
large  number,  and  are  an  interesting  contrast  to  the  rapid  spread  of  an 
organism  which  is  producing  disease  such  as  occurs,  for  example,  in 
epidemics  of  streptococcus  infection. 

SITE   OF    LOCALIZATION   OF   THE   FRIEDLANDER   BACILLI   IN   CARRIERS 

Cultures  were  made  from  various  parts  of  the  upper  air  passages  to 
determine  the  rclati\e  number  of  organisms  present.  As  appears  in 
table  3,  while  the  organisms  were  constantly  found  in  the  phar\'nx  in 

TABLE  3 
Results  of  cultures  made  from  Tarious  parts  of  the  upper  air  passages  in  l-riedliindcr  bacillus 

carriers 


CASI 

DATE  OF 

cuiTinu: 

NARES. 
UCBT 

XARES, 
LEFT 

THROAT 

RIGHT  TONSn. 

LEFTTOSSO. 

PHARYKX 

March  27 

XoF 

XoF 

13  cols.  F 

— 

— 

— 

March  29 

XoF 

XoF 

00    F 

— 

— 

— 

G 

April  4 
April  5 

2  cols.  F 
XoF 

XoF 
1  col.  F 

00    F 

a>  F 

— 

: 

April  6* 

XoF 

XoF 

— 

100  cols.  F 

XoF 

XoF 

April  8* 

NoF 

XoF 

— 

a,   F 

XoF 

XoF 

March  27 

XoF 

a,  F 

CO    F 

— 

— 

— 

March  29 

XoF 

XoF 

a.  F 

— 

— 

— 

J 

March  31 

XoF 

XoF 

00    F 

— 

— 

— 

AprU    S* 

XoF 

XoF 

— 

3  cols.  F 

13  cols.  F 

4  cols.  F 

April    9* 

XoF 

XoF 

— 

a,   F 

6  cols.  F 

22  cols.  F 

April  11* 

5  cols.  F 

XoF 

— 

CO    F 

XoF 

4  cols.  F 

'  Throat  thoroughly  gargled  with  water  before  cultures  were  made. 


large  numbers,  a  few  were  occasionally  recovered  from  the  nares  as 
well.  The  sequence  of  cultures  seems  to  show  that  such  organisms  are 
introduced  accidentally  from  the  pharynx,  and  are  promptly  washed 
away  without  localizing  on  the  nasal  mucosa.  Further  differential  cul- 
tures in  two  cases  also  showed  that  the  organisms  were  constantly  pres- 
ent on  one  tonsil.  The  tonsil,  therefore,  seemed  to  be  the  focus  from 
which  the  bacteria  were  disseminated  through  the  buccal  ca\-ity. 
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REIMPLANTATION   OF   CARRIER  S   STRAIN   ON  HIS   OWN  MUCOUS 

MEMBRANES 

With  the  above  observations  in  mind,  it  seemed  of  interest  to  reintro- 
duce the  carrier's  own  strain  upon  his  own  mucous  membranes.  It 
seemed  that  this  might  give  information  as  to  whether  these  surfaces 
behave  like  those  of  normal  individuals  in  whom  the  organisms  intro- 
duced are  promptly  washed  away;  or  whether,  in  the  carrier,  the  organ- 
isms have  adapted  themselves  to  a  free  growth  on  the  open  surfaces  of 
the  upper  air  passages.  It  appeared  (table  4)  that  organisms  introduced 
in  this  way  did  not  persist,  but  disappeared  at  the  same  rate  of  speed 
as  Friedlander  bacilli  placed  on  the  nasal  septum  of  a  noncarrier. 

TABLE  4 
Introduction  of  carrier's  own  strain  upon  his  own  mucous  membranes 


NAME 

DATE 

CULTURE  RIGHT  NOSE 

CULTURE  LEFT  NOSE 

G 

AprU4 

2  cols.  F. 

NoF. 

1  Loop  of  solid  growth  B.  Friedlander — strain  G,  inoculated  on  left  nasal  septum 

Cult,  immediately 

NoF. 

coF. 

Cult,  after  1  hr. 

No.  F 

CO   F. 

G 

Cult,  after  24  hrs. 

No  F. 

NoF. 

Cult,  after  48  hrs. 

NoF. 

NoF. 

March  29 

NoF. 

NoF. 

1  Loop  of  solid  growth  B.  Friedlander — strain  Jl,  inoculated  on  right  nasal  septum 


f 

Cult,  immediately 

F. 

NoF. 

1—1 

Cult,  after  1  hr. 

F. 

NoF. 

Cult,  after  1  day 

Several  hundred  cols.  F. 

NoF. 

I 

Cult,  after  2  days 

NoF. 

NqF. 

INTRODUCTION  OF  A  SECOND  STRAIN  OF  FRIEDLANDER  BACILLI  UPON  THE 
MUCOUS    MEMBRANES    OF   THE    CARRIER 

It  seemed  of  interest  to  determine  how  the  carrier  would  react  to  the 
introduction  of  a  second  strain  of  B .  Friedlander.  Such  an  experiment 
was  made  possible  by  working  with  strains  sufficiently  difTercnt  to  enable 
one  to  differentiate  the  carrier's  strain  and  the  organism  introduced. 
Carrier  G.  harbored  an  organism  which  had  the  following  character- 
istics: Colonies  up  to  1  cm.  in  diameter,  confluent;  grayish  white,  slightly 
opaque,  sticky  growth,  not  very  stringy;  microscopically,  short  Gram 
negative   bacilli   with   moderate   capsule   formation;   fermentation   of 
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sugars  (twenty-four  hours),  saccharose  +.  dextrose  +,  mannite  +, 
lactose  0.  Carrier  J. 's  strain  grew  with  a  profuse,  opalescent,  very  sticky 
and  string>'  growth.  Short  Gram  negative  bacilli  with  very  marked 
capsule  fonnation;  fermentation  of  sugars  (twenty-four  hours),  dex- 
trose +  ,  mannite  +,  saccharose  0,  lactose  0.  When  a  mixture  of  these 
two  strains  was  grown  on  the  same  plate  it  was  readily  possible  to  pick 
out  the  two  ditTerent  types  of  colonies.  After  control  cultures  had  been 
made,  each  of  these  two  carriers  was  inoculated  with  the  other's  strain. 


TAHI-E  .' 


Introduction  of  a  second  strain  of  B.  Friedldnder  upon  the  mucous  membranes  of  the  carrier 


March  28 


March  28 


Control  culture  before  inoculation  (phar>Tix)  =  oo  cols,  strain  G.    A 

large  loopful  of  strain  J.  (fished  from  the  original  plate)  was  swabbed 

on  G.'s  tongue  and  phar>'nx. 
Culture  made  immediately  (pharyTix)      =  <»  cols,  strain  J.  — 6  cols.  G. 
Culture  made  after    2  hours  (phar>'nx)  =  oo  cols,  strain  G.^no  cols.  J. 
Culture  made  after  24  hours  (pharj'nx)  =  <»  cols,  strain  G. — no  cols.  J. 
Culture  made  after  48  hours  (phar>n.\)  =  i>  cols,  strain  G. — no  cols.  J. 
Control  culture  before  inoculation  (pharj-n.x)  =  =  cols,  strain  J.     A  large 

loopful  of  strain  G.  (fished  from  original  plates)  was  swabbed  on  J.s 

tongue  and  pharynx. 
Culture  made  immediately  (phar)'nx)     =  «>  cols,  strain  G. — no  cob.  J. 
Culture  made  after    2  hours  (pharynx)  =  many  cols,  strain  G. — many 

cols.  J. 
Culture  made  after  24  hours  (pharj'nx)  =  many  cols,  strain  J. — no  cols. 

G. 
Culture  made  after  48  hours  (pharynx)  =  =>  cols,  strain  J. — no  cols.  G. 


and  cultures  were  made  at  various  internals.  The  result  of  this  experi- 
ment (table  5)  is  that  the  foreign  strain  replaces  the  carrier's  strain  in 
the  cultures  for  a  few  hours,  but  promptly  disappears,  so  that  after 
twenty-four  hours  only  the  carrier's  strain  is  recovered.  In  other  words 
a  carrier  reacts  to  the  introduction  of  a  second  strain  of  B.  Friedlander 
just  as  a  noncarrier  does.  This  experiment  seems  to  show  then  that 
there  is  no  special  alteration  in  the  mucous  membranes  of  the  carrier 
which  makes  them  a  suitable  medium  for  the  growth  of  Friedlander 
bacilli  in  general. 
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ATTEMPTS   AT    CARRIER   PRODUCTION 

An  attempt  was  made  to  produce  artificially  a  carrier  state  by  fre- 
quent reinoculations.  An  individual,  B.,  was  inoculated  by  swabbing 
the  tongue  with  a  freshly  isolated  strain  of  B.  Friedlander.  Cultures 
were  taken  at  various  intervals  following  inoculation  and  daily  reinocu- 
lations were  made  with  these  cultures.  This  process  was  repeated  daily 
for  one  week.  Within  twenty-four  hours  after  the  last  inoculation  B. 
was  free  from  B.  Friedlander.  This  result  was  the  expected  one  and 
lends  some  support  to  the  view  that  a  focus  of  infection  is  responsible 
for  the  carrier  state  in  the  case  of  this  organism. 

DISCUSSION 

The  present  report,  in  summary,  presents  experimental  evidence  on 
the  mechanism  of  the  carrier  state,  at  least  in  certain  instances.  It 
has  been  possible  to  show  in  the  case  of  these  Friedlander  bacillus  car- 
riers that  the  breeding  place  of  the  bacteria  is  in  a  definite  focus, — the 
tonsil.  From  this  point  the  organisms  are  discharged  into  the  open 
pharyngeal  cavity,  and  at  times  may  be  introduced  into  the  nose.  There 
is  no  evidence,  however,  to  indicate  that  any  adaptation  takes  place 
between  the  bacilli  and  the  mucous  surfaces,  leading  to  actual  growth 
and  multiplication  on  these  surfaces.  They  react  just  as  the  normal 
mucous  membranes  do,  both  on  introduction  of  the  carrier's  own  strain, 
or  on  the  introduction  of  a  second  strain  of  Friedlander  bacilli. 

CONCLUSIONS 

1.  Of  85  unselected  individuals,  5.8  per  cent  were  found  to  be  carriers ' 
of  B.  Friedlander. 

2.  The  carrier  state  persisted  throughout  the  period  of  observation. 

3.  There  was  no  tendency  for  contacts  to  acquire  the  carrier  state. 

4.  Differential  cultures  showed  the  breeding  place  of  the  Friedlander 
bacilli  to  be  in  the  tonsil. 

5.  The  carrier's  own  strain  or  a  foreign  strain  of  B.  Friedlander  im- 
planted upon  the  free  surfaces  of  the  mucous  membranes  disappeared  at 
the  same  rate  of  speed  as  in  a  noncarrier. 

6.  It  was  impossible  artificially  to  produce  a  carrier  state  by  repeated 
inoculation  with  B.  Friedlander. 
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7.  The  general  conclusion  of  these  observations  is  that  the  carrier 
state  depends  on  a  focus  of  diseased  tissue  which  affords  a  breeding  place 
for  the  bacteria.  The  organisms  do  not  become  adapted  to  growth  on 
the  free  surfaces  of  the  mucous  membranes. 
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CONDITIONS  COMMONLY  MISTAKEN  FOR  PULMONARY 

TUBERCULOSIS 

REPORT  OF  A  STUDY  OF  1700  CONSECUTIVE  CASES 

B.   STIVELMAN 
FroDi  the  Montefiore  Home  Country  Sanatorium,  Bedford  Hills,  New  York 

In  gathering  statistics  of  faulty  diagnoses  it  is  the  privilege  of  the 
specialists  to  lay  the  blame  at  the  door  of  the  general  practitioner.  That 
the  specialists  can  find  no  such  comfort  in  the  case  of  tuberculosis  is 
quickly  recognized  by  anyone  who  has  occasion  to  check  up  the  correct- 
ness of  the  diagnoses  as  made  by  many  experts  in  this  field.  At  our  sana- 
torium an  unrivaled  opportunity  presented  itself  to  check  the  diagnoses 
of  general  practitioners  as  well  as  specialists  in  tuberculosis,  because  it 
is  only  on  the  strength  of  a  positive  diagnosis,  corroborated  by  at  least 
one  specialist,  that  patients  are  admitted  for  treatment. 

We  are  constrained  to  say,  although  it  is  not  the  intention  to  be  severe 
in  judgment  on  the  mistakes  of  others,  that  there  is  a  general  failure  on 
the  part  of  many  physicians,  not  excluding  specialists,  to  realize  that  not 
all  chest  conditions  can  be  interpreted  on  a  basis  of  puhnonary  tuber- 
culosis. Furthermore,  the  impression  is  gained  that  no  earnest  attempt 
is  really  made  to  differentiate  between  tuberculous  and  nontuberculous 
affections  of  the  lungs.  We  feel,  therefore,  that  it  is  entirely  pertinent 
to  call  attention  to  the  number  of  unwarranted  positive  diagnoses  in  the 
last  1700  supposedly  tuberculous  individuals  admitted  to  our  institu- 
tion, and  to  discuss  bri^y  the  differential  diagnosis  of  those  diseases 
which  were  most  frequently  confounded  with  phthisis. 

In  our  series  176,  or  10.4  per  cent,  were  found  to  be  nontuberculous. 
But  while  there  is  a  possibility  that  the  final  diagnosis  at  the  sanatorium 
may  have  been  incorrect  in  some  cases,  especially  since  for  obvious  rea- 
sons but  few  necropsies  were  obtained,  nevertheless,  judging  from  post- 
mortem findings  in  institutions  for  the  advanced  tuberculous,  it  seems 
that  if  we  erred  we  did  so  on  the  side  of  caution. 

Ash  (1)  found  11.6  per  cent  nontuberculous  in  198  necropsies  at  the 
Boston  Consumptive  Hospital.     He  also  collected  a  series  of  353  nec- 
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ropsies  in  otlur  inslitulions  for  the  advanced  tuberculous,  of  which  38. 
or  10.9  per  cent,  were  nontuberculous.  In  a  more  recent  study  of 
1200  cases  McCrae  and  Funk  (2)  found  6  per  cent  nontuberculous  on 
clinical  examination  and  5.2  per  cent  nontuberculous  on  postmorltni 
study  of  advanced  tuberculous  cases. 

The  following  conditions  were  erroneously  considered  as  phthisis  pul- 
monalis  in  our  series: 

Chronic  bronchitis  and  emphysema 32 

Cardiac  conditions 18 

N'onspcciJic  diseases  of  the  upper  respiratory  tract 15 

Neurasthenia 15 

Chronic  interstitial  pneumonia 12 

Bronchiectasis 10 

Chronic  nontuberculous  lung  infections 11 

Asthma 4 

Gastric  ulcer 3 

Pulmonarj'  abscess 4 

Dysthyroidism 4 

Miscellaneous  cases;  dementia  praeco.\  (2),  maniac  depressive  insanity  (2), 
tuberculous  peritonitis  (2),  systemic  syphilis  (2),  aortic  aneurj'sm  (1),  mal- 
ingering (1),  pulmonarj-  infarct  (1),  diabetes  mellitus  (1),  pregnancy  (1), 

no  definite  diagnosis  (33)  

Total 176 

The  various  groups  are  given  in  detail : 

CHRONIC    BRONCHITIS    AND    EMPHYSEMA 

Thiriy-lwo  cases 

It  is  not  generally  appreciated  that  patients  suffering  from  bronchitis 
and  emphysema  at  times  expectorate  blood.  It  is  perhaps  for  this 
reason  and  the  fact  that  they  cough  and  present  numerous  adventitious 
sounds  in  their  chests  that  they  are  so  often  considered  tuberculous. 
These  patients  gave  a  history  of  cough  and  expectoration  of  many  years 
duration,  and  frequent  attacks  of  bronchitis  during  the  winter  months. 
At  times  their  sputum  was  bloodstreaked.  Their  general  health  was 
good  and  they  disclaimed  toxic  s)Tnptoms  of  phthisis.  Numerous  adven- 
titious sounds  could  be  heard  all  over  their  lungs;  but  resonance  over 
the  upper  lobes  remained  unimpaired.  Acid-fast  bacilli  could  not  be 
demonstrated  in  their  sputum  and  roentgenologic  examinations  showed 
thickened  linear  shadows  running  from  the  hilum  regions  towards  both 
bases,  but  no  evidence  of  tuberculous  infiltration. 
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A  differential  diagnosis  can  be  made  along  the  following  lines:  In 
chronic  bronchitis  cough  and  expectoration  date  back  many  years  and 
even  to  childhood,  and  yet  the  general  health  leaves  little  to  be  desired. 
Adventitious  sounds  are  heard  all  over  the  chest  but  resonance  over  the 
apices  remains  unimpaired.  Chronic  bronchitis  is  often  secondary  to  ' 
heart  and  kidney  conditions  and  complications  common  in  tuberculosis 
are  absent  in  this  disease.  On  the  other  hand  in  phthisis  a  history  of 
toxemia  is  almost  always  obtainable  and  the  general  health  has  suffered 
considerably.  Tuberculosis  affects  the  upper  lobes  almost  invariably 
and  when  the  numerous  adventitious  sounds  are  due  to  this  disease  the 
sputum  will  be  found  to  contain  tubercle  bacilli.  Tuberculous  compli- 
cations are  present  in  a  large  proportion  of  cases.  Tuberculosis  is  mainly 
a  disease  of  adolescence  and  adults  before  thirty,  while  chronic  bronchitis 
is  frequently  a  disease  of  the  aged.  Fifty  per  cent  of  the  patients  in  this 
group  were  fifty-five  years  of  age  and  over.  Experience  teaches  that  it 
is  not  safe  in  most  instances  to  diagnose  tuberculosis  in  this  sixth  decade 
on  a  meager  history,  unless  the  diagnosis  is  supported  by  positive  sputum 
and  roentgenologic  findings. 

CARDIAC  CONDITIONS 

Eighteen  cases 

Although  there  are  no  pathognomonic  symptoms  of  phthisis,  cough, 
expectoration,  failing  health,  and  hemoptysis  have  long  been  considered 
indicative  of  tuberculous  disease.  Patients  suffering  from  mitral  dis- 
ease very  often  complain  of  similar  symptoms.  It  is  undoubtedly  due 
to  this  similarity  in  s>Tnptomatology  that  so  many  "cardiacs"  are  pro- 
nounced tuberculous.  This  group  of  cases  was  most  numerous  in  the 
series  of  faulty  diagnoses  collected  by  McCrae  and  Funk  and  by  Ash. 
Fifteen  of  our  cases  had  mitral  disease  and  in  9  of  these  mitral  stenosis 
was  easily  detectable.  It  is  a  notorious  fact  that  those  who  suffer  from 
mitral  disease  are  very  rarely  affected  with  tuberculosis.  Brown  (3) 
collected  figures  of  71,115  autopsies  with  but  0.9  per  cent  of  valvular 
heart  disease  in  phthisis.  Birch-Hirschfeld  found  only  3  cases  in  4,359 
autopsies  in  which  mitral  disease  and  tuberculosis  coexisted.  Statistics 
like  these  show  conclusively  that  it  is  hazardous,  to  diagnose  tubercu- 
losis in  "cardiacs,"  unless  the  sputum  or  roentgenologic  findings  are 
positive.  In  this  connection  it  is  pertinent  to  mention  that  positive 
sputum  reports  are  not  incontestable.     Samples  are  frequently  mixed, 
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labeled  wrongly  and  clerical  errors  will  occur,  especially  in  the  large 
laboratories.  A  rule  should  therefore  be  made  that  when  the  diagnosis 
rests  on  the  sputum  findings,  positive  reports  must  be  confirnied.  Two 
of  our  cases  came  with  positive  reports  from  rci)utable  hospitals.  In 
one,  not  another  positive  sputum  could  be  found  in  69  examinations. 
The  other  came  to  autopsy  and  no  tuberculous  lesion  could  be  found. 

NONSPECIFIC    DISEASES    OF    THE    UPPER    KESPIRATOKY    TKACl' 

Fifteen  cases 

Fifteen  patients  suffering  from  acute  affections  of  the  upper  respira- 
tory tract  were  diagnosed  as  tuberculous  on  account  of  the  fact  that 
their  consorts  were  tuberculous.  Of  late  there  have  appeared  so  many 
feverish  reports  about  the  great  frequency  of  conjugal  phthisis  that 
many  would  be  led  to  believe  that  the  disease  is  most  frequently  propa- 
gated by  cohabitation.  That  this  is  not  the  case  will  be  admitted  by 
those  who  are  able  to  differentiate  between  tuberculous  disease  and 
tuberculous  infection.  At  our  sanatorium  where,  until  recently,  no  ob- 
jection was  raised  to  the  admission  of  man  and  wife,  tuberculosis  in  both 
consorts  was  rarely  found.  Xor  were  we  often  able  to  find  clinical  tuber- 
culosis in  patients  whose  consorts  were  confined  to  other  institutions  for 
the  phthisical.  In  the  few  instances  of  defmite  tuberculosis  in  both 
consorts  we  were  able  to  ascertain  that  the  disease  existed  in  both  before 
the  marriage  was  contracted. 

In  the  light  of  cold  study  it  would  seem  that  conjugal  tuberculosis  is 
accidental.  It  is  the  opinion  of  most  reliable  authorities  (4)  (5)  that 
the  chances  of  tuberculosis  occurring  in  both  consorts  are  about  the 
same  as  in  cancer  and  insanity.     Says  Fishberg  (6), 

Inasmuch  as  the  phthisical  consort  has  already  been  infected  with  tuber- 
culosis in  childhood,  all  new  opportunities  for  reinfection  by  cohabitation  with 
a  tuberculous  consort  are  of  no  avail  to  produce  phthisis.  It  is  her  or  his 
constitution  that  determines  whether  consumption  will  develop  and  not  the 
opportunity  for  reinfection. 

Consorts  of  the  tuberculous  are  not  exempt  from  acute  colds.  \Mien 
they  are  so  affected,  tuberculosis  is  rarely  the  etiological  factor.  Each 
case  must  be  considered  on  its  own  merits. 


860  B.    STIVELMAN 

NEURASTHENIA 

Fifteen  cases 

The  term  neurasthenia  covers  a  multitude  of  uncertainties.  Whether 
patients  so  diagnosed  were  suffering  from  neurocirculatory  asthenia  or 
associated  disorders  is  not  strictly  within  the  scope  of  this  discussion, 
but  they  were  not  ill  with  tuberculosis.  They  complained  of  indefinite 
pains  and  aches  and  were  constitutionally  inferior.  Their  histories 
were  unreliable,  and  they  were  very  prone  to  suggestion.  They  felt 
that  they  could  not  do  a  day's  work,  and  welcomed  a  diagnosis  of  a 
definite  chronic  ailment.  Many  of  such  patients  make  the  rounds  of 
numerous  sanatoria  and  refuse  to  believe  that  they  are  not  tuberculous. 
As  a  rule  such  patients  will  give  a  tj^ical  history  of  phthisis  if  they  are 
informed  of  the  symptomatology  of  this  disease,  but  all  methods  of  exam- 
ination will  fail  to  disclose  pathological  changes  in  their  lungs. 

CHRONIC   INTERSTITIAL  PNEUMONIA 

Twelve  cases 

Chronic  interstitial  pneumonia  was  overlooked  in  12  cases  before 
admission.  In  5  of  these  fibroid  phthisis  could  be  excluded  only  after  a 
long  period  of  observation.  However,  if  we  bear  in  mind  that  inter- 
stitial pneumonia  is  most  often  a  unilateral  affection  and  occurs  more 
frequently  in  the  young,  in  contradistinction  to  fibroid  phthisis  which 
is  rarely  unilateral  and  occurs  mostly  in  people  over  forty,  a  correct  diag- 
nosis will  be  reached.  These  patients  gave  a  history  pointing  to  unre- 
solved pneumonia  and  frequent  attacks  of  bronchopneumonia.  i\Iost 
of  them  were  below  eighteen  years  of  age,  and  physical  examination  dis- 
closed a  unilateral  involvement.  The  roentgenological  findings  were  not 
conclusive  but  the  persistently  negative  sputa  clinch  the  diagnosis. 

BRONCHIECTASIS 

Ten  cases 

Ten  patients  suffered  from  this  disease.  Errors  in  this  group  were 
undoubtedly  due  to  failure  to  examine  the  sputum  carefully  and  to  note 
that  the  lesion  was  situated  in  the  lower  lobes,  while  the  apices  were 
comparatively  free  from  disease.  Tuberculous  people  who  expectorate 
profusely  and  have  extensive  involvement  of  the  lower  lobes  are  hectic. 
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cmaciateti  and  soon  moribund,  and  invariably  ha\c  myriads  of  tubercle 
bacilli  in  their  sputum.  On  the  other  hand,  these  bronchiectasis  patients 
got  along  comfortably,  and  were  well  nourished  and  free  from  consti- 
tutional symptoms  in  spite  of  their  extensive  lower  lobe  involvement 
and  profuse  and  at  times  foetid  expectoration.  It  is  safe  to  consider 
basal  lesions  as  nontuberculous  until  proved  otherA\'ise.  The  X-rays 
arc  of  assistance  when  showinjj  clear  apices;  but  l)asal  lesions,  especially 
bronchiectasis,  are  not  well  demonslrated  roentgenologically.  In  gen- 
eral, negative  findings  in  the  sputa  of  patients  who  have  extensive 
pulmonary  lesions  should  excite  the  suspicion  of  the  nonexistence  of 
tuberculosis. 

CHRONIC  NONTUBERCULOUS   LUNG   INFECTIONS 

Eleven  cases 

Eleven  patients  were  admitted  to  our  institution  with  sjTnptoms  and 
signs  of  what  some  authors,  for  want  of  a  better  term,  call  chronic  non- 
tuberculous  lung  infection.  Whether  this  condition  is  really  a  localized 
bronchitis  and  lobular  pneumonia  (7),  which  may  later  turn  into  inter- 
stitial pneumonia  and  bronchiectasis  (8),  has  not  yet  been  determined, 
and  probably  will  not  be  easily  ascertained  on  account  of  inadequate 
postmortem  studies.  Some  authors  (9)  (10)  describe  an  acute,  subacute 
and  chronic  fonn  of  this  disorder,  but  scrutiny  of  this  subject  show's  that 
the  last  word  has  not  yet  been  said  about  this  condition.  These  patients 
gave  a  history  of  moderate  cough  and  expectoration  of  many  years  dura- 
tion following  an  acute  respiratory  condition  resembling  the  grippe  in 
manifestation.  Their  general  health  left  little  to  be  desired,  and  so  far 
as  we  were  able  to  ascertain  they  had  no  recurrent  sjTnptoms  of  toxemia. 
Dulness  and  diminished  breathing  with  small  moist  rales  were  the  signs 
usually  elicited  at  either  or  both  lower  lobes.  The  roentgenological 
tindings  at  the  site  of  the  lesion  were  insignificant  but  the  apices  were 
invariably  free  from  abnormal  densities,  thus  excluding  the  presence  of 
a  parenchymatous  tuberculous  lesion.  Numerous  examinations  of  the 
sputa  of  all  these  cases  failed  to  disclose  the  presence  of  acid-fast  bacilli. 
We  did  not  encounter  this  condition  at  the  upper  lobes.  Tuberculosis 
on  the  other  hand  is  essentially  an  upper  lobe  affection;  and  when  cough 
and  expectoration  of  long  duration  are  due  to  this  disease,  a  history  of 
toxic  s>Tnptoms  can  be  usually  elicited ;  the  sputum  will  show  the  pres- 
ence of  acid-fast  bacilli  and  the  roentgenological  tindings  will  disclose 
definite  evidences  of  inliltration. 
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It  is  of  interest  to  note  that  at  our  sanatorium  we  have  seen  but  very 
few  postinfluenzal  chest  conditions  resulting  from  the  recent  pandemic, 
in  spite  of  the  fact  that  our  patients  come  from  neighborhoods  where  the 
disease  was  particularly  rampant.  Possibly  the  high  scale  of  wages 
and  good  returns  in  business  enterprises  keep  many  at  work  who  other- 
wise would  seek  institutional  care. 

ASTHMA 

Four  cases 

The  4  cases  of  asthma  were  never  subjected  to  X-ray  examination  nor 
was  their  sputum  carefully  studied.  WTiile  the  dictum  that  "asthma 
and  tuberculosis  occupy  a  relation  of  mutual  exclusion"  is  not  neces- 
sarily incontrovertible,  a  diagnosis  of  tuberculosis  in  an  asthmatic  should 
not  be  made  unless  tubercle  bacilli  are  found  in  the  sputum  or  the  X-ray 
findings  are  indisputable. 

GASTRIC   ULCER 

Three  cases 

In  3  cases  the  gastric  disturbances  of  early  phthisis  were  relied  on  for 
a  final  diagnosis.  Gastric  aihnent,  loss  of  weight,  and  failing  health, 
were  what  these  patients  complained  of.  One  had  severe  hematemesis 
which  prior  to  admission  was  mistaken  for  hemoptysis.  It  is  indeed 
difficult  at  times  to  differentiate  between  hematemesis  and  hemoptysis 
and  many  an  experienced  physician  has  thus  been  led  to  err.  Blood 
coughed  up  may  be  swallowed  and  then  vomited  and  conversely  blood 
vomited  may  be  aspirated  and  then  coughed  up.  In  either  case  blood 
wiU  be  found  in  the  stool.  But  there  is  one  sign  which  may  be  helpful; 
if  the  patient  after  the  initial  gush  of  blood  continues  to  expectorate 
blood  streaked  sputum  for  several  days  the  hemorrhage  came  from  the 
lungs.  On  the  other  hand,  if  no  streaked  sputum  follows  the  initial 
loss  of  blood,  the  bleeding  is  extrapulmonic. 

PULMONARY  ABSCESS 

Four  cases 

Reliance  on  symptoms  alone  and  failure  to  study  the  sputum  care- 
fully probably  accounted  for  the  errors  in  this  group  of  cases.  Given  a 
patient  with  a  history  of  cough,  expectoration,  high  fever  and  rapid 
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cmaciiition,  immediately  following  a  septic  process  or  pneumonia,  and 
expccially  a  surgical  operation  of  the  upper  respiratory'  passages,  the 
existence  t)f  abscess  of  the  lung  cannot  be  excluded  unless  tubercle 
bacilli  are  found  in  the  sputum. 

DYSTHYROIDISM 

Four  cases 

Although  the  determination  of  the  basal  metabolism  was  not  resorted 
to,  4  instances  of  dysthyroidism  were  detected.  They  i)resentcd  the 
cardinal  signs  and  syinptoms  of  this  condition,  and  were  free  from 
pulmonary  disease. 

MISCELLANEOUS   CASES 

We  found  2  each  of  the  following:  gastric  malignancy,  dementia  pre- 
cox, maniac  depressive  insanity,  tuberculous  peritonitis,  and  systemic 
syphilis;  and  1  each  of  aortic  aneurysm,  malingering,  pulmonary  infarct, 
diabetes  mcUitus  and  pregnancy.  The  aortic  aneurysm  was  shown  by 
the  roentgen  ray.  The  malingerer  purchased  tuberculous  sputum  and 
presented  it  for  examination ;  while  the  pulmonary  infarct  followed  mas- 
sage of  unusually  prominent  and  somewhat  inflamed  varicose  veins  of 
the  lower  extremities. 

In  33  cases  no  definite  abnormalities  could  be  detected.  They  were 
in  good  health  and  probably  welcomed  a  vacation. 

COMMENT 

It  has  been  stated  that  tuberculosis  is  overlooked  ten  times  more 
often  than  it  is  diagnosed.  This  may  be  true  of  that  part  of  the  popu- 
lation which  offers  little  opportunity  for  clinical  investigation.  But 
tuberculosis  is  unquestionably  much  overdiagnosed  in  those  who  for 
some  reason  present  themselves  for  examination  in  the  clinics  of  large 
municipalities. 

Scrutiny  of  the  foregoing  data  discloses  the  fact  that  the  errors  in  the 
diagnoses  were  due  to  lack  of  care  and  thoroughness,  failure  to  examine 
the  sputum  carefully,  disinclination  to  utilize  the  roentgen  rays,  and, 
above  all,  failure  to  correlate  the  history  and  clinical  landings.  It  does 
indeed  seem  as  if  some  health  agencies  consider  most  indi\-iduals,  who 
for  some  reason  present  themselves  for  examination,  as  tuberculous  until 
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proved  otherwise.  This  is  difficult  to  understand,  but  is  supported  by 
the  fact  that  incorrect  diagnoses  emanate  from  these  sources  with 
amazing  frequency,  regardless  of  the  diagnostic  standards  laid  down  by 
we'Jmeaning  scientific  bodies. 

The  disastrous  results  of  this  state  of  affairs  are  far-reaching  and  can- 
not be  adequately  described  in  a  short  communication.  Suffice  it  to 
say  that  for  many  patients  a  diagnosis  of  tuberculosis  means  absolute 
neglect  of  the  real  cause  of  the  complaint  and  not  infrequently  irrepar- 
able damage  is  thus  done.  On  the  other  hand  fairly  healthy  individuals 
once  diagnosed  tuberculous,  become  permanently  dependent  economic- 
ally. They  acquire  a  selfish  attitude  and  will  not  attempt  to  support 
themselves  for  fear  of  a  breakdown  as  a  result  of  such  efforts.  These 
newly  created  hypochondriacs  make  the  rounds  of  many  easily  accessible 
sanatoria  and  insist  that  they  are  in  need  of  treatment  and  refuse  to  be 
convinced  to  the  contrary.  Others  are  ostracized  by  their  families  and 
are  refused  employment  in  reputable  establishments  for  fear  of  spread- 
ing the  disease. 

How  often  happy  families  are  disrupted,  lucrative  businesses  sold  out, 
children  committed  to  asylums  and  preventoria,  and  innocent  people 
banished  to  distant  climatic  health  resorts,  it  is  impossible  to  estimate, 
but  judging  from  our  experience  such  instances  are  by  no  means  infre- 
quent. Funds  from  public  coffers  are  wasted,  and  for  lack  of  accommo- 
dation, the  real  tuberculous  are  often  put  on  the  waiting  list.  And  the 
guilt  must  be  laid  at  our  door. 

That  this  unfortunate  circumstance  requires  serious  consideration 
there  can  be  no  doubt.  The  welfare  of  the  community  demands  that 
more  caution  be  exercised  in  the  diagnosis  of  phthisis. 

SUMMARY 

1.  Among  the  last  1700  cases  sent  to  us  suffering  from  tuberculosis, 
176  or  10.4  per  cent  were  nontuberculous. 

2.  The  conditions  most  frequently  diagnosed  incorrectly  were :  Chronic 
bronchitis  and  emphysema,  cardiac  conditions,  nonspecific  diseases 
of  the  upper  respiratory  tract,  neurasthenia,  chronic  interstitial  pneu- 
monia, bronchiectasis,  chronic  nontuberculous  lung  infections,  asthma, 
gastric  ulcer,  pulmonary  abscess,  dysthyroidism. 

3.  It  is  hazardous  to  diagnose  tuberculosis  in  individuals  over  fifty 
and  those  suft'ering  from  mitral  disease,  unless  sputum  or  X-rays  are 
positive. 
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4.  It  is  safe  to  consider  lesions  confined  to  the  lower  lobe  as  non- 
tuberculous  until  proved  otherwise. 

5.  Marital  phthisis  is  cxccTdinj^ly  ran-,  rubcrculosis  in  one  consort 
has  no  definite  etiological  relation  to  phthisis  in  the  other. 

6.  Extensive  unilateral  lesions  arc  often  nontuberculous,  while  ad- 
vanced phthisis  is  usually  bilateral. 

7.  Positive  si)utuni  reports  are  not  incontestable.  When  the  diag- 
nosis rests  on  the  presence  of  acid-fast  bacilli  in  the  sputum,  the  findings 
must  be  confirmed. 

8.  Care  and  thoroughness,  sputum  studies,  free  use  of  the  roentgen 
ray,  and,  above  all,  the  proper  correlation  of  history,  sjTiiploms  and 
physical  findings,  will  make  for  more  accurate  diagnosis  and  more  intel- 
ligent treatment. 
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A  RECENT   STUDY   OF  THE  INDIGENT   MIGRATORY 
CONSUMPTIVE  PROBLEMi 

DWIGHT  E.  BREED2 
Austin,  Texas 

In  our  study  of  the  migraton^  consumptive  question  I  have  been  con- 
vinced that  we  have  had  no  reliable  data  on  which  to  base  an  estimate 
as  to  the  cost  or  extent  of  this  problem  in  the  Southwest.  It  is  true 
that  we  have  some  careful  studies  made  several  years  ago  and  that  a 
general  survey  of  the  migratory  consumptive  e\-il  has  been  in  the  process 
of  preparation  during  the  past  year.  I  have  felt,  however,  that  the 
better  way  to  get  the  exact  facts  in  this  matter  is  to  take  a  t}-pical  resort 
community,  one  to  which  consumptives  come  from  various  parts  of  the 
country,  and  to  send  into  that  community  one  of  our  field  workers  to  in- 
tensively study,  and  personally  interview  these  migratory  consumptives. 

It  is  especially  true  that  in  the  State  of  Texas  there  are  a  number  of 
consiunptives  who  have  come  to  this  State  for  better  health.  Undoubt- 
edly, if  these  migratory  consumptives  were  placed  in  sanatoria,  benefit 
would  come  both  to  themselves  physically  and  to  the  State  economic- 
ally. However,  it  may  be  easily  seen  that  if  these  wanderers  enter  the 
State  %\-ithout  being  financially  well  fLxed  or  with  little  sa\ings,  or  with- 
out being  able  to  work  except  at  inter\-als,  these  migratory  consump- 
tives are  neither  fair  to  their  own  health  nor  to  the  economic  condition 
of  the  community  in  which  they  settle. 

In  this  survey  no  attempt  had  been  made  to  present  any  argument 
in  the  sohang  of  the  problem  of  the  indigent  migratory  consumptive. 
I  have  here  merely  placed  figures  which  may  be  studied  in  order  to 
show  the  extent  of  this  problem  within  a  t^-pical  health  resort  community 
to  which,  naturally,  these  migrator}-  consumptive  persons  wander. 

MORTALITY   STATISTICS 

The  population  of  the  community  under  discussion  is  approximately 
16,000.  The  mortality  statistics  that  I  am  going  to  give  you  are  com- 
piled for  the  year  beginning  September  1,  1918,  and  ending  September  1, 

'  A  digest  of  remarks  made  at  the  Southwestern  Tuberculosis  Conference,  October  2,  1919. 
'  Executive  Secretar>',  Texas  Public  Health  Association. 
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1019.  Tlu'ir  authenticity  I  am  able-  to  vouch  for.  DuririK  the  year 
under  discussion  there  were  208  deaths  in  this  community  with  its  popu- 
lation of  16,000  thi'  (loath  rate-  ht'injj  therefore  1.^00  per  lOO.fKX),  This 
you  will  sec  is  slightly  below  the  death  rate  of  the  rniii-d  Slates  at  large, 
which  is  reported  as  1420  per  100,000.^ 

Of  the  208  deaths,  80  were  caused  by  tuberculosis,  or  a  death  rate 
from  this  disease  in  the  community  of  500  per  100.000.  Since  the  tuber- 
culosis death  rate  for  the  United  States  is  estimated  as  146.6  per  100,000,^ 
it  is  evident  that  this  excessive  death  rate  from  tuberculosis  is  caused 
by  the  great  amount  of  migration  of  tuberculous  people  into  this 
community. 

PLACE    OF    BURIAL 

Let  us  look  for  a  moment  at  the  places  where  the  burial  of  those 
who  died  from  tuberculosis  took  place.  Thirty-four  were  buried  at 
the  place  of  death,  while  46  were  removed  to  other  places — 16  of  these 
to  other  States.  It  will,  therefore,  be  seen  that  the  bodies  of  46  people 
who  died  of  tuberculosis  in  this  community  were  taken  away  from  this 
town  for  burial.  This  would  tend  to  show  the  great  number  of  people 
who  came  to  this  community  from  other  places  and  made  this  their 
temporary  home. 

RESULTS    OF    PERSONAL   INVESTIGATION 

Not  only  was  a  study  made  of  burial  certificates  and  death  rates,  but 
193  people  who  had  tuberculosis  were  personally  inter\iewed  by  our 
investigators.  Many  of  those  who  were  interviewed  lived  in  typical 
health  resort  districts  of  small  open  air  bungalows. 

As  a  sidelight  on  the  cost  of  the  migratoty  consumptive  to  the  com- 
munity in  dollars  and  cents,  let  me  say  that  I  am  informed  by  the  head 
of  an  organization,  which  is  responsible  for  relief  work  in  this  community, 
that  during  the  12  months  covered  by  the  sur\-ey  the  organization  has 
spent  SI. 128. 77  on  20  indigent  tuberculous  people,  and  that  over  40  of 
them  applied  to  him  for  financial  aid.  A  list  of  the  names  of  these  20 
indigents  who  were  assisted  was  given  to  our  investigators  who  were 
able  to  locate  only  si.x  of  them.  The  remainder  had  evidently  roved  on 
to  other  places.     This  shows  that  there  were  a  great  many  wanderers 

» United  States  Public  Health  Report,  July  4,  1919. 
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who  came  into  this  community  and  left  within  so  short  a  time,  that  our 
investigators  were  not  able  to  find  them. 

However.  ver\'  interesting  figures  come  from  the  investigation  of  those 
who  have  come  into  this  community  in  search  of  health  and  have  settled 
even  for  a  short  time. 

These  figures  tend  to  indicate  the  economic  loss  occasioned  by  a  tuber- 
culous person  entering  a  community  without  sufficient  financial  means, 
not  to  mention  the  bad  effect  upon  his  health  of  a  long,  dusty,  tiresome, 
worrying  railroad  journey,  which  assuredly  greatly  weakens  his  vitality. 

Of  the  193  persons  interviewed,  97  were  male  and  96  female.  It  is 
interesting  to  note  also  that  70  of  these  193  were  single;  that  is,  36.27 
per  cent  of  the  total  number.  To  these  70  who  were  single  may  be 
added  20  more  who  were  either  widowed  or  divorced,  in  order  to  deter- 
mine the  number  without  marriage  ties  or  responsibilities.  This  makes 
a  total  of  90  or  a  percentage  of  46.63  per  cent  of  those  interviewed. 

OCCXnPATION 

We  were  especially  interested  in  seeing  what  the  previous  occupation 
of  these  people  had  been,  and  what  was  the  occupation  of  those  who 
were  at  the  time  of  the  surv'ey  able  to  work.  We  found  that  72  or  37.30 
per  cent  of  the  total  number  were  high  class  business  men,  had  a  pro- 
fession, or  workers  in  trades  or  skilled  occupations.  Sixteen,  or  8.29 
per  cent  of  them  had  been  farmers.  The  housewives  total  52,  or  26.94 
per  cent,  of  whom  42  had  children.  Nine,  or  4.66  per  cent,  were  common 
laborers.  Forty-four,  or  22.8  per  cent,  were  in  unclassified  occupations, 
including  school  boys  and  girls  or  those  without  any  occupation. 

It  is  important  to  note  that  16  farmers,  even  though  engaged  in  a 
healthful,  outdoor  occupation,  were  \-ictims  of  tuberculosis. 

PRESENT   FINANCIAL   CONDITION 

We  have  attempted  also  to  find  out  something  about  the  financial 
condition  of  these  health  seekers.  \"er\'  few  of  them  seemed  to  object 
strenuously  to  giving  information  to  our  investigators,  even  upon  such 
a  personal  matter  as  their  financial  status.  In  fact,  most  of  them  seemed 
to  realize  that  the  sur\'ey  wa-s  being  made  to  benefit  their  condition  and 
that  of  other  consumptives  throughout  the  country.  They  were  entirely 
willing  to  give  any  information  which  would  make  plain  the  conditions 
at  these  health  resorts. 
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It  is  selfcvident  that  those  who  are  dependent  on  relatives,  on  friends 
or  charity,  or  upon  limited  savings  or  labor,  which  may  cease  in  case 
their  health  should  fail  them  to  any  great  extent,  are  in  a  somewhat  pre- 
carious financial  condition  and  that  the  withdrawal  of  such  support, 
the  using  of  small  savings,  or  the  loss  of  work  might  throw  them  upon 
the  charity  of  the  community.  Out  of  these  193  tuberculous  persons 
interviewed.  6.?  were  in  a  precarious  financial  condition.  This  is  .^2.64 
per  cent  of  the  total  number.  Of  these,  21  were  dependent  on  relatives 
other  than  parents  or  children.  Fifteen  were  dependent  on  friends  or 
charity,  while  20  were  dependent  upon  small  savings  or  labor,  which 
might  cease  at  any  time  through  sickness. 

There  are  also  7  who  have  a  legal  claim  for  support  upon  some  rela- 
tive such  as  parents  upon  their  children  or  children  upon  their  parents, 
yet  those  who  support  them  are  not  well  able  to  do  so. 

It  will  be  seen,  therefore,  that  out  of  the  193  people  who  are  known  to 
be  tuberculous  in  this  community  of  16,000,  there  are  today  63  people 
to  whom  the  loss  of  a  day's  work  or  the  loss  of  an  income  from  friends 
or  relatives  would  mean  destitution.  Of  these  63  people  who  are  in  a 
precarious  financial  condition,  56  have  come  to  this  community  from 
other  cities  or  states.  This  is,  it  seems  to  me,  an  indication  that  many 
of  those  who  have  come  to  this  place  for  health  are  unable  to  support 
themselves,  and  are  liable  at  any  time  to  become  an  economic  charge 
to  the  community. 

One  hundred  and  thirty  or  67.36  per  cent  were  considered  by  our 
investigators  as  being  in  an  apparently  financially  safe  condition.  The 
large  number  of  these  were  men  and  women  who  came  here  years  ago 
and  who  have  so  far  as  possible  recovered  their  health,  and  remained  and 
engaged  in  business.  A  number  of  these  also  were  wives  of  business 
men  who  had  been  urged  by  physicians  to  go  West  on  account  of  their 
wives'  health.  Practically  all  of  those  who  have  been  considered  as 
financially  safe  are  engaged  in  some  business  which  will  permit  of  some 
leniency  as  to  working  hours,  etc..  in  case  of  a  breakdown  of  health,  or 
engaged  in  some  profitable  business  from  which  there  is  a  steady  income, 
or  have  a  substantial  savings  account. 

ST.^TES   \\1IERE    DUGNOSED 

It  is  interesting  to  note  the  many  and  varied  placed  from  which  these 
wanderers  come.     Of  the  193  cases  inter\-iewed,  66  were  diagnosed  as 
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tuberculous  in  other  states.  The  states  which  contributed  the  largest 
number  of  these  migratory  consumptives  are  Tennessee  and  Oklahoma, 
which  provided  10  each.  Arkansas  ranks  next  with  8;  Illinois,  Missouri. 
Mississippi  and  Louisiana  follow  with  5  each.  You  will  notice  that  I 
am  mentioning  states  where  the  disease  was  diagnosed.  This  does  not 
include  a  large  number  of  people  who  have  been  advised  to  go  West 
because  they  had  "some  fonn  of  lung  trouble,  but  not  tuberculosis;" 
or  the  other  group  who  were  anaemic  and  to  whom  a  "change  of  cHmate 
would  be  advantageous."  We  all  know  that  the  big  majority  of  this 
type  of  people  are  actually  tuberculous  at  the  time  they  leave  their 
homes,  and  if  they  knew  the  truth  they  would  understand  that  they  are 
being  sent  to  the  southwest  because  of  tuberculosis. 

Of  the  127  cases  interviewed  which  were  diagnosed  in  Texas,  106  were 
diagnosed  at  some  place  within  the  state  other  than  the  community 
in  which  the  survey  was  made.  In  summing  up  we  may  say  that  34.2 
per  cent  of  those  interviewed  came  to  Texas  from  other  states  suffering 
from  tuberculosis  while  54.9  per  cent  came  from  some  other  place  within 
the  state,  leaving  only  21  or  10.9  per  cent  of  the  cases  as  actually  diag- 
nosed within  the  community;  or  a  total  of  89.1  per  cent  of  those  inter- 
viewed had  come  to  this  community  from  other  places. 

NUMBER   WHO   HAVE   TRIED    OTHER   PLACES 

To  further  show  the  extent  of  the  wandering  of  these  consumptives, 
the  fact  may  be  interesting  that  59  of  the  193  tuberculous  patients  had 
been  in  other  communities  "for  their  health."  Sixty-four  of  them,  or 
33.16  per  cent,  have  been  in  a  sanatorium  at  some  time  in  the  past.  58 
of  them  at  the  State  Tuberculosis  Sanatorium.  These  figures  show  that 
30.5  per  cent  of  this  entire  group  have  been  wandering  about  to  a  greater 
or  less  extent,  looking  for  a  place  where  they  could  recover  their  health. 

LENGTH   OF   TIME    IN   THIS   COMMUNITY 

An  index  to  the  migratory  consumptive  problem  may  be  found  in  the 
length  of  time  tuberculous  persons  stay  in  any  one  place.  It  is  self- 
evident  that  there  is  danger  in  the  migration  of  tuberculous  people  from 
place  to  place.  Fifty-four  out  of  193  cases  of  tuberculosis  actually 
interviewed  have  been  in  this  community  less  than  90  days;  46  more  have 
been  there  from  3  months  to  a  year.     This  means  that  there  are  an  even 
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UK)  out  of  the  !•).<  who  arc  sutTcring  from  tuberculosis  th:it  h;i\c  li\cd 
in  the  coninuinity  for  less  tli;m  1 2  months.  Do  not  forget  that  the  com- 
munity has  a  population  of  16,(M)(),  which  tends  to  show  that  one  out  of 
every  IW)  peoj)le  in  this  town  is  a  consumptive  who  has  come  there 
within  the  last  year.  These  figures  show  the  Icnciency  of  the  migratory 
consumptive  to  stay  in  a  place  for  only  a  short  time,  and  then  wander 
on  in  search  of  health. 

KNOWN    F.VMII.Y    HISTORY 

It  has,  of  course,  been  practically  impossible  for  us  to  get  any  statistics 
on  the  cause  of  infection,  although  it  is  easily  recognizable  that  the  con- 
sumptive who  brings  children  to  the  state  has  made  greater  the  chances 
for  the  rearing  of  tuberculous  children  in  Texas  through  personal  con- 
tact. It  is  a  well  known  fact  that  data  on  the  cause  of  infection  is  difl'i- 
cult  to  secure.  We  are  interested,  however,  to  sec  that  out  of  the  193 
interviewed,  103  or  53.37  per  cent  reported  that  to  the  best  of  their 
knowledge  some  member  of  their  family  had  had  tuberculosis  in  times 
past. 

CONCLUSION 

I  otTer  these  statements  and  figures  as  a  small  bit  of  evidence  that  the 
migratory  tuberculosis  problem  is  to-day  an  acute  one  in  the  Southwest. 
I  am  convinced  that  until  some  such  study  is  made  in  many  communi- 
ties throughout  the  Southwest,  we  will  have  little  actual  basis  upon  which 
to  place  our  requests  for  legislation  to  prevent  the  indigent  migratory 
consumptive  from  entering  the  state,  or  at  least  care  for  him. 

STATISTICS    OF    SURVEY 

This  survey  was  made  by  field  workers  of  the  Texas  Public  Health 
Association  during  August  and  September,  1919.  It  covers  the  year 
from  September  1.  1918,  to  September  1,  1919. 

MortMly  statistics 

Total  deaths,  September  1,  1918-September  1,  1919 208 

Estimated  population  of  city 16,000 

Death  rate  of  city  per  100,000 1,300 

Death  rate  in  the  United  States  per  100,000 1,420 

Tuberculosis  deaths  in  city,  including  12  from  influenza  and  pneumonia 

where  tuberculosis  was  contributing  cause 80 

Tuberculosis  death  rate  per  100,000  in  city 500 

Tuberculosis  death  rate  per  100,000  in  the  United  States 146.4 
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Place  of  burial 

per  cent 

Kenio\ed  to  other  places 46  57 . 5 

Other  places  in  Texas 30  37 . 5 

Other  States 16  20.0 

Buried  in  city 34  42.5 

Persons  i nlervie-iced 

Number,  having  tuberculosis,  interviewed 193 

Male 97        50.26 

Female 96        49.74 

Marital  relation 

Single 70  36.27 

Married 103  53.37 

Widowed  or  divorced 20  10.36 

Number  having  children 92  47 .  67 

Occupation 

High  class  business 14  7.25 

Professional 18  9 .  33 

Trades  or  skilled  occupations 40  20 .  73 

Farmers 16  8.29 

Common  workers 9  4.66 

Housewives 52  26.94 

Other  occupations 20  10 .  36 

No  occupation  (school  boys,  etc.) 24  12 .44 

Present  financial  condition 

Apparently  financiallj-  safe 130  67 .  36 

Precarious  financially 63  32 .  64 

Dependent  on  relatives 28  14.51 

Dependent  on  parents  or  children 7  3.62 

Dependent  on  friends  or  charity 15  7.77 

Dependent  on  own.  labor  or  limited  savings 20  10.36 

Places  where  diagnosed 

Texas 127        65.8 

(City  surveyed  ..21         10 .  88  per  cent) 

Other  states,  countries,  etc 66        34 . 2 

Oklahoma  and  Tennessee  (each) 10 

Arkansas 8 

Illinois,  Louisiana,  Mississippi,  and  Missouri  (each) 5 

Alabama 4 

Kentucky 3 

New  York 2 

Army,  California,  Minnesota,  New  Mexico,  Nevada,  Ohio,  Penn- 
sylvania, Canada,  and  Mexico  (each) 1 
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Number  who  have  tried  other  places  for  health 

N'ot  including  those  who  have  been  in  Suite    Tuberculosis  Saoa- 

torium 3')  ,W .  57 

tfumbtr  who  have  been  in  a  sanatorium 

Number  who  have  been  at  state  sanatorium 5H  30.05 

Number  who  have  been  in  sanatoria 64  33 .  16 

Time  in  city  surveyed 

Three  months  or  less 54  27 .98 

Three  months  to  a  year 46  23 .83 

One  year  or  longer 93  48 .  19 

[{ume  surroundings 

Good  or  fair 182  94.31 

Bad 11  5.69 

Prospects  for  arresting  disease 

Good  or  fair 158  81 .87 

Bad 35  18.13 

Family  tuberculosis  history 

Historj'  known 103  53 .  37 

No  known  history 90  46.63 


PLEURAL   INFECTION   COMPLICATING   ARTIFICIAL 
PNEUMOTHORAX  TREATED  WITH  GENTIAN 

VIOLET 

A  PRELIMINARY  REPORT 

BERTRAM   H.   WATERS 
Loomis,  New  York 

Within  the  past  few  years  various  dye  substances,  especially  those 
better  knowTi  in  laboratory  work,  such  as  methylene  blue  and  gentian 
violet,  have  been  studied  with  reference  to  their  chemotherapeutic  value 
and  their  action  on  bacteria.  Churchman  (1),  (2),  (3)  has  recently 
published  obser\-ations  and  clinical  reports  on  gentian  \aolet  which 
would  indicate  that  it  may  be  a  valuable  agent  in  the  treatment  of  joint 
and  other  infections  with  the  ordinary  pyogenic  organisms,  particularly 
those  of  the  Gram  positive  group,  such  as  the  pneumococcus  and  staph- 
ylococcus. His  most  extensive  e.^erience  has  been  with  infections 
of  the  knee  joint,  and  in  this  connection  he  has  devised  an  apparatus  for 
irrigating  and  aspirating  the  joint  cavity.  After  preliminary  anesthesia 
with  procain  solution,  he  distends  with  physiological  saline  solution  and 
withdraws,  repeating  until  clear,  then  introduces  a  1  :  1000  aqueous  gen- 
tian violet  solution  for  five  minutes,  and  finally  a  1  :  10,000  solution, 
which  is  allowed  to  remain.  He  has  obtained  excellent  results  in  a  few 
cases  so  treated,  and  suggests  that  the  method  may  well  be  extended  to 
the  treatment  of  other  infected  serous  membranes,  mentioning  the 
pleura. 

P>'othorax  consequent  to  the  development  of  spontaneous  pneumo- 
thorax, or  to  the  rupture  of  the  visceral  pleura  in  artificial  pneumothorax, 
occurs  especially  in  tuberculosis  resulting  in  an  infection  of  the  pleura, 
often  with  virulent  secondary  organisms  in  addition  to  tubercle  bacilli. 
In  other  instances  such  infection  may  perhaps  occur,  as  in  empyemas 
complicating  pneumonia,  through  the  formation  of  a  subpleural  abscess, 
as  pointed  out  by  Moschowitz  (4).  The  mortality  of  pyothorax  compli- 
cating pulmonary  tuberc\ilosis  has  been  high,  and  its  occurrence  conse- 
quent to  artificial  pneumothorax  is  frequently  fatal.    Recoveries  have 
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been  seen  when  the  infection  was  purely  tuberculous,  and  Cocke  (5)  has 
recently  reported  a  recovery  following  open  drainage,  for  patients  in  poor 
condition  a  formidable  procedure,  and,  in  the  tuberculous,  liable  to  result 
in  persistent  sinus. 

The  occurrence  of  septic  infection  of  the  pleura  in  two  instances,  dur- 
ing the  course  of  artificial  compression  of  the  lung  in  pulmonary  tuber- 
culosis, led  us  to  adapt  to  the  pleural  cavity  a  method  similar  to  that 
which  Churchman  had  described  and  used  for  the  knee  joint.  Within 
twelve  to  twenty-four  hours  in  the  first  case  a  marked  and  striking  change 
for  the  better  was  noted,  repeated  to  a  lesser  degree  after  the  second 
treatment,  the  patient  subsequently  recovemg  from  this  serious  compli- 
cation although  marked  prostration  and  a  low  fever  persisted,  which 
were  associated  with  a  fresh  development  of  tubercle  in  the  opposite 
lung.  The  bacteriological  reports  on  the  pleural  fluid  withdrawn  at 
interv^als  confirmed  our  clinical  observations. 

The  outcome  was  even  more  gratifying  in  the  second  case,  although 
the  change  in  the  clinical  condition  was  perhaps  not  quite  so  striking, 
and  again  the  bacteriological  reports  paralleled  the  clinical  obser\^ations. 
These  results  are  so  unusual  as  to  justify  this  preliminary  report  and 
warrant  a  more  extended  trial  of  the  method. 

CASE  REPORTS 

Case  1.  Admitted  March  9,  1919.  Symptoms  since  early  1917.  Four- 
teen months'  previous  sanatorium  treatment.  Contracted  epidemic  influenza 
in  October,  1918.  Since  then  continuously  febrile.  Extensive  involvement 
of  the  left  lung  with  cavitation.  Moderate  infiltration  of  the  right  upper 
lobe.  Disease  active  and  progressive.  Sputum  contained  numerous  tubercle 
bacilli.  Stereograms  showed  evidence  of  diffuse  infiltration  and  multiple 
cavitation  of  the  left  lung  with  thickened  pleura  and  retraction  of  the  chest, 
and  localized  parenchymatous  deposits  in  the  right  upper  lobe  with  sUght 
peribronchial  thickening  below  this.  Artificial  pneumothorax  was  not  con- 
sidered advisable  or  possible.  Six  months  later  the  condition  becoming  stead- 
ily worse,  and  although  new  stereograms  showed  slightly  more  mottling  in 
the  right  lung,  therapeutic  pneumothorax  was  undertaken  as  a  last  resort 
and  with  little  hope  of  success.  A  fairly  free  pleural  space  was  found  with 
a  rapid  and  marked  symptomatic  response.  Refills  in  amounts  varying  from 
300  to  500  cc.  at  the  usual  increasing  intervals.  Within  a  month  the  patient 
was  practically  afebrile  and  gaining  in  weight,  cough  and  sputum  being  much 
reduced.  A  month  later  allowed  to  sit  up  out  of  bed  and  a  month  later  trans- 
ferred to  a  cottage  for  ambulatory  patients.     Up  to  this  time  no  positive  pres- 
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sure  was  required  and  the  lung,  an  elongated  ovid  shell,  occupied  the  region 
between  the  3rd  and  7th  dorsal  spines.  A  little  later  a  moderate  pleural 
effusion  lievelopcd,  with  rapid  formation  of  adhesions  and  contraction  of  the 
pleural  space,  and  ver>'  small  amounts  of  air  (100  to  ISO  cc.)  caused  consider- 
able rise  of  nianomctric  pressure.  These  small  refills  were  continued  in  order 
to  prevent  total  adhesion  and  expansion  of  the  diseased  lung.  Five  months 
after  beginning  compression,  a  refdl  of  150  cc.  had  been  given,  with  a  maxi- 
mum pressure  of  -f  18  +14  cm.  water  (corrected  pressure),  the  reading  prior 
to  the  introduction  of  air  having  been  —6  —18.  Following  this  rather  high 
pressure  the  patient  experienced  no  unusual  discomfort  or  reaction.  Three 
days  later,  however,  she  complained  of  feeling  chilly  and  of  a  pain  increasing 
in  severity  in  the  left  infrascapular  region.  At  the  same  time  the  tempera- 
ture rose,  reaching  104°  the  following  day,  and  later  105°.  Dyspnea  also 
became  noticeable  with  marked  prostration,  rapid  pulse,  and  slight  cyanosis. 
Dulness  at  the  base  of  the  chest  posteriorly  and  a  sucussion  splash  were  noted; 
and  350  cc.  slightly  turbid  fluid  of  an  amber  color  were  removed  with  some 
relief  of  pain  and  the  sense  of  pressure,  but  with  slight  and  temporary  dimi- 
nution of  temperature.  The  fluid  was  highly  albuminous  and  smears  showed 
numerous  Gram  positive  cocci,  identified  culturally  as  Staphylococcus  aureus 
and  a  few  diplococci,  the  morphology  of  which  suggested  pneumococci.  The 
patient  rapidly  became  worse  and  four  days  later  with  temperature  of  105.6°, 
pulse  160,  respirations  52,  she  seemed  moribund.  On  March  7,  1920,  the 
pleura  w-as  first  washed  with  saline  solution,  then  with  a  dilute  gentian  violet 
solution,  and  the  chest  was  left  partly  filled  with  it.  The  solutions  were 
introduced  by  means  of  a  50  cc.  glass  syringe  through  an  18  gauge  Luer  needle 
inserted  in  the  upper  axilla,  and  withdrawn  through  an  aspirating  needle  of 
somewhat  larger  size,  inserted  near  the  base,  posteriorly  communicating  with 
a  Potain  suction  bottle.  About  1000  cc.  warm  physiological  saline  solution 
were  required  to  wash  the  pleura  clean.  A  1 :  5000  aqueous  gentian  \-iolet  solu- 
tion was  allowed  to  fill  the  chest  for  several  minutes  and  was  slowly  withdrawn, 
after  wliich  as  much  as  could  be  tolerated  without  uncomfortable  pressure 
(about  150  cc.)  was  introduced  and  allowed  to  remain  for  the  bacteriostatic 
effects.  The  following  morning  a  striking  remission  of  temperature  was  noted 
with  a  corresponding  diminution  in  pulse  and  respiration  rate  (chart  1).  The 
picture  much  resembled  that  of  the  crisis  in  pneumonia.  The  treatment  was 
repeated  the  follo\ving  day  and  continued  every  other  day,  with  slight  increase 
in  the  strength  of  the  gentian  \-iolet  solution,  until  the  secondary'  infection 
■was  under  control.  The  acute  symptoms  disappeared  with  improvement  in 
strength  and  appetite.  Temperature  remained  subnormal  for  four  days  and 
then  rose  coincidently  with  the  development  of  a  needle  track  abscess,  and 
fluctuated  while  this  condition  lasted.  At  this  time,  smears  of  fluid  which 
had  been  allowed  to  remain  in  the  pleural  cavity  for  forty-eight  hours  showed 
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a  few  Gram  positive  cocci,  and  a  few  colonies  of  staphylococci  were  grown  on 
an  agar  slant,  but  the  number  was  much  reduced.  Five  days  later  sediment 
from  the  pleural  washings  contained  a  few  diplococci  and  epithelial  cells,  but 
the  organisms  were  evidently  not  viable  as  they  failed  to  grow  on  dextrose 
broth  or  agar.  Pus  from  the  needle  track  abscess  showed  numerous  staphylo- 
cocci, which  grew  readily,  with  a  few  Gram  positive  diplococci  not  identified, 
but  probably  similar  to  those  isolated  from  the  pleural  fluid.  After  incision 
and  drainage  a  similar  method  of  treatment  was  used  here  with  satisfactory 
results,  the  surface  of  the  wound  dried  clean  with  sterile  gauze  or  cotton,  the 
sinus  flushed  clean  with  warm  saline  solution  by  means  of  a  small  glass  syringe, 
again  dried,  and  dressings  were  applied  with  packing  when  necessary.    The  dis- 
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Chart  1 

charge  gradually  diminished,  becoming  serous  in  character,  with  final  healing 
of  the  wound  after  a  course  of  several  weeks.  Smears  made  from  the  discharge 
after  three  weeks  failed  to  show  organisms,  but  staphylococci  grew  on  culture. 
The  pleural  irrigations  and  instillations  were  continued  at  somewhat  longer  inter- 
vals and  it  was  possible  to  use  a  1 :  2500  solution  without  indications  of  pleural 
irritation  or  toxic  effects.  A  few  pus  cells  and  cocci  persisted  in  smears  from  the 
pleural  sediment  with  negative  cultures,  but  within  four  weeks  from  the  date 
of  the  first  irrigation  both  smears  and  cultures  were  negative.  Treatment 
was  discontinued  shortly  afterwards,  leaving  some  of  the  gentian  violet  solu- 
tion in  the  chest,  which  was  apparently  sufliciently  effective  to  inhibit  further 
development  of  the  infection.     Some  organisms  were  again  recovered  but 
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they  failed  to  grow  on  culture  media.  Tubercle  bacilli  were  not  found  in  the 
smears,  but  guinea  piR  inoculation  with  the  original  cxuriate  resulted  in  gen- 
eralized tuberculosis,  acid-fast  bacilli  being  rccovere<l  in  the  smears  of  all  the 
organs  involvetl. 

Case  2.  Admitted  February  14,  1918.  Symptoms  dale  to  early  December, 
1917.  Extensive  infiltration  of  left  upper  and  upper  part  of  left  lower  lobes, 
and  infiltration  of  upper  part  of  right  upper  lobe.  Sputum  contained  numer- 
ous tubercle  bacilli.  Stereograms  showed  .severe  infiltration  and  multiple 
ca\atation  of  left  upper  lobe,  less  marked  infiltration  of  right  upper  lobe. 
After  several  months  of  unsatisfactory  progress  with  strict  rest  treatment, 
marked  by  persistent  fever  and  several  hemoptyses,  artificial  pneumothorax 
was  induced  on  the  left  side.  Improvement  was  slow  and  interrupted  by  sev- 
eral febrile  periods,  but  gradually  the  sputum  diminished  from  70  grams  to 
7  grams  daily,  tubercle  bacilli  disappeared  and  moderate  exercise  was  allowed. 
A  small  amount  of  pleural  effusion  then  developed;  and  as  it  accumulated  with 
beginning  organization,  it  was  partly  aspirated  and  replaced  by  air,  this 
operation  being  continued  as  frequently  as  indicated.  Obliterative  adhesions 
developed  at  the  base  with  resulting  contraction  of  the  pleural  space,  render- 
ing only  smaO  refills  possible,  at  considerable  intervals.  While  absent  from 
the  Sanatorium  and  probably  following  overexertion,  and  almost  two  years 
after  the  induction  of  pneumothorax,  chills,  fever,  pains  referred  to  the  abdo- 
men and  left  side  with  nausea  and  considerable  fever  developed,  and  physical 
signs  of  fluid  in  the  left  chest  were  confirmed  by  radiograph  and  exploratory 
puncture.  On  May  19,  1920,  750  cc.  of  thick  gray  pus  were  aspirated,  of  which 
stained  smears  showed  staphylococci  and  a  few  Gram  positive  diplococci,  both 
organisms  growing  on  culture,  the  former  greatly  predominating.  Tubercle 
bacilli  were  not  detected  in  smears,  but  guinea  pig  inoculation  revealed  them. ' 
Treatment  by  lavage  and  gentian  violet  instillation  was  instituted  in  the  man- 
ner already  described  except  that  at  first  a  single  needle  was  employed  for 
both  introduction  and  withdrawal  of  solutions.  Bacteriological  examination 
of  specimens  of  fluid  removed  two  days  and  one  week  later  showed  fewer  organ- 
isms in  the  smears  and  the  colonies  on  inoculated  media.  A  specimen  removed 
after  eleven  days  showed  no  definite  organisms  and  no  growth,  Ziehl-Neelsen 
stain  showing  occasional  doubtful  acid-fast  rods  which  later  on  were  found 
in  more  abundance.  The  clinical  condition  improved  immediately  after 
treatment,  the  temperature  curve  becoming  normal  within  forty-eight  hours 
(chart  2).  A  week  later  it  rose  moderately  because  of  activity  of  the  tuber- 
culous process.  Pus  removed  on  July  18  was  of  a  brownish-yellow  color  and 
bacteriological  reports  were  negative.  The  pleura,  however,  was  washed 
fairly  clean  through  a  single  needle  and  a  1 :  5000  gentian  violet  solution  again 
instilled,  about  150  cc.  being  allowed  to  remain.  The  patient  was  then  entirely 
afebrile  and  ambulatorv.     A  month  later  smears  showed  definite  acid-fast 
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bacilli.  The  pus  which  had  accumulated  was  aspirated  and  250  cc.  of  air  was 
introduced  equalizing  the  pressure.  The  further  progress  of  the  case  has 
been  satisfactorj'  and  uneventful,  despite  the  tuberculous  pleural  infection. 

The  outcome  in  both  these  instances  was  so  unusual  and  so  directly  con- 
nected with  the  method  of  treatment  employed,  that  it  seems  more  than 
likely  that  the  latter  played  an  important  part  in  the  results  obtained. 
The  general  principles  followed  were  (1)  the  mechanical  removal  of  the 
infected  exudate  (pus)  from  the  chest  and  thorough  cleansing  of  the  pleu- 
ral surface,  and  (2)  the  application  of  an  efficient  chemical  agent  by 
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Chart  2 

direct  and  effective  contact  with  this  surface.  The  action  of  the  dye  on 
the  pyogenic  organisms  in  vivo  Churchman  characterizes  as  bacterio- 
static rather  than  bactericidal  and  his  experiments  indicate  that  it  has 
considerable  powers  of  penetration  and  that  its  effects  are  manifest  in 
comparatively  weak  solution.  Gentian  violet  has  an  important  advan- 
tage over  most  antiseptics  and  chemical  agents  in  its  low  toxicity  and  the 
absence  of  symptoms  of  pleural  irritation  following  its  application  in  the 
manner  described.  Considerable  amounts  of  solution  can  be  left  in  the 
chest  and  it  is  not  necessary  to  constantly  reintroduce  it  or  to  provide 
continuous  drainage  apparatus  as  with  Dakin's  solution.     Whether  it 
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may  be  successfully  employed  in  tlu-  postpneumonic  empyemas,  so  fre- 
quently seen  in  general  hospitals,  we  are  not  prepared  to  say.  However, 
the  experience  of  the  United  States  Anny  training  camps  has  shown  that 
the  ordinary  methods  of  treatment  have  been  in  many  respects  unsatis- 
factory. I'his  is  well  brought  out  by  Moschowitz  (4),  who  advocates 
delaying  operation  beyond  the  formative  stage  and  following  it  by  irri- 
gation with  Dakin's  solution  and  suclion-drainage.  Consequently,  any 
au.xiliary  procedure  based  on  rational  grounds  and  a  practical  method 
which  may  be  applied  in  the  earlier  stages  of  pus  formation,  deserves 
careful  consideration.  No  inference  is  justified  from  our  experience 
that  the  procedure  should  postpone  or  supplant  operation  when  it  is 
indicated. 

An  interesting  point  in  connection  with  the  cases  here  reported  is  that 
of  possible  pleural  communication  with  a  bronchus.  The  fact  that 
\aolet  colored  cxjiectoration  was  not  noted  in  either  case  negatives  the 
probability  of  such  communication  and  perhaps,  also,  the  occurrence  of 
pyothorax  in  the  usual  way  by  rupture  of  the  outer  wall  of  a  cavity  and 
suggests  instead  the  K-mphatic  route  of  infection. 

The  demonstration  of  tubercle  bacilli  in  the  pus  in  both  cases  and 
their  persistence  after  secondary  infection  was  overcome,  confirm  the 
observation  of  record  (6)  that  they  are  much  less  sensitive  to  gentian 
violet  than  are  the  ordinary  pyogenic  cocci.  Alone,  however,  tubercle 
bacilli  appeared  in  both  cases  to  be  fairly  well  tolerated  by  the  pleura 
while  the  pyogenic  infection  produced  acute  and  grave  symptoms. 

The  collation  and  preparation  of  the  clinical  data  upon  which  this 
report  is  based  is  the  work  of  the  members  of  the  Medical  Staff  of  Loomis 
Sanatorium,  who  deserve  the  greatest  credit  for  their  skilful  manage- 
ment and  careful  observation  of  these  cases. 
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TUBERCULOSIS  FROM  THE  STANDPOINT  OF  THE 
POSTMORTEM' 

H.  E.  ROBERTSON 

Minneapolis,  Minnesota 

The  autopsy  affords  a  most  important  opportunity  for  studying  the 
incidence  and  character  of  tuberculous  processes.  The  knowledge  thus 
gained  is  supplementary  as  well  as  complementary  to  that  obtained  by 
the  study  of  living  patients.  Any  approach  to  complete  understanding 
needs  both  methods.    Neither  is  adequate  without  the  other. 

As  with  the  clinical  examination,  however,  the  extent  and  thorough- 
ness of  the  pathological  survey  profoundly  influences  the  accuracy  and 
breadth  of  the  observations  and  also  the  conclusions.  For  example, 
one  pathologist  may  perform  a  thousand  autopsies  and  his  records  will 
contain  references  to  only  frankly  outstanding  tuberculous  lesions. 
Another,  by  exercising  the  most  painstaking  search,  perhaps  employing 
X-ray  photographs  to  detect  tiny  calcareous  masses,  and  by  a  narrow 
interpretation  of  his  facts,  may  thus  demonstrate  an  extraordinarily 
high  incidence  of  the  disease.  For  many  years  I  have  been  especially 
interested  in  the  occurrence  and  types  of  tuberculosis  found  in  the  human 
body  and  as  the  result  of  this  study,  have  reached  certain  conclusions, 
which,  I  beUeve,  have  a  distinct  bearing  on  some  of  the  problems  which 
have  so  long  concerned  workers  in  this  special  field. 

Our  first  concern  is  with  the  general  incidence  of  tuberculosis.  We 
are  all  familiar  with  Naegeli's  starthng  announcement  of  the  finding  of 
tuberculous  foci  in  97  per  cent  of  500  autopsies  performed  at  Ziirich,  and 
Burkhardt's  almost  equally  ominous  percentage  of  91  in  1262  postmor- 
tems in  Dresden.  WTiile  other  pathologists  give  figures  ranging  from  30 
to  60  per  cent,  Harbitz's  estimate  of  50  to  70  per  cent  for  all  ages  seems  to 
more  nearly  express  the  usual  finding  in  this  country.  Exact  figures  are 
not  only  of  little  importance  but  are  exceedingly  difficult  to  obtain. 
Inaccuracy  of  observation  as  well  as  the  difficult)'  of  interpreting  tiny 
healed  lesions  make  certain  a  varying  amount  of  error.     From  my  own 

'  Read  at  the  Eighth  Meeting  of  the  Mississippi  Valley  Tuberculosis  Conference,  Duluth, 
Minnesota,  September  4,  1920. 
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observations  extending  over  a  period  of  fifteen  years,  I  should  estimate 
that  nearly  50  per  cent  of  all  people  of  all  ages  show  the  presence  of 
either  healed  or  active  foci  of  tuberculosis.  Of  the  remaining  50  per  cent, 
certain  evidences  may  be  presented  that  would  lead  one  to  believe  that 
fully  one-half  of  these,  at  some  period  of  their  life,  have  been  menaced 
by  \irulent  tuberculosis  bacilli.  This  high  incidence  means  that  there 
is  no  rule  of  immunity  on  which  we  may  rely.  Like  the  risk  of  illuminat- 
ing gas  poisoning  or  being  run  down  by  an  automobile,  our  only  sure 
safety  lies  in  complete  avoidance  of  the  cause. 

The  next  consideration  deals  with  the  character  of  the  lesions  found  at 
autopsy  by  means  of  which  a  diagnosis  of  tuberculosis  is  usually  made. 
They  may  roughly  be  arranged  by  classes  in  the  order  of  frequency  of 
their  occurrence.  The  most  common  lesion  found  is  an  old  healed  pleu- 
ritis  with  or  without  fibrous  adhesions.  These  var>'  all  the  way  from  a 
slight  opacity  of  the  apical  pleurae,  often  with  puckering,  to  complete 
obliteration  of  one  or  both  pleural  cavities.  As  confirmatory  evidence 
of  the  tuberculous  nature  of  such  processes  I  am  accustomed  to  insist 
that  there  must  also  be  present  calcareous  or  caseous  hmph  nodes, 
either  at  the  hila  of  the  lungs  or  around  the  lower  portion  of  the  trachea. 

Next  in  frequency  is  met  evidence  of  old  healed  miliary  tuberculosis 
of  the  lungs,  spleen  and  liver.  This  evidence  consists  of  tiny,  rounded, 
yellowish,  sharply  circumscribed,  hyaline  nodules,  ranging  in  diameter 
from  a  fraction  of  a  millimetre  to  a  centimetre.  These  are  not  so  com- 
mon in  the  lungs  as  in  the  spleen  and  liver;  and  of  these  two  organs  the 
nodules  are  more  numerous  and  reach  a  larger  size  in  the  spleen  than  in 
the  liver.  After  these  lesions,  in  order  of  occurrence,  one  finds  outspoken 
evidences  of  lung  tuberculosis,  usually  at  the  right  apex  and  ranging 
from  old  thickened  pleural  and  trabecular  scars  to  old  cavities  with  thick 
connective  tissue  walls.  These  conditions  may  be  accompanied  by  an 
outspoken  eruption  of  miliary  tubercles  or  other  active  process,  the  evi- 
dence of  which  usually  consists  in  necrosis  of  pulp  and  ulceration  of 
bronchial  mucosae.  Frank  tuberculosis  of  any  organ  or  group  of  organs, 
aside  from  the  respiratorv'  tract,  can  hardly  be  arranged  in  any  exact 
order.  The  genitourinar>'  tract,  particularly  the  epididymis.  Fallopian 
tubes  and  kidneys,  the  lymph  nodes,  especially  the  cervical,  the  bones 
and  joints,  meninges  of  the  brain,  pericardium,  peritoneum,  adrenals 
and  intestines  constitute  the  most  common  centres  of  an  active  lesion. 
More  rarely  the  skin,  breast  and  other  organs  may  be  more  or  less  ex- 
tensively involved.     In  all  of  these  locations  the  disease  varies  from 
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extremely  acute  fulminating  processes  to  old  chronic  and  often  appar- 
ently completely  healed  foci. 

As  to  the  pathological  characters  of  the  conditions  which  may  be  caused 
by  the  presence  of  virulent  bacilli  of  tuberculosis  in  human  tissues,  one 
finds  the  most  protean  manifestations  of  any  known  disease.  It  does  not 
require  a  very  extensive  experience  in  pathology  to  convince  one  that  al- 
most any  sort  of  a  lesion  may  mark  the  presence  of  tuberculosis  and  the 
tissue  pathologist  early  learns  to  place  no  limits  on  the  possibility  of  its 
manifestations.  Exudative  processes,  abscesses,  acute  and  chronic,  ful- 
minating necrosis,  caseous  necrosis,  rapid  fibrosis,  granulation  tissue  and 
slowly  progressive  formation  of  adult  connective  tissue  are  examples  of 
pathologic  changes  which  one  meets,  other  than  the  classical  miliary 
tubercle,  so  often  pictured  as  the  sole  fundamental  lesion  of  tuberculo- 
sis. For  convenience  of  interpretation  I  have  been  accustomed  to  group 
these  various  reactions  under  five  types  or  headings,  determining  the 
place  of  individual  lesions  by  the  analysis  of  the  interaction  between 
the  invading  parasites  and  the  invaded  human  host.  In  this  interaction 
four  fundamental  factors  constitute  the  variables.  Two  of  these  belong 
to  the  patient  and  may  be  designated  as  "resistance"  and  "locality  or 
tissue  invaded,"  respectively.  The  other  two  are  factors  of  the  bacteria 
and  are  indicated  by  the  terms  "virulence"  and  "dosage."  These  terms 
as  used  have  a  distinct  and  definite  application.  By  "resistance"  is 
meant  not  only  those  defenses  of  the  body  such  as  its  protective  cover- 
ings and  eliminating  secretions  of  glands  but  also  the  as  yet  poorly  defined 
property  of  the  body  cells  and  fluids  called  immunity.  While  this  so 
called  immunity  is  as  yet  undefined  we  employ  as  measures  of  its  effect- 
iveness, both  the  power  of  phagocytosis  by  tissue  cells  and  leucocytes 
and  the  immunological  reactions  involving  precipitins,  agglutinins  and 
lysins,  properties  which  reside  in  tissue  cells  and  fluids  in  varying  degrees 
of  concentration. 

The  "locality  or  tissue  invaded"  constitutes  a  real  factor,  although 
not  as  important  as  at  first  supposed,  since  it  has  been  shown  that  the 
bacilli  of  tuberculosis  may  pass  through  tissues  without  producing  lesions 
and  thus  are  lodged  in  more  susceptible  areas.  However,  no  one  would 
question  that,  other  things  being  equal,  the  respiratory  tract  is  a  more 
favorable  site  for  the  development  of  the  bacillus  of  tuburculosis  than 
are,  for  example,  the  gastrointestinal  tract  or  the  skin.  In  this  con- 
nection it  is  interesting  to  note  that  several  tissues  in  the  body,  notably 
pancreas,  voluntary  muscle  and  thyroid,  are  almost  constantly  free  from 
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any  evidences  of  tuberculous  involvement.     In  short  there  is  such  a 
thing  as  relative  tissue  immunity  as  well  as  relative  tissue  susceptibility. 

"Virulence"  in  reference  to  bacteria  combines  at  least  two  factors; 
one,  ability  to  live  and  multiply  In  a  distinctly  antagonistic  environment, 
and  the  other,  the  function  of  producing  either  by  metabolic  activities 
during  life  or  by  disintegration  products  after  death,  a  poison,  which 
tends  to  lower  the  resistance  of  the  host  and  to  improve  the  conditions 
of  life  for  the  bacteria.  The  virulence  of  parasites  is  the  complement  of 
the  resistance  of  the  host:  in  a  sense  they  are  reverse  sides  of  the  same 
shield. 

"Dosage  '  signifies  the  number  of  the  infecting  organisms  introduced 
at  any  one  time  and  is  a  very  important  element  in  the  tinal  production 
of  some  lesions.  A  host  may  be  able  with  comparatively  slight  disturb- 
ances to  destroy,  eliminate  or  render  innocuous,  perhaps  one  hundred 
bacteria  or  any  lesser  number,  whereas  one  thousand  or  more  may  prove 
too  heavy  a  load. 

We  are  now  prepared  to  indicate  graphically  the  five  types  of  reac- 
tion which  occur  between  tuberculosis  bacilli  and  their  human  host. 
Type  1  may  be  designated  by  the  formula  R  vs.  v,  in  which  R  stands  for 
resistance  and  ;•  for  virulence,  with  the  understanding  that  the  location  of 
the  bacteria  and  their  dosage  may  modify  materially  both  factors.  In 
this  type  conditions  are  most  favorable  for  the  patient  or  host  and  least 
favorable  for  the  invading  parasites.  These  latter  are  either  eliminated, 
destroyed  or  rendered  comparatively  harmless.  At  the  most  a  slow 
fibrosis  without  tubercles  or  necrosis  may  develop.  Serous  membranes, 
particularly  pleura  and  peritoneum,  are  favorite  locations  for  this  sort 
of  lesion. 

In  type  2  the  formula  changes  to  R  vs.  v  (or  r  vs.  v).  Bacteria  are 
more  virulent  and  resistance  is  decreased.  The  lesions  produced  are  the 
h>T)erplastic  t>-pes  of  tuberculosis  without  necrosis  and  often  without 
giant  cells  or  even  rarely  without  definite  tubercle  formation.  It  is  a 
slow  proliferative  lesion  which  is  not  alone  confined  to  the  connective 
tissues,  but  gradually  destroys  the  plilp  of  those  organs  which  may  be 
invaded.  Lymph  nodes  are  particularly  attacked  in  this  tj'pe  but  the 
meninges,  liver,  kidneys  and  appendix  may  show  the  same  process. 

With  tjpe  3,  the  combat  is  on  more  equal  terms,  resistance  and  \'iru- 
lence  are  about  on  a  par  and  the  issue  is  often  decided  by  purely  minor 
factors  which,  ordinarily  of  little  moment,  are  here  sufficient  to  turn  the 
tide  toward  recovery  or  defeat.     The  formula  may  be  expressed  by  equal 
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sized  letters  r  vs.  v;  and  the  lesions  consist  of  the  classical  tubercle  with 
necrosis  and  giant  cells  and  a  more  or  less  rapid  conglomeration  of  adja- 
cent areas.  While  this  type  is  perhaps  the  most  common  form  of  tuber- 
culosis and  is  found  in  nearly  every  tissue  of  the  body,  particularly  the 
lungs,  it  by  no  means  represents  a  predominating  form  of  lesion  and 
therefore  failure  to  find  typical  tubercles,  a  most  discouraging  experience 
to  the  younger  pathologist,  does  not  alone  justify  a  negative  diagnosis. 

In  tv'pe  4  virulence  definitely  exceeds  resistance  and  may  be  graphic- 
ally expressed  by  r  vs.  v  (or  r  vs.  V).  Here  necrosis  becomes  predomi- 
nant though  rapid  inflammatory  prohferation,  lymphocytic  infiltration 
and  even  tubercles  with  occasional  giant  cells  are  a  part  of  the  process. 
The  prominence  of  the  necrosis,  the  rapidity  of  the  process  and  the  in- 
efliciency  of  any  protective  connective  tissue  zone  or  capsule  are  its 
main  features.  This  type  is  seen  in  the  adrenal  most  commonly  but 
also  occurs  in  Kinph  nodes,  lungs,  brain,  liver,  kidneys,  etc.  Occa- 
sionally suppuration  supervenes  in  this  form,  but  most  often  this  is  due 
to  the  addition  of  compHcating  pyogenic  bacteria. 

When  resistance  is  reduced  to  a  minimum  and  virulence  reaches  its 
highest  point,  type  5  is  found.  It  can  be  illustrated  by  the  symbols  r 
vs.  V.  The  picture  is  now  marked  by  practically  complete  absence  of 
all  connective  tissue  reaction,  tubercles  or  giant  cells.  Exudates  con- 
sisting largely  of  serum  and  epithelial  cells  may  occur,  but  aside  from  this, 
the  fixed  tissues  rapidly  melt  away  before  the  advancing  tide  of  toxins, 
and  all  protective  defences  of  the  body  are  largely  inhibited  or  over- 
whelmed .  This  form  of  lesion  is  seen  most  frequently  in  so  called  phthisis 
florida  or  galloping  consumption,  where  tuberculous  pneumonia  rapidly 
involves  large  portions  of  the  lung  and  early  leads  to  necrotic  disintegra- 
tion of  the  pulp.  WTiile  recovery  is  usual  in  type  1,  common  in  types 
2  and  3  and  possible  in  type  4,  in  this  last  form  (type  5)  it  is  very  doubt- 
ful if  the  patient  ever  survives. 

Naturally,  during  the  course  of  one  or  more  attacks  or  exacerbations 
of  tuberculosis  these  types  change  with  the  changes  in  the  fundamental 
factors  which  underlie  them,  the  picture  varying  as  these  essential  ele- 
ments are  raised  or  lowered  to  different  stages  of  effectiveness.  Inter- 
mediate stages  may  also  be  seen  and  accurate  classification  in  all  cases 
is  not  always  easy  or  exact,  but  in  general  the  types  are  relatively  readily 
recognized.  Some  such  classification  is  surely  desirable,  for  we  need 
to  more  carefully  correlate  clinical  findings,  therapeutic  efficiency  and 
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the  pathologic  level  reached  in  the  balance  of  the  various  forces  which 
may  contribute  to  the  final  resulting  lesion. 

The  application  to  the  problems  of  tuberculosis  of  the  facts  which  may 
be  determined  by  pathological  examination,  like  the  application  of  path- 
ological data  in  other  medical  fields,  depends  largely  upon  the  breadth 
of  one's  scicntilic  training  and  point  of  view.  Even  with  the  most  nar- 
rowed sort  of  a  scientific  horizon,  however,  these  facts  must  acquire  sig- 
nificance. Exact  knowledge  of  the  nature  and  extent  and  mode  of 
development  of  tuberculous  processes  is  a  sine  qua  nan  for  proper  ap- 
preciation of  clinical  phenomena  and  for  the  correct  interpretation  of 
therapeutic  requirements.  In  addition  we  must  know  how  widespread 
is  the  disease,  the  relative  proportion  of  cured  or  arrested  cases  to  those 
that  are  active,  and  especially  the  extent  of  the  menace  which  this  dis- 
ease holds  for  both  the  afifected  indixidual  and  the  human  race  as  a  whole. 

Particularly  instructive  is  the  obser\'ation  of  the  large  proportion  of 
cases  in  which  old  more  or  less  healed  caseous  and  calcareous  lesions  are 
found  at  the  bifurcation  of  the  trachea,  with  or  without  an  accompa- 
nying fibrous  pleuritis.  This  indicates  the  large  part  that  inhalation 
plays  in  the  infection  of  the  body  by  bacilli  of  tuberculosis.  The  bac- 
teria appear  to  lodge  on  the  mucosa  in  largest  numbers  or  most  often  at 
the  point  where  the  air  currents  are  deflected  to  the  right  or  left  lung. 
They  are  then  carried  to  the  nearest  lymph  node,  the  function  of  which 
seems  to  be  to  arrest  the  progress  of  the  invading  parasites.  Thus  tuber- 
culous infection  is  most  often  foimd  registered  at  this  point;  and  this 
focus  may  represent  the  sole  lesion  or,  more  frequently  still,  the  primary 
lesion.  I  stiU  do  not  deny  the  probability  of  Ghon's  conclusion,  that  in 
young  children  the  primarj'  lesion  may  often  be  found  in  the  lung  pulp. 
In  these  cases  the  air  passages  are  shorter,  straighter  and  the  respiratory 
excursion  probably  somewhat  more  active.  In  spite  of  such  considera- 
tions, however,  the  facts  which  I  have  noted  are  too  important  to  be 
disregarded. 

One  more  conclusion  must  be  emphasized.  We  often  speak  of  healed 
tuberculous  lesions.  The  other  day  I  performed  an  examination  on  a 
woman  tifty-seven  years  of  age.  She  had  suffered  in  childhood  from 
Pott's  disease  of  the  spine,  which  appeared  to  have  become  arrested  at 
the  age  of  twelve.  For  forty-five  years  she  lived  without  experiencing 
or  revealing  any  ex-idences  of  active  tuberculous  foci.  She  filially  died 
of  general  arteriosclerosis  and  angina  pectoris.  The  Ij-mph  nodes  at  the 
bifurcation  of  her  trachea  contained  calcareous  and  caseous  masses. 
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while  adjoining  these  were  young  growing  tubercles  which  had  evidently 
sprung  into  activity  only  at  a  very  recent  date.  This  illustration  gives 
a  basis  for  the  statement  that  once  infected  with  tuberculosis  the  patient 
can  never  be  positively  assured  of  absolute  freedom  from  its  recurrence. 
It  thus  well  behooves  the  entire  race  to  live  under  such  safe  hygienic 
conditions  that  this  specific  and  real  menace  to  its  existence  may  be 
reduced  to  its  lowest  possible  terms. 
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The  value  of  the  albumin  reaction  as  a  diagnostic  aid  in  tuberculosis 
has  been  the  subject  of  considerable  controversy  in  past  years.  The 
supporters  of  the  value  of  this  reaction  strongly  advocated  its  diagnostic 
importance  while  its  opponents  with  equal  zeal  declared  its  worthlessness. 
In  all  probability  its  real  value  lies  at  some  point  intermediate  between 
the  two  extremes. 

The  credit  of  first  recording  observations  on  the  albumin  reaction 
in  the  sputum  is  given  to  Biermer  in  1855  by  Berko\-itz  and  Rudas  (1). 
He  found  that  albumin  was  present  in  the  sputum  from  patients  ha\'ing 
acute  bronchitis,  pneumonia  or  pulmonary  edema,  but  not  in  the  sputum 
of  patients  having  chronic  bronchitis  and  tuberculosis.  They  also  state 
that  Renk  in  1875  found  the  albumin  reaction  positive  in  patients  with 
acute  bronchitis,  pneumonia  and  tuberculosis,  but  negative  in  chronic 
bronchitis.  Lanz  (2)  computed  the  albumin  content  of  the  sputum  from 
the  nitrogen  content  as  determined  by  the  Kjeldahl  method  in  cases 
of  pyopneumothorax,  tuberculosis,  and  bronchitis.  Wanner  (3)  has 
severely  criticised  this  procedure,  asserting  that  there  are  numerous 
other  nitrogen-rich  materials  in  the  sputum  besides  albumin.  He 
confined  himself  to  the  search  for  free  albumin  by  boiling  with  salt 
solution  and  acetic  acid,  and  found  albumin  in  the  sputum  of  tuber- 
culous patients,  while  there  was  none  or  only  a  trace  in  the  sputum  of 
patients  with  chronic  bronchitis  and  asthma.  Lecaplain  (4)  found  a 
positive  albumin  reaction  in  all  forms  of  active  tuberculosis,  and  he 
cites  Roger  as  obtaining  negative  reactions  in  cases  of  healed  tuberculosis. 
He  and  other  French  writers,  basing  their  observations  on  a  large  series 
of  cases,  conclude  that  the  albumin  reaction  of  the  sputum  is  of  marked 
importance,  that  a  negative  reaction  permits  the  exclusion  of  tuber- 
culosis, and  that  a  positive  reaction  indicates  a  possible  tuberculosis 
and  justifies  obser\-ation  of  the  patient  for  further  e\'idence  of  this 
disease. 
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Berkovitz  and  Rudas  (1)  studied  the  albumin  content  of  the  sputum 
by  both  the  Kjeldahl  and  Esbach  methods.  They  found  that  in  tuber- 
culosis the  reaction  was  generally  positive,  that  it  was  also  positive  in 
chronic  bronchitis,  emphysema  and  in  asthma,  that  the  quantity  of 
albumin  varied  between  two  wide  extremes,  that  neither  the  qualitative 
nor  the  quantitative  detennination  of  albumin  of  the  sputum  gave 
important  diagnostic  information  and  that  a  negative  reaction  did  not 
eliminate  tuberculosis.  Among  the  British  observers,  Fullarton  (5) 
reports  adversely  on  the  value  of  the  reaction  as  a  diagnostic  aid  in 
pulmonary  diseases. 

On  the  other  hand.  Works  (6)  of  this  country,  working  in  the  Public 
Health  Service,  reports  favorably  on  it.  He  affirms  that  the  test  is  a 
practical  procedure  which  gives  considerable  diagnostic  information  and 
that  its  simplicity  as  a  laboratory  method  makes  it  a  desirable  diagnostic 
convenience.  He  found  that  all  patients  with  active  pulmonary  tuber- 
culosis gave  a  positive  reaction,  while  arrested  cases  of  tuberculosis 
gave  either  a  negative  or  a  faintly  positive  reaction. 

Scott  (7),  working  in  the  Army  Medical  Museum,  is  less  enthusiastic 
about  the  reaction.  He  studied  the  sputum  of  eighty-five  patients. 
One  of  these  he  cites  in  detail  because  it  emphasizes  the  worthlessness 
of  a  negative  reaction.  The  patient  had  tubercle  bacilli  in  his  sputum 
and  a  pulmonary  hemorrhage,  yet  the  albumin  reaction  was  negative 
or  only  faintly  positive,  the  faint  reaction  being  easily  accounted  for 
by  the  serum  albumin  in  the  blood  which  was  mixed  with  the  sputum. 
This  patient  died  three  weeks  after  the  sputum  examinations  had  been 
made  and  at  autopsy  revealed  typical  tuberculous  lesions.  He  had  a 
fatal  pulmonary  tuberculosis,  yet  furnished  a  negative  reaction  the  first 
time  and  a  very  doubtful  one  the  second  time.  Scott  further  points 
out  certain  sources  of  error  in  routine  albumin  reactions  of  the  sputum. 
For  instance,  a  certain  specimen  of  sputmn  was  received  late  in  the 
afternoon  by  him  for  examination,  and  the  reaction  was  found  to  be 
negative.  It  was  placed  in  the  ice  box  and  in  the  morning  when  tested 
it  gave  a  faint  but  distinct  positive  reaction  and,  on  being  allowed  to 
stand  about  six  hours  at  room  temperature,  it  gave  a  very  heavy  ring 
test.  Scott  concludes  that  the  reaction  is  of  no  value  in  the  routine 
diagnosis  of  pulmonary  tuberculosis.  Likewise  Lockwood  (8),  who 
studied  an  extensive  series  of  cases,  does  not  beheve  this  reaction  of 
great  value.  He  states  that  albumin  was  always  present  in  the  sputum 
of  patients  with  respiratory  diseases,  and  that  in  tuberculous  patients 
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the  amount  of  albumin  seemed  to  bear  no  relation  to  the  stage,  duration 
or  activity  of  the  disease  process  and  that  the  reaction  had  no  practical 
value  in  the  diagnosis  of  respiratory  afTcctions.  (ielderbioom  (9)  sees 
in  the  reaction  a  valuable  prognostic  aid  in  that  an  increase  or  decrease 
of  the  albumin  content  of  the  sputum  points  to  an  aggravation  or 
improvement  of  the  disease. 

Several  years  ago.  one  of  us  undertook  the  study  of  the  reaction  in  the 
sputum  of  patients  with  respiratory  diseases.  Owing  to  the  pressure  of 
other  work,  the  completion  of  the  study  has  been  delayed  until  recently. 
The  sputums  of  200  patients  were  examined.  Patients  with  tuberculosis 
were  classified  into  the  usual  three  (National  Association  classification) 

TABLE  1 
The  albumin  reaction  in  the  sputum  of  patients  u-ith  pulmonary  tuberculosis 


CtASSmCATION 


Incipient . 


Moderately  advanced . 


Far  advanced . 


Unclassified . 


COiTOfnON 

NiriCBEI 

OF 
PATIENTS 

ICBEKCIF. 
BACILLI 
POSITIVE 

TVBEBCXE 

BACILU 
.VEOATIVI 

ALBinm 

PKESENT 

ALBL'UIN 
ABSENT 

Good 

42 

26 

16 

39 

3 

Fair 

12 

10 

2 

13 

0 

Poor 

6 

6 

0 

6 

0 

Good 

13 

12 

1 

12 

1 

Fair 

29 

26 

3 

29 

0 

Poor 

22 

22 

0 

22 

0 

Good 

6 

3 

3 

5 

1 

Fair 

7 

7 

0 

7 

0 

Poor 

28 

25 

3 

26 

2 

26 

26 

0 

AVEBAGB 

AUOUKT 

OP 

ALBI'UIN 
W  PEE- 

CE.VTACB 

ferctml 

OS 
1.6 
1.4 

0.4 
1.3 
1.3 

1.1 
0.5 
1.1 


Stages, — incipient,  moderately  advanced  and  far  advanced;  and  the 
condition  of  the  indi\-idual  patient  was  designated  as  good,  fair  or  poor. 
The  technique  of  the  reaction  was  as  follows:  One  part  of  sputum  was 
mLxed  with  one  part  of  3  per  ceat  acetic  acid  and  the  mixture  was  allowed 
to  stand  for  a  few  moments  and  was  then  filtered.  The  clear  filtrate  was 
tested  by  Esbachs  method  for  albumin,  using  the  Esbach  albuminom- 
eter  tube  commonly  employed  in  urinalysis. 

Table  1  gives  the  results  of  the  examination  of  the  sputum  of  191 
tuberculous  patients.  Albumin  was  found  positive  in  the  sputums  of 
57,  or  95  per  cent,  of  60  patients  with  incipient  pulmonary  tuberculosis. 
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It  was  present  in  the  sputums  of  63,  or  98.4  per  cent,  of  64  patients  with 
moderately  advanced  pubnonary  tuberculosis.  It  was  present  in  38, 
or  92.6  per  cent,  of  the  sputums  of  41  patients  with  advanced  tuber- 
culosis. It  was  present  in  the  entire  26  unclassified  cases  of  pulmonary 
tuberculosis,  and  in  the  sputums  of  96.3  per  cent  of  all  the  tuberculous 
patients  examined. 

TABLE  2 
The  albumin  reaction  in  the  sputum  of  patients  with  nonluherculous  respiratory  diseases 


DISEASE 

NUMBER  OF 
PATIENTS 

ALBDMIN 
PRESENT 

ALBUMIN 
ABSENT 

6 
2 
1 

0 
0 

1 

6 

Asthma 

2 
0 

TABLE  3 


The  persistence  of  albumin  in  Ike  s 

puiiim  of  tuberculous  patients  examined  on  successive  days 

DAYS  EXAMINED 

CLASSIPICATION 

PATIENT 

CONDITION 

First 

Second 

Third 

percent 

Per  cent 

per  cent 

Incipient s 

B.  H.  R. 
L.  L. 

Good 
Fair 

0.3 
1.0 

0.3 

0.8 

1.2 

L.  A.  P. 

Good 

0.2 

0.5 

0.3 

S.  B. 

Good 

0.7 

1.5 

0.6 

Moderately  advanced \ 

G.  C. 
D.  V. 

Fair 
Fair 

0.2 
1.0 

0.2 
0.7 

0.2 

0.6 

C.  A. 

Good 

0.1 

0.9 

0.5 

S.  G. 

Good 

0.1 

0.2 

R.  H. 

Good 

1.2 

2.0 

1.5 

M.J. 

Poor 

0.6 

0.2 

2.0 

F.  P. 

Poor 

0.6 

0.4 

Z.  M. 
S.  0.  p. 

Poor 
Poor 

0.4 
0.4 

0.3 
0.3 

B.  M. 

Poor 

1.0 

1.2 

p.  M.  M. 

Poor 

1.0 

0.4 

Table  2  gives  the  results  of  the  albumin  examinations  in  the  sputums 
from  patients  with  nontuberculous  respiratory  diseases.  In  6  patients 
with  chronic  bronchitis  and  in  2  with  asthma  no  albumin  was  found  in 
the  sputum.     In  1  patient  with  lobar  pneumonia  albumin  was  found. 

Observations  were  made  of  the  albumin  reactions  of  the  sputums  of 
tuberculous  patients  on  successive  days  in  order  to  observe  the  quanti- 
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tativc  variations  from  day  to  day.  The  results  arc  given  in  tabic  3. 
In  some  of  the  patients  (not  tabulated)  the  study  was  carried  on  over  a 
pcrioci  of  a  week.  The  results,  however,  were  much  the  same  as  those 
given  for  the  three  successive  days  and  comment  will  be  limited  to  these 
obser\-ations  as  tabulated.  It  is  seen  that  when  free  albumin  is  present 
in  the  sputum  it  persists  on  successive  days,  although  the  amount 
obtained  at  any  one  examination  may  be  quite  variable  from  the  pre- 
ceding or  succeeding  examination. 

Observations  were  made  on  the  amount  of  albumin  in  the  sputum, 
before  and  after  artificial  pneumothorax  had  been  performed,  in  the 
belief  that  collapse  of  the  lung  might  have  a  marked  effect  on  this  con- 
stituent of  the  sputum.  The  results  of  the  examination  of  three  such 
cases  are  given  although  more  cases  were  studied.     These  three,  however, 

TABLE  4 
The  albumin  reartion  in  the  sputum  before  and  after  artificial  pneumothorax 


PATIENT 

CONDinOK 

ALBUHDt 

Before 
pneumothorax 

After 
pneumothorax 

Far  advanced 

c.  .\. 
B.C. 
L.J. 

Poor 
Poor 
Poor 

per  cent 

1,0 
1.2 
3.0 

per  cent 
3.5 

0  5 

2.0 

are  representative  and  suffice  to  show  that  there  is  no  fLxed  variation  in 
the  quantity  of  albumin  before  and  after  the  establishment  of  artificial 
pneumothorax  in  advanced  cases  of  pulmonary  tuberculosis. 


DISCUSSION   AND    SUMMARY 

It  would  appear  almost  conclusive  from  our  tables  that  the  albumin 
reaction  is  generally  positive  in  all  stages  of  active  pulmonarj-  tuber- 
culosis and  absent  in  other  chronic  respiratorj'  diseases  and  as  such  may 
be  regarded  as  a  diagnostic  agent  in  chronic  respirator}-  infections  in 
favor  of  a  diagnosis  of  tuberculosis.  Yet  one  cannot  ignore,  among 
other  exidence  to  the  contrary,  such  a  striking  case  already  referred  to 
as  that  reported  by  Scott,  where  a  patient  died  of  pulmonarj'  tuber- 
culosis with  a  sputum  gi%-ing  a  negative  albumin  reaction,  with  a  subse- 
quent faintly  positive  reaction  appearing  only  several  weeks  before 
death. 
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Free  albumin  in  the  sputum  is  interesting  as  a  pathological  entity. 
No  satisfactory  explanation  of  its  presence  is  as  yet  forthcoming.  The 
presence  of  albumin  in  the  urine  is  generally  explained  on  an  inflam- 
matory basis.  In  the  urine  we  have  a  much  simpler  substance  for  anal- 
ysis than  is  sputimi.  Here  there  is  frequently  free  albumin  without  the 
presence  of  pus  cells  or  bacteria  and  the  formation  of  the  albumin  subse- 
quent to  the  formation  of  urine  may  be  dispensed  with  as  a  complicating 
factor.  Free  albumin  is  eliminated  directly  into  the  urine  by  the  kidneys. 
Oswald  (10)  explains  this  phenomenon  on  the  basis  that  the  permeability 
of  the  vessels  for  proteins  becomes  specially  altered  in  inflammation  so 
that  the  large  molecules  of  albumin  pass  through  their  walls.  Numerous 
other  explanations  have  been  given.  For  the  complete  literature  on 
this  subject,  the  reader  is  referred  to  Wells  (11)  and  Meltzer  (12).  Re- 
garding, for  the  moment,  sputum  as  a  pulmonary  excretion,  the  presence 
of  albumin  may  be  explained  as  its  being  due  to  direct  elimination  from 
the  lungs  or  its  being  subsequently  formed  by  autolysis  of  albumin 
containing  substances  such  as  pus  cells,  desquamated  epithelium,  bac- 
teria, etc.  That  albumin  may  be  directly  eliminated  by  the  lungs  in 
certain  inflammations  does  not  seem  unreasonable.  The  underlying 
causes  for  the  elimination  of  albumin  from  the  kidneys  in  certain  inflam- 
mations probably  hold  true  for  the  lungs  as  well,  whether  the  accepted 
explanation  be  altered  permeabihty  of  the  capillary  walls,  changes  in 
the  osmotic  pressure,  alterations  in  the  blood  pressure,  etc. 

We  have  to  consider  further  the  formation  of  free  albumin  from  the 
waste  products  of  the  lungs  subsequent  to  their  elimination  as  pus  cells, 
bacteria,  desquamated  epithelium,  fibrin,  etc.,  which  are  thrown  into 
the  bronchioles  for  elimination  from  the  body.  These  waste  products 
remain  in  the  bronchioles  as  excreted  foreign  material  until  such  time 
as  they  are  ehminated.  In  this  interim  the  proteolytic  enzjones  that 
are  present  in  all  cells  and  bacteria  may  cause  an  autolysis  of  the  cells 
with  the  liberation  of  free  albumin. 

Thus  far  in  the  speculative  interpretation  of  albumin  in  the  sputum 
there  has  been  no  attempt  to  dift'erentiate  the  generally  accepted  findings 
in  tuberculosis  as  opposed  to  other  chronic  inflammations.  A  study  of 
the  literature  reveals  that  the  consensus  of  opinions  of  most  workers 
in  this  field  is  that  the  albumin  reaction  is  generally  negative  in  other 
chronic  pulmonary  infections.  Our  own  observations  apparently  sup- 
port this  view. 
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As  to  the  causes  in  tuberculosis  that  may  be  instrumental  in  the  elimi- 
nation of  free  albumin  in  contradistinction  to  those  inflammations  which 
do  not,  again  we  can  only  speculate.  The  generally  accepted  view  of 
lowered  blood  pressure  may  be  a  factor,  as  may  also  the  toxemia,  about 
which  so  much  has  been  written  but  which  is  more  diflkult  to  definitely 
localize.  Corpcr  and  Sweany  (13)  have  isolated  a  proteolytic  enzyme 
from  the  tubercle  bacillus,  but  proteolytic  enzymes  are  also  present  in 
those  organisms  which  cause  chronic  bronchitis.  We  can  only  state 
that  up  to  the  present  a  complete  explanation  for  the  presence  of  albumin 
in  the  sputum  has  not  been  advanced. 
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LOCALIZED    SPONTANEOUS    PYOPNEUMOTHORAX 

REPORT  OF  A  CASE  WITH  ROENTGENOGRAPHS 

SAMUEL  SWEZEY  and  MAURICE  LEVY 

National  Jrd'ish  Hospila!  for  Constimptives,  Denver,  Colorado 

Roentgenology,  probably  more  than  any  other  single  diagnostic  pro- 
cedure, is  responsible  for  our  present  knowledge  of  the  subject  of  spon- 
taneous pneumothorax.  Typical  cases  are  easily  located  by  means  of 
physical  diagnosis,  while  in  atypical  cases,  even  with  the  aid  of  an  ex- 
ploratory needle,  the  diagnosis  is  often  uncertain  until  the  X-ray  plate 
clears  up  the  situation.  In  fact,  only  recently,  due  to  the  frequency  with 
which  X-rays  are  being  used  in  chest  work,  the  medical  profession  has 
recognized  spontaneous  pneumothorax  as  a  common  complication  in 
pulmonary  tuberculosis. 

Of  the  atypical  cases,  the  localized  and  interlobar  type  of  spontaneous 
pneumothorax  is  probably  the  most  difficult  one  to  diagnose  as  it  is 
easily  confused  with  large  cavity  formation,  and,  therefore,  numerous 
cases  of  this  type  escape  even  the  most  careful  observers. 

Several  articles  have  appeared  in  the  literature  on  this  subject.  Fish- 
berg  (1)  recognizes  the  localized  type  of  pneumothorax  as  a  common 
complication  in  pulmonary  tuberculosis.  Barjon  (2)  speaks  of  limited  or 
encysted  pneumothorax  and  states  that  this  condition  may  or  may  not 
be  interlobar.  Sampson,  Heise  and  Brown  (3)  in  their  study  of  423  con- 
secutive cases  admitted  to  the  Trudeau  Sanatorium  found  50  cases,  or 
11.8  per  cent,  with  "annular  radiographic  shadows."  They  conclude 
that 

annular  shadows,  surrounding  areas  of  increased  or  equal  absorption  of  the 
ray,  occur  in  patients  more  likely  to  be  suffering  from  pulmonary  softening, 
and  indicate  rupture  of  the  lung.  Owing  to  the  presence  of  adhesions  only 
partial  pneumothorax,  with  or  without  fluid,  results. 

When  annular  shadows  occur  immediately  above  the  diaphragm,  as  in 
the  following  case,  they  are  of  special  interest  from  the  standpoint  of 
differential  diagnosis. 
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REPORT   or   THE  CASK 

Case  F.  M.,  female,  age  twenty-seven,  oflice  clerk,  atlmilted  to  the  National 
Jewish  Hospital,  November  1,  1917.  Mother  died  of  tuberculosis.  Has  had 
measles,  mumps,  chicken  pox  and  whooping  cough  in  childhood,  heqx-s  zoster 
in  1912,  influenza  in  1913.  In  July,  1915,  she  suddenly  develo[>cd  a  dry 
cough  and  later  expectoration  which  contained  tubercle  bacilh,  loss  of  weight, 
hoarseness,  chills,  fever  and  night  sweats. 

On  admission  the  physical  examination  showed  involvement  of  right  upper 
lobe  down  to  2nd  rib  anteriorly  and  6th  vertebral  spine  posteriorly,  with 
evidence  of  excavation  and  considerable  fibrous  tissue  formation.  Left  lung 
and  rest  of  right  lung  apparently  negative.  Physical  findings  were  verified 
by  X-ray  plates.  During  her  first  stay  in  this  institution,  her  temperature 
ranged  from  99°  to  100°,  and  pulse  from  100  to  120.  She  was  discharged  on 
April  20,  1919,  her  condition  being  unchanged. 

The  following  sLx  months  she  spent  in  another  sanatorium.  During  that 
time  she  was  apparently  improving  until  September,  1919,  when  a  furuncle 
developed  on  her  chin.  The  furuncle  disappeared  in  a  few  days  and  she  felt 
well  for  about  three  or  four  weeks,  when  a  carbuncle  developed  on  her  left 
cheek.  Her  temperature,  which  up  to  that  time  had  been  normal,  rose  that 
night  to  103°.  She  had  severe  chills,  night  sweats  and  pain.  The  carbuncle 
was  opened  up  the  next  morning,  but  the  symptoms  continued.  Four  or 
five  days  later  the  carbuncle  was  incised  again  and  drained,  and  it  healed 
in  a  few  days.  Her  temperature  came  down  to  100.4°- 10 1.4°.  The  pain 
subsided;  but  the  chills  and  drenching  night  sweats  continued  as  before;  she 
had  frequent  vomiting  and  was  very  weak;  her  cough  which  increased  since 
she  developed  her  carbuncle  became  still  worse  and  almost  continuous;  her 
expectoration  which  was  yellowish  before  became  white  and  frothy.  She 
suffered  greatly  from  insomnia.  About  two  weeks  after  the  carbuncle  healed 
she  suddenly  developed  a  very  severe  attack  of  coughing  followed  by  dyspnea 
and  an  extremely  sharp  cutting  pain  over  the  whole  of  the  right  side  of  her 
chest  and  reaching  at  times  the  lower  part  of  her  left  side.  The  pain  was 
constant.  After  two  or  three  days  it  gradually  subsided  and  would  return 
to  the  right  lower  chest  only  on  coughing.  About  two  weeks  later,  she  was 
frightened  by  a  cat  which  made  a  sudden  jump  in  front  of  her  window,  and 
she  suffered  another  attack  of  extremely  severe  pain  in  her  right  chest  which 
lasted  for  twenty-four  hours.  In  the  meantime,  all  the  other  symptoms  which 
commenced  with  the  onset  of  the  carbuncle  increased  in  intensity. 

On  November  8,  when  she  was  readmitted  to  this  institution,  her  temper- 
ature was  103°,  pulse  150,  respiration,  36.  She  complained  of  severe  headache; 
her  face  was  flushed.  She  had  nausea  and  vomiting.  Her  cough  \s-as  almost 
constant,  causing  pain  in  her  right  chest.     Her  expectoration  was  profuse, 
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of  yellowish-green  color  and  mucopunJent  in  character.  She  had  night 
sweats.  She  passed  four  ounces  of  urine  during  the  first  twenty-four  hours. 
The  ne.xt  day  she  had  a  violent  attack  of  dyspnea  lasting  fifteen  minutes  and 
another  one  two  days  later.  Two  days  after  admission,  it  was  noticed  that 
her  sputum  was  sUghtly  foul  and  increased  in  quantity.  The  ne.xt  day  it 
was  decidedly  foul  and  changed  to  grayish-green.  Her  urine  was  e.xamined 
and  found  negative.  The  sputum  was  positive  for  tubercle  bacilh.  Hemo- 
globin was  85  per  cent;  white  blood  cells,  17,000. 

Physical  examination  of  the  chest  showed  practically  the  same  findings 
throughout  both  lungs  as  during  the  first  admission,  with  the  exception  of 
the  right  lower  portion.  This  area  which  had  previously  been  apparently 
normal  showed  marked  dulness,  almost  flatness,  extending  downward  to  the 
base  from  the  5th  rib  anteriorly  and  from  the  7th  dorsal  spine  posteriorly. 
Breath  sounds  and  voice  transmission  were  almost  absent.  The  mediastinum 
was  not  displaced.  Empj'ema  was  suspected  but  no  fluid  was  obtained  on 
attempted  aspiration. 

Stereoscopic  roentgenograms  were  read  on  November  13  by  Dr.  W.  Wasson, 
our  \dsiting  radiologist,  as  follows: 

Cavity  formation  in  upper  right  with  considerable  thickening  and  fibrous  change. 
Inflammatory  mottling  throughout  right  lung.  Just  above  the  diaphragm  on  the  right  side 
a  cavity  with  a  fluid  level.  Diaphragm  high;  some  pleuritic  thickening;  no  general  empy- 
ema. Slight  bronchial  change  on  left  side.  Heart  and  mediastinum  negative.  Diagnosis 
of  right  base, — probably  interlobar  pneumothorax. 

The  lesion  resembled  a  cavity,  half  filled  with  fluid  and  with  air  above  it, 
apparently  under  high  tension  for  the  bronchus  Ijdng  to  the  left  of  it,  when 
compared  viiih  the  old  plate  taken  during  first  admission,  seemed  to  be  pushed 
aside  about  one-half  inch  toward  the  left.  The  cavity  appeared  to  be  framed 
in  by  two  heavy  semicircular  shadows  as  if  between  the  two  layers  of  the 
diaphragmatic  pleura. 

Fluoroscopy  on  November  15  confirmed  the  level  Une  in  the  cavitj'  to  be 
due  to  fluid,  for  it  was  seen  to  splash  on  movement.  The  diaphragm  was 
found  to  be  movable  but  with  lessened  excursion,  and  was  quite  distinguishable 
from  the  lower  border  of  the  fluid. 

The  condition  of  the  patient  was  becoming  progressively  worse.  Her 
temperature  and  pulse  kept  rising,  dyspnea  was  more  marked,  and  sputum 
more  foul.  She  became  delirious,  and  in  general  the  prognosis  appeared  to 
be  apparently  hopeless. 

Early  in  the  morning  of  November  16,  she  was  seized  with  an  unusually 
severe  coughing  spell  and  suddenly  raised  about  four  ounces  of  thick,  foul, 
yellowish  pus.  Unfortunately,  this  pus  was  taken  away  before  it  could  be 
examined.    Immediately  after  this  she  began  to  feel  better,  her  general  con- 
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dition  improved  markedly,  and  from  this  time  on  there  was  a  noticeable  daily 
improvement. 

The  next  stereoscopic  roentgenogram  was  taken  on  November  20.  It 
showed  almost  complete  disappearance  of  the  lluid  level  and  distinct  lessened 
density  around  the  cavity.  The  cavity  itself  was  smaller.  Roentgenograms 
taken  every  few  days  after  this  showed  progressive  decrease  in  size  of  the 
cavity.  On  January  2,  1920,  there  was  no  evidence  of  consoiiflation,  cavity 
or  fluid  level,  though  some  evidence  remained  of  moderate  pleuritic  thickening. 

She  has  been  improving  ever  since.  Her  temperature  has  been  normal  for 
the  last  few  weeks,  and  she  is  now  able  to  take  considerable  exercise. 

DISCUSSION 

The  diagnosis  of  acute  suppuration  in  the  chest,  especially  in  tubercu- 
losis, is  a  very  diflicult  matter,  particularly  when  located  right  above  the 
diaphragm.  Such  conditions  as  acute  pulmonary  abscess,  interlobar 
empyema,  or  localized  pyopneumothorax  are  often  very  easily  confused 
because  there  is  nothing  characteristic  cither  in  the  etiology,  sympto- 
matolog\',  physical  signs,  or  laboratory  findings  to  distinguish  the  lesions. 
The  original  diagnosis  of  bronchopneumonia  in  this  case  was  changed  to 
one  of  empyema  until  the  X-ray  plate  indicated  a  collection  of  fluid  some- 
where about  the  right  diaphragm.  The  possibility  of  it  being  a  subphre- 
nic abscess  could  not  be  ruled  out  until  the  fluoroscope  showed  defmitely 
that  the  lesion  was  above  the  diaphragm.  The  presence  of  air  under 
pressure  above  the  fluid  level  was  not  even  suspected  until  we  saw  the 
X-ray  plate,  which  reasonably  eliminated  the  question  of  pulmonary 
abscess  and  interlobar  empyema.  The  sudden,  severe  and  sharp  pain 
following  an  attack  of  very  hard  coughing  is  also  more  characteristic  of 
spontaneous  pneumothorax.  Whether  or  not  this  condition  was  pre- 
ceded by  pneimionia  complicated  by  pleurisy  is  hard  to  tell :  possibly  it 
was. 

A  so  called  "false  pneumothorax"  on  the  right  side  is  likely  to  give  a 
picture  similar  to  the  one  described  above.  Several  cases  of  false  pneu- 
mothoraces  have  been  reported.  Stivelman  (4)  recently  reported  such 
a  case  with  radiograms.  The  fact  that  in  our  case  the  lesion  is  distinctly 
above  the  diaphragm  eliminates  the  question  of  it  being  extrapleural. 

The  prominent  and  outstanding  feature  of  this  case  is  the  confirmation 
of  the  value  of  routine  roentgenological  examination  of  pulmonary  condi- 
tions for  diagnostic  purposes.  The  physical  examination  of  this  par- 
ticular case  with  known  methods  of  diagnosis,  exclusive  of  X-ray,  would 


900  SAMUEL  SWEZEY  AND   MAUEICE   LEVY 

not  give  the  examiner  the  slightest  inkling  that  such  a  condition  existed 
as  was  actually  found.  Furthermore,  in  cases  that  recover  from  acute 
pulmonary  lesions,  we  have  no  other  way  of  seeing  the  lesion  and  the 
various  changes  except  through  the  medium  of  X-rays.  In  our  search 
through  the  literature,  we  have  been  unable  to  find  a  series  of  plates 
which  would  demonstrate  the  various  changes  in  a  localized  pyopneumo- 
thorax from  its  full  develpment  until  its  complete  disappearance  as 
plainly  as  in  the  one  accompanying  this  article.  In  fact,  this  is  the 
main  reason  why  we  felt  justified  in  presenting  this  case. 

The  authors  wish  to  express  their  appreciation  to  Drs.  H.  J.  Corper  and  Louisa  T.  Black 
for  their  kind  cooperation  and  advice  given  during  the  preparation  of  this  paper. 
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Fig.  1.  I»LATE  Taken  During  First  Admission 
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Fig.  2.    High  Diaphragm  iix  Right  Sidk.     Cavity  Formation  in  Upper  Right. 
Inflammatory  Mottling  Throughout  Right  Lung 

Just  above  diaphragm  on  right  is  a  cavity  with  a  fluid  level.  No  general  empyema. 
Some  pleuritic  thickening.  Slight  bronchial  change  on  left.  Dr.  W.  W.  Wasson's  diag- 
nosis: probable  interlobar  pneumothora.x.  .\.  Fluid  level.  B.  Air  above  fluid  level. 
C.  Diaphragm.     D.  Right  bronchus  pushed  over  to  left. 
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Fic.  3.   Shows  Disappearanxe  of  Fi.iid  Le\'ei.  in  Smai.j,  Camty  Just  Above 
Diaphragm.    Lessened  Density  Around  Caxity 

A.  Air  in  the  cavity.     B.  Diaphragm 
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Fig.  4.  Snows  Ft  kther  Collapse  of  Cavity  with  Still  More  Diminished  Density 

Aroltvid  the  Cavity 

A.  Air  in  the  cavity.     B.  Diaphragm 
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Fio.  5.  .UiiosT  Complete  Disappearan'CE  of  Lesion 
A.  Air  in  cavity.     B.  Circumference  of  cavity.    C.  Diaphragm 
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Fig.  6.  Cavity  Cannot  bf.  AIade  Out.     Only  Slight  Density  Remains 
A.  Site  of  former  cavity 


l.fHAI.I/Kl)    Sl'UNT.\NKOi;S    I'YOI'NKLMOTIKJKAX  WT 


Fu;.  7.  Complete  Disappearan'ce  of  Lesion 


FOUR  YEARS  OF  THE  FRAMINGHAM  DEMONSTRATION' 

D.  B.  ARMSTRONG^ 

Tuberculosis  is  responsible  for  one  in  every  ten  deaths.  It  is  respon- 
sible for  one  in  every  three  deaths  among  industrial  workers.  It  causes 
appro.ximately  150,000  deaths  annually  in  the  United  States,  and  inca- 
pacitates each  year  from  one  to  two  million  people.  Tuberculosis  is; 
therefore,  w'orthy  of  serious  consideration,  from  the  point  of  \-iew  of 
community  welfare. 

This  century  has  been  marked  by  an  ever  increasing  struggle  against 
this  cause  of  unnecessary  sickness  and  premature  death.  Beginning 
sporadically,  the  fight  crystallized  in  the  organization  of  the  National 
Tuberculosis  Association  in  1904.  Since  that  time,  largely  under  the 
auspices  of  this  organization,  it  has  extended  to  all  corners  of  the  nation. 
Concomitant  with  this  development  in  organization,  there  has  been 
experienced  a  decline  in  the  mortality  rate  from  tuberculosis.  This  drop 
in  mortality  is  presumably,  in  part  at  least,  the  result  of  the  efforts  to 
control  this  disease.  On  the  other  hand,  this  effort  has  involved  ever 
increasing  expenditures,  so  that  now  the  National  Tuberculosis  Associa- 
tion alone,  directly,  or  through  its  associated  state  and  local  organizations, 
is  expending  annually  four  or  live  million  dollars  in  the  struggle  to  find, 
control  and  eliminate  tuberculous  disease. 

This  great  expenditure  and  the  extent  of  organized  effort  involved 
inevitably  stir  up  incjuiries  in  the  minds  of  many  as  to  the  effectiveness 
of  the  program  and  the  attainability  of  the  object.  What  is  the  best 
approach  to  the  control  of  tuberculosis?  Given  limited  resources,  what 
are  the  most  profitable  means  for  fighting  the  disease?  Upon  which 
phases  of  the  program  should  emphasis  now  be  laid?  WTiat  is  the  next 
step  in  tuberculosis  work?  Are  we,  in  fact,  on  the  right  track  at  all  in 
our  efforts  to  control  the  disease?  Is  it  possible  to  prove  the  relative 
as  well  as  the  absolute  worth  of  our  disease-preventing  and  disease- 
controlling  devices? 

'  Presented  in  the  DeLaraar  Hygiene  Lecture  Series,  Johns  Hopkins  University  School 
of  Public  Health,  .N'ovcmber,  1920. 

'  Kxetutive  Ofl'icer,  Community  Health  and  Tuberculosis  Demonstration. 
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These  questions  were  undoubtedly  prominent  in  the  minds  of  those 
responsible  for  the  establishment  of  the  TraminKham  Community  Health 
and  rul)erculosis  Demonstration.  This  experiment  or  demonstration, 
beginning  approximately  on  Jan  lary  1,  1917,  and  financed  by  a  special 
gift  from  the  Metropolitan  Life  Insurance  Company  to  the  National 
Tuberculosis  Association,  has  now  been  under  way  for  four  years.  It 
has  not  as  yet  furnished  final  and  complete  answers  to  the  above  inqui- 
ries. Out  of  the  Demonstration  have  come,  however,  many  important 
tentative  conclusions  or  suggestive  results;  and  a  summary  of  these 
findings  should  be  of  practical  value  to  those  interested  in  public  health 
and  tuberculosis  control. 

It  will  be  remembered  that  Framingham,  Massachusetts,  was  chosen 
for  this  demonstration  because  it  was  a  representative  American  com- 
munity of  approximately  16,000  people,  typical  in  most  respects  of 
American  industrial,  li\ang,  and  social  conditions.  There  was  here  also 
a  promise  of  sufficient  local  cooperation  to  justify  the  success  of  the 
practical  ser\-ice  aspects  of  the  Demonstration  program — an  assurance 
which  has  been  generously  substantiated  by  experience.  The  objects 
of  the  Demonstration  were  essentially  to  bring  under  observation  all  of 
the  tuberculosis  in  the  community,  to  apply  the  best  known  methods  of 
treatment,  to  develop  a  comprehensive  program  of  prevention  and  to 
organize  most  effectively  the  varied  resources  of  the  community  for 
tuberculosis  control,  disease-prevention  and  health-creation. 

To  summarize  most  briefly  the  historical  aspects  of  the  Demonstration 
to  date,  it  may  be  stated  that  the  work  has  been  developed  in  four 
theoretically  distinct,  but  practically  overlapping,  phases: 

A.    RESEARCH 

Fundamental  to  such  a  community  experiment  was  a  series  of  investi- 
gative acti\'ities,  whereby,  if  possible,  answers  might  be  secured  to  cer- 
tain basic  inquiries  with  reference  to  the  incidence  of  tuberculous  infec- 
tion, the  prevalence  of  tuberculous  disease,  the  hygienic  hazards  and 
resources  in  the  community,  etc.  It  was  anticipated  that  the  facts  that 
might  be  brought  out  by  inquiries  thus  directed  would  be  essential  to 
the  shaping  of  a  practical  program  for  control.  The  results  of  the  inves- 
tigative phases  of  the  work  have  been  reported  in  detail  in  the  mono- 
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graphs'  and  elsewhere,  but  only  a  few  of  th€se  activities  can  be  enumer- 
ated here: 

1.  A  sanitary  survey  of  school  and  factory  conditions,  milk  and  food 
control,  general  sanitation,  morbidity  and  mortality  statistics,  etc. 

2.  A  sickness  survey,  indicating  a  sickness  rate  of  1.8  per  cent  for 
incapacitating  illness,  6.2  per  cent  for  all  forms  of  illness  and  0.24  per 
cent  for  tuberculosis. 

3.  A  series  of  medical  examination  campaigns,  with  the  routine  age- 
group  examinations  now  covering  approximately  three-fourths  of  the 
population,  disclosing  an  incidence  for  active  tuberculosis  of  1  per  cent, 
for  arrested  tuberculosis  of  approximately  1  per  cent,  and  a  prevalence 
of  illness  and  disability  of  all  t^'pes  of  77  per  cent,  etc. 

4.  A  Pirquet  tuberculin  survey,  disclosing  the  fact  that  3S  per  cent 
of  the  children  between  the  ages  of  one  and  seven  years  covered  in  the 
survey  gave  positive  reactions,  and  indicating  significant  variations  on  a 
race  stock  basis. 

5.  A  careful  investigation  of  influenza  sequellae,  with  particular  ref- 
erence to  the  relation  of  this  disease  to  tuberculosis. 

6.  A  census  of  all  individuals  in  Framingham,  covering  matters  of 
hygiene,  housing,  economic  status,  etc. 

7.  A  survey  of  tuberculous  infection  among  cattle  supplying  milk  to 
Framingham. 

B.    INITIATION   OF   PRACTICAL   SERVICES 

Having  made  what  constituted  a  community  diagnosis  as  to  hygienic 
conditions,  the  Demonstration  quite  logically  initiated  a  series  of  com- 
munity treatment  measures.  For  the  most  part  the  activities  hsted 
imder  this  heading  were  built  from  the  ground  up,  those  activities  already 
started  and  subsequently  expanded  being  held  for  subsequent  discussion: 

1.  The  establishment  of  an  expert  advisory  consultation  sersdce, 
offering  consultations  to  local  physicians  on  difficult  or  doubtful  cases  of 
respiratory  disease,  thereby  increasing  the  number  of  cases  discovered, 

'  Monograph  No.  1,  General  Series  I.  The  Program. 
Monograph  No.  2,  Medical  Series  I.  The  Sickness  Census. 
Monograph  No.  3,  Sanitary  Series  I.  Vital  Statistics. 
Monograph  No.  4,  Medical  Series  II.  Medical  Examination  Campaigns. 
Monograph  No.  5,  Medical  Series  III.  Tuberculosis  Findings. 
Monograph  No.  6,  Sanitary  Series  11.  Schools  and  Factories. 
Monograph  No.  7,  General  Series  II.  The  Children's  Summer  Camp. 
Monograph  No.  8,  General  Series  III.  Health  Letters. 
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tripling  rcportinR,  improving  early  diagnosis,  increasing  the  number  of 
cases  receiving  institutional  care,  and  encouraging  the  study  of  early 
signs  of  disease. 

2.  The  development  of  X-ray  and  other  technical  and  diagnostic  pro- 
cedures, thereby  rendering  more  available  to  the  average  physician  the 
so  called  "instruments  of  precision." 

3.  The  development  of  a  fresh  basis  for  case  classification,  operating 
through  a  current  classification  chart,  of  value  in  picturing  continuously 
the  progress  of  cases  individually  and  according  to  significant  groups. 

4.  The  development,  through  the  aid  of  special  committees,  of  a  set 
of  diagnostic  and  therapeutic  standards*  for  pulmonar\'  and  nonpul- 
monarj'  tuberculous  disease  in  children  and  adults. 

5.  The  establishment  of  a  summer  camp  for  children,  utilizing  aban- 
doned town  buildings  for  this  practical  service,  through  which  have  been 
provided  the  advantages  of  food  and  personal  hygiene  to  large  numbers 
of  undernourished  and  so  called  "pretuberculous''  children. 

6.  The  establishment  of  a  domestic  economy  and  food  hygiene  educa- 
tional method,  in  cooperation  with  the  State  Normal  School  in  Fram- 
ingham,  reaching  families  selected  through  the  public  school  medical 
examination  of  children,  the  families  of  the  under-par  camp  children  in 
the  special  nutrition  class,  and  the  tuberculous  families. 

C.   THE   STOrUL^TION  .\XD   TRANSFERENCE   OF  ACTIVmES 

In  addition  to  the  practical  services  initiated  in  the  community,  direct 
or  indirect  aid  along  financial  and  other  lines  has  been  given  to  many 
local  health  services  already  developed  to  a  greater  or  less  degree  in  the 
community,  but  extensively  expanded  through  the  aid  of  the  Demon- 
stration : 

1.  The  promotion  of  infant  welfare  work,  beginning  with  a  single 
summer  clinic,  and  now  comprising  two  nurses,  four  clinics  and  paid 
medical  service  at  the  clinics — a  service  covering  prenatal,  infant,  and 
preschool  needs.  This  organization,  first  fostered  by  the  Demonstra- 
tion and  then  further  encouraged  by  the  Framingham  Civic  League,  is 
now  under  the  auspices  of  the  local  Department  of  Health. 

2.  School  health  work,  beginning  with  one  nurse  and  a  part-time 
physician,  now  including  a  fulltime  physician,  or  his  equivalent  in  part- 

•See  special  Diagnostic  Standards  Bulletin  distributed  by  Framingham  Community 
Health  Station. 
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time  service,  a  nurse,  a  dental  hygienist,  a  deijtal  clinic,  physical  edu- 
cation, posture  work,  etc. — the  whole  program  now  financed  by  the  town 
and  supervised  by  the  local  School  Committee. 

3.  Industrial  health  work,  beginning  with  a  single  factory  clinic  and 
a  nurse,  and  now  including  one  fuUtime  and  several  part-time  factory 
physicians,  three  or  four  ind  istrial  clinics,  a  staff  of  nurses,  together  with 
other  hygienic  educational  work. 

4.  Tuberculosis  nursing  by  the  Department  of  Health,  now  covered 
by  a  fuUtime  nurse,  a  tuberculosis  clinic,  with  adequate  medical  service, 
thereby  releasing  the  nursing  staff  of  the  Demonstration  for  the  investi- 
gation of  arrested  cases,  influenza  follow-up,  the  study  of  cervical  ade- 
nitis cases,  research  on  positive  Pirquet  children,  and  other  investiga- 
tive activities. 

5.  A  program  of  education,  including  the  development  of  educational 
and  neighborhood  committees,  Health  Crusader  and  Clean  Club  work 
in  the  public  schools,  lectures  to  mothers  and  industrial  groups,  health 
moving  picture  programs,  the  promotion  of  the  Red  Cross  seal  sale — 
all  of  these  activities  being  carried  out  now  under  the  direction  of  the 
Civic  League  Tuberculosis  Committee  and  its  educational  field  worker. 

D.   COORDINATION 

It  wiU  thus  be  seen  that  with  the  development  of  the  Demonstration 
program,  practical  services  have  been  handed  over  to  a  variety  of  local 
agencies,  or  more  fully  developed  with  Demonstration  aid  under  their 
auspices.  This  has  meant  two  things:  first,  the  development  of  all 
the  resources  of  the  community  that  can  be  brought  to  bear  upon 
health  and  disease  problems;  and  second,  the  sacrifice,  to  the  principles 
of  local  responsibility,  permanency  of  establishment,  and  a  convincing 
demonstration,  of  a  certain  amount  of  control,  and  guarantee  of  efiicient 
service  on  the  experimental  side.  Consequently,  at  the  present  time 
the  list  of  agencies,  public  and  private,  now  interested  in  practical  health 
service  in  Framingham  includes  the  local  Board  of  Health,  the  School 
Committee,  the  Park  Commission,  the  Framingham  Hospital  (district 
nursing  and  bedside  care),  the  Civic  League,  the  Red  Cross  (aid  in  sum- 
mer camp  work),  the  Normal  School,  etc.  Framingham  may  perhaps 
in  this  stage  be  likened  to  a  public  health  wheel,  full  of  health  spokes, 
but  at  present  with  no  satisfactory  local  and  visible  hub.  Here  remains 
one  of  the  primary  purposes  of  the  Demonstration,  still  awaiting  com- 
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plctc  accomplishment,  namely,  the  cfTcctivc  coordination  of  permanently 
established  local  health  services.  For  the  accomplishment  of  this  end, 
as  well  as  the  completion  of  certain  of  the  investigative  and  medical 
research  aspects  of  the  program,  the  period  of  the  Demonstration  has 
recently  been  extended  for  another  three  or  four  years. 

Such  in  brief  may  be  said  to  be  the  purpose  and  history  of  the  Dem- 
onstration. While  a  narrative  report  and  a  current  account  of  stock 
are  timely,  it  is  of  course  too  early  to  talk  in  terms  of  final  conclusions. 
As  yet  there  may  be  said  to  be  no  great  final  result  of  the  Demonstra- 
tion. There  are,  however,  many  important  "results"  in  the  minds  of 
the  committee  and  stafi  in  charge  of  the  work.  It  was  the  conviction 
as  to  the  importance  and  promise  of  the  findings  thus  far  that  led  the 
National  Committee  in  charge  of  the  work,  and  the  Appraisal  Com- 
mittee' which  studied  the  Demonstration  recently,  to  recommend  the 
extension  of  time  referred  to  above.  In  the  light  of  the  questions  as 
to  the  validity  and  direction  of  present  day  antituberculosis  activities, 
summarized  in  an  earlier  paragraph,  what  may  be  said  of  the  Demonstra- 
tion findings?     To  what  extent  do  they  answer  these  inquiries? 

/.  How  much  tuberculosis  is  tliere?  The  examination  of  thousands 
of  people  in  Framingham, — men,  women  and  children,- — of  various 
industrial  and  race  groups,  indicated  that  approximately  1  per  cent  were 
suffering  from  tuberculosis  in  an  active  form.  Another  1  per  cent  were 
classified  as  ha\'ing  arrested  tuberculosis.  This  would  mean,  therefore, 
that  in  a  city  of  100,000  people  there  probably  are  at  least  1000  cases  of 
active  disease.  This,  then,  is  what  might  be  called  the  first  "Framing- 
ham  yardstick."  It  is  a  percentage  which  has  indeed  been  generally 
substantiated  by  examination  work  elsewhere  among  civil  as  well  as 
militarj'  groups. 

2.  Hou'  many  cases  should  be  under  care?  When  the  work  started  in 
Framingham  there  were  27  known  cases  of  tuberculosis  under  care. 
There  had  never  been  more  than  40  known  cases  at  one  time  in  the 
past,  averaging  a  ratio  of  known  cases  to  annual  deaths  of  about  3  to  1. 
An  intensive  search  for  cases  soon  raised  this  total  to  several  hundred, 
and  the  ratio  of  knowTi  active  cases  to  annual  deaths  was  found  to  be 
9  or  10  to  1.  Now  this  would  mean  in  a  city  of  100.000  people,  with 
100  deaths  a  year,  or  a  death  rate  of  100  per  100,000,  that  there  should 

'  Sec  special  Report  on  Framingham  Appraisal  Committee,  distributed  by  the  Health 
Station  in  Framingham. 
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be  under  care  or  observation  900  or  1000  active  cases.  Does  not  this 
answer  the  question  as  to  what  is  the  next  step  in  tuberculosis  work? 
Does  not  this  "Framingham  yardstick"  indicate  that  the  "next  step" 
in  tuberculosis  work  is  the  first  step,  namely,  the  discovery  of  the  dis- 
ease? Is  it  not  of  relatively  little  use  to  provide  adequate  machinery 
for  the  care  of  one-third  of  the  active  cases  in  the  community  if  the  other 
two-thirds  are  undetected  and  unrestrained,  or  unbenefiited  by  thera- 
peutic control? 

3.  What  machinery  is  necessary  to  find  tuberculosis  cases?  When  the 
work  started  in  Framingham,  the  community  was  equipped  with  routine 
machinery,  including  a  dispensary,  a  part-time  nurse,  medical  atten- 
dants at  the  clinic,  an  Antituberculosis  Society  selling  Red  Cross  seals 
and  doing  some  educational  work.  With  this  machinery,  the  ratio  of 
cases  to  deaths  was  3  to  1.  A  sickness  survey  carried  out  by  nurses  and 
insurance  agents  disclosed  a  certain  amount  of  hitherto  unknown  tuber- 
culosis. Following  this  survey,  a  large  percentage  of  the  same  people 
as  were  covered  in  the  canvass  was  given  a  thorough  medical  examina- 
tion. The  examination  work  disclosed  approximately  nine  times  as 
much  tuberculosis  as  was  found  by  the  nurses  in  their  search  for  the 
disease.  Consequently,  it  is  concluded  that  medical  machinery,  on  an 
adequate  basis,  is  essential  to  the  discovery  of  tuberculosis.  This  is  of 
course  no  reflection  whatever  upon  the  utility  of  the  nurse  in  the  anti- 
tuberculosis campaign.  She  is  ^*ital  to  all  phases  of  it;  but  to  expect 
her  to  find  a  full  quota  of  tuberculosis  without  proper  medical  aid  is 
placing  not  too  much  confidence  in,  but  too  much  responsibility  upon, 
the  tuberculosis  nurse. 

4.  What  medical  machinery  is  most  useful? 

a.  Routine  medical  examinations.  The  examination  of  three-fourths 
of  the  population  of  Framingham  has  of  course  been  a  fruitful  measure 
in  the  discover^'  of  the  disease.  It  is  important  to  use  every  educational 
channel  to  promote  the  idea  of  routine,  at  least  annual,  thorough  medical 
examinations. 

The  Framingham  experience  would  also  indicate  that  educational 
campaigns  aimed  in  this  direction  will  meet  with  success.  In  a  recent 
survey  of  all  of  the  individuals  who  had  had  influenza  in  the  first  epi- 
demic, it  was  found,  for  instance,  that  29  per  cent  had  been  to  their 
own  physicians  during  the  preceding  six  months  for  medical  advice  and 
a  health  examination. 
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b.  Routine  medical  work  in  schools  and  factories.  The  first  time  the 
school  physician  went  through  the  group  of  3000  school  children,  he 
discovcTi'd  1 1  cases  of  active  tuberculosis  and  69  suspects.  The  routine 
medical  work  in  the  factories  has  also  been  helpful  in  finding  cases,  21 
per  cent  of  the  fatal  cases  in  1920  having  been  found  by  the  factory 
medical  clinics. 

c.  The  expert  consultation  service.  This  is  perhaps  the  most  im- 
portant single  measure  developed  in  Framingham  for  the  discovery  of 
tuberculosis.  Growing  out  of  the  medical  examination  work,  it  has  come 
to  be  practically  a  100  per  cent  service,  being  used  by  nearly  all  of  the 
physicians  in  cases  of  difficult  diagnosis.  It  requires  expert  training, 
tact,  and  sound  judgment  on  the  part  of  the  consultant.  This  service  is 
a  triple  link,  connecting  up  the  patient  with  early  diagnosis,  the  tuber- 
culous individual  with  prompt  and  adequate  treatment,  and  the  physi- 
cian with  expert  facilities  and  scientific  knowledge.  It  renders  effective 
the  use  of  diagnostic  instruments  and  encourages  the  study  of  disease 
in  its  incipient  form. 

5.  What  percentage  of  cases  should  be  found  in  an  early  stage?  Before 
the  Demonstration  the  Framingham  physicians  were  reporting  45  per 
cent  of  their  cases  in  an  early  stage.  Since  the  beginning  of  the  Dem- 
onstration, of  all  of  the  cases  that  have  come  under  observation  and 
treatment,  83  per  cent  have  been  found  in  an  early  or  hopeful  stage  of 
the  disease. 

6.  How  many  institutional  beds  are  necessary  for  the  treatment  of  tuber- 
culous disease?  During  the  Demonstration  Framingham  has  averaged 
from  one  to  two  active  cases  taking  institutional  treatment  for  every 
annual  death  in  the  community.  For  a  city  of  100,000,  with  100  deaths 
a  year,  this  would  mean  that  there  should  be  available  at  least  one  bed 
for  every  annual  death,  or  100  beds  in  all. 

7.  What  percentage  of  total  cases  should  be  given  sanatorium  or  hospital 
treatment?  At  the  beginning  of  the  Demonstration  15  per  cent  of  the 
active  cases  were  receiv-ing  institutional  care.  During  the  last  two 
years  of  the  Demonstration  this  number  has  averaged  33  per  cent  of 
the  total,  and  includes  early  as  well  as  advanced  cases,  and  those  cases 
which  may  be  sent  away  for  only  a  few  months  of  the  year,  as  well  as 
for  a  longer  time.  There  should  here  be  recognized  the  hygienic  and 
educational  advantages  of  even  a  short  term  in  an  institution,  as  well 
as  the  direct  therapeutic  assets  in  this  form  of  treatment. 
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8.  What  then  constitutes  a  reasonably  complete  local  community  program 
for  tuberculosis  control? 

a.  Adequate  medical  machinery  for  the  detection  and  treatment  of 
the  disease,  including  routine  medical  examination  work  in  schools  and 
factories,  infant  stations,  and  elsewhere.  This  means  at  least  one  full- 
time  physician  or  his  equivalent  for  every  two  or  three  thousand  of  the 
school  or  factory  population.  It  means  fundamentally  an  increase  in 
the  organized  social  use  of  medical  resources. 

b.  Adequate  nursing  machinery.  This  means  a  sufficient  supply  of 
tuberculosis,  infant  welfare,  school,  factory,  and  district  nurses,  if  a 
system  of  specialized  nursing  is  employed.  If  the  nursing  is  on  a  gen- 
eralized basis,  it  means  at  least  one  nurse  for  every  2000  of  the  popu- 
lation. 

c.  Adequate  institutional  provision  {see  6). 

d.  An  ejfective  educational  program  {see  9). 

e.  Proper  legislative  provisions,  including  the  prohibition  of  spitting, 
the  control  or  segregation  of  incorrigible  open  cases,  etc. 

/.  Satisfactory  general  sanitation,  including  a  hygienic  milk  supply. 

g.  Proper  organization,  the  coordination  of  devices  for  disease  con- 
trol, the  development  of  a  complete  program  for  all  age  groups,  and  the 
enlistment  of  all  actual  or  potential  resources  in  the  community. 

9.  What  constitutes  a  satisfactory  educational  program?  It  must  be 
remembered  that  out  of  the  average  100  people  in  a  community  prob- 
ably 90  have  tuberculous  infection.  Out  of  this  same  hundred  people, 
probably  2  have  active  or  arrested  tuberculous  disease.  Finally,  10  out 
of  the  100  people  are  probably  eventually  going  to  die  of  tuberculosis. 
An  effective  educational  program  must,  therefore,  recognize  that  tuber- 
culosis is  a  cause  of  infection,  a  cause  of  disease,  and  a  cause  of  death. 
To  be  complete  an  educational  program  must  recognize  all  of  these 
approaches.     It  must: 

a.  Fight  tuberculous  infection — by  the  control  of  open  cases,  the 
protection  of  children  and  others  from  massive  infection,  improved 
general  sanitation,  the  protection  and  pasteurization  of  milk  supphes, 
etc. 

b.  Fight  disease — by  lessening  stress  or  strain  of  living  and  working, 
by  making  proper  medical  and  social  adjustments  for  tuberculous  indi- 
viduals, by  improving  nutrition  and  personal  hygiene. 

c.  Fight  mortality — by  promoting  the  use  of  adequate  and  properly 
administered  institutional  and  home  facilities  for  disease  treatment. 
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10.  How  many  cases  will  escape  early  detection,  even  with  adequate 
machitieryf  It  is  evident  in  the  Framingham  experience  thus  far  that 
even  with  reasonably  adequate  machinery  for  disease  discover}-,  a  cer- 
tain percentage  of  cases  will  escape  early  detection,  and  will  not  come 
under  observation  until  moderately  or  far  advanced.  What  is  the  irre- 
ducible minimum  for  ;i<lvanced  case  discovery? 

As  was  stated  under  heading  5,  in  the  beginning  55  per  cent  of  the 
cases  were  discovered  in  an  advanced  stage.  During  the  period  of  the 
Demonstration  this  percentage  has  been  reduced  to  17  per  cent.  This 
study  indicated  that  3  per  cent  thus  classified  should  have  been  discov- 
ered in  an  early  stage,  if  the  machinery  had  been  working  in  all  respects 
elTectively.  It  would  seem,  therefore,  that,  so  far  as  the  Framingham 
experience  is  concerned,  one  would  still  expect  to  have  at  least  14  per 
cent  of  the  cases  escape  early  detection.  This  might,  therefore,  be  stated 
as  the  irreducible  minimum  for  the  discover^'  of  advanced  cases. 

11.  How  many  cases  will  die  in  spile  of  adequate  treatments  During 
the  four  years  of  the  Demonstration,  out  of  the  total  356  early  and 
advanced,  active  and  arrested  cases  under  observation,  21  per  cent  have 
died.  A  careful  study  of  these  cases  indicates  that  5  per  cent  should 
have  been  saved,  or  at  least  their  deaths  should  have  been  postponed, 
with  properly  operating  machinery',  and  with  satisfactory  cooperation 
from  the  patients  themseh-es.  It  would  therefore  seem  that  in  spite  of 
all  measures  the  minimum  of  16  per  cent  would  remain  as  the  irreducible 
standard  for  mortality,  based  as  this  is  on  the  four  years'  experience  and 
the  observation  of  all  of  the  cases  that  could  be  found  in  a  normal 
American  community  during  that  period. 

12.  What  are  the  etiological  factors  in  tuberculosis?  The  history  of 
tuberculosis  has  been  to  some  extent  a  history  of  100  per  cent  claims 
as  to  the  cause  of  the  disease,  most  of  which  have  failed  of  substantiation. 
The  environmentalists  (using  the  term  in  its  limited  sense  to  mean  di- 
rect physical  surroundings,  such  as  housing,  sanitation,  etc.)  were  first 
in  the  field,  so  far  as  recent  tuberculosis  historj'  is  concerned,  claiming 
the  superimportance  of  this  factor  in  tuberculosis  causation.  Then  came 
the  economists,  who  stated  that  tuberculosis  was  largely  a  matter  of 
wages  and  economic  condition.  We  now  have  those  who  would  empha- 
size particularly  nutrition  as  a  factor  in  disease,  and  for  some  time 
attention  has  been  called  in  many  quarters  to  the  significance  of  race 
stock  as  an  element  in  the  relative  incidence  of  tuberculous  disease. 
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Framingham  experience  is  not  of  sufficient  duration  and  does  not 
perhaps  cover  an  extensive  enough  field  to  justify  the  appraisal  of  the 
relative  importance  of  these  and  other  factors.  It  has  been  extremely 
interesting  to  observe,  in  Framingham  and  elsewhere,  that  the  inci- 
dence of  both  infection  and  disease  varies  tremendously  with  race  stock. 
In  the  Pirquet  survey  of  children,  for  instance,  whereas  33  per  cent  of 
the  group  as  a  whole,  between  the  ages  of  one  and  seven,  showed  posi- 
tive reactions,  the  positive  reactors  among  Irish  and  Irish-American 
children  were  30  per  cent  of  the  total  in  this  race  group,  while  positive 
reactors  among  Italian  children  constituted  51  per  cent.  On  the  other 
hand,  the  actual  examinations  of  adults  and  children  have  disclosed  very 
nearly  ten  times  as  much  active  tuberculosis  among  the  Irish  as  among 
the  Italians. 

Wliile  no  final  deductions  have  as  yet  been  made  from  these  findings, 
it  is  important,  from  a  practical  point  of  view,  to  recognize  when  shaping 
up  a  community  tuberculosis  program  that  many,  various  and  some- 
times antagonistic  forces  may  affect  the  incidence  of  tuberculosis  in  a 
commimity,  both  as  an  infection  and  as  a  disease. 

13.  What  is  the  cost  of  a  reasonably  complete  tuberculosis  program? 
The  program  against  tuberculosis  is  closely  interwoven  with  the  gen- 
eral health  program.  It  is  therefore  impossible,  excepting  in  a  most 
artificial  way,  to  separate  the  cost  of  tuberculosis  work  from  the  cost  of 
general  health  work.  In  Framingham,  at  the  beginning  of  the  Demon- 
stration, the  community  was  spending  approximately  40  cents  per 
capita  per  year  on  all  kinds  of  health  work.  The  commimity  is  now 
spending  about  S2.00  per  capita  per  year  from  pubUc  and  private  funds 
combined.  In'  a  city  of  100,000  people  this  would  mean  an  annual 
health  expenditure  of  about  $200,000. 

This  amount  of  money  will  buy  reasonably  adequate  prenatal,  infant, 
and  preschool  work;  satisfactory  school  health  work;  industrial  health 
work;  special  tuberculosis  work  along  many  hnes;  and  general  community 
sanitation.  It  will  cover  all  of  the  services  detailed  in  an  earlier  section 
of  this  paper,  with  the  exception  of  one  or  two  services  still  being  carried 
in  Framingham  by  the  Health  Demonstration  itself,  such  as  the  con- 
sultation service — a  service  which  will  eventually  be  provided  on  a 
state  basis  rather  than  by  the  community  itself. 

14.  What  results  may  be  expected?  So  far  as  Framingham  is  concerned, 
it  is  of  course  too  early  to  talk  in  terms  of  final  conclusions.  The  cri- 
teria of  the  success  of  such  a  program  wiU  include  the  general  health- 
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fulness  of  the  population  at  large,  a  reduction  in  tuberculosis  morbidity 
and  mortality,  and  increased  productiveness  and  happiness  as  the  result 
of  a  greater  frcc<lom  from  disease  and  a  more  abuntlant  life. 

Tuberculosis  as  a  cause  of  illness  in  Framingham  is  apparently  being 
brought  under  control.  This  is  particularly  true  as  reflected  in  the 
decreasing  number  of  advanced  cases.  As  to  mortality,  it  may  be  stated 
that  the  tuberculosis  death  rate  per  hundred  thousand,  correcte<l  for 
certification  and  residence  errors,  for  the  decade  preceding  the  Demon- 
stration was  121.5.  For  the  entire  Demonstration  period  thus  far,  with 
similar  corrections,  including  the  rate  for  1920,  the  figure  is  84.2  per 
hundred  thousand — a  reduction  of  about  one-third.  For  1920  the  rate 
was  64.5  per  hundred  thousand — a  reduction  of  about  one-half  under 
the  pre-Demonstration  rate  after  four  years  of  intensive  work. 

This  rate  would  mean  that  the  same  measures  if  successfully  applied 
to  a  hundred  thousand  people,  with  100  deaths  a  year  at  the  start,  would 
save  50  lives  a  year.  For  the  United  States  as  a  whole,  this  would 
mean  a  saving  of  75,000  lives  annually. 

In  conclusion,  there  must  be  emphasized  the  necessity  for  recognizing 
the  comprehensive  nature  of  an  effective  antituberculosis  program.  It 
is  essential  to  employ  all  of  the  commimity's  resources.  Tuberculosis 
is  not  merely  a  medical  problem;  it  is  not  merely  a  health  problem;  it 
is  a  social  problem,  in  the  broadest  sense,  requiring  a  comprehensive 
community  engineering  plan,  if  the  possibilities  for  disease  control  are 
to  be  realized  to  the  full. 


A  RESUME  OF  A  TUBERCULOSIS  SURVEY  OF  A  SILK 
MILL  VILLAGE  IN  NORTH  CAROLINA 

L.    B.   McBRAYER 

North  Carolina  Sanatorium  for  the  Treatmenl  of  Tuberculosis,  Sanatorium,  North  Carolina 

Number  of  deaths      Since  the  establishment  of  the  silk  mill  at  W , 

North  Carolina,  twenty  years  before  this  survey  was  made  (1915),  from 
which  time  the  \illage  dates  its  existence,  there  had  been  142  deaths 
from  the  following  causes: 

Tuberculosis 92 

Typhoid  fever 6 

Diarrheal  dbeases 18 

All  other  causes 26        50 

Total 142 

It  will  be  seen  that  in  round  numbers  two  persons  died  from  tuberculo- 
sis every  time  one  person  died  from  any  other  cause.  Or  we  might  look 
at  it  from  the  standpoint  of  the  death  rate  per  100,000.  The  average 
death  rate  from  tuberculosis  per  100,000  people  in  the  United  States  is 
147.  It  has  been  higher  than  this  figure  in  the  last  twenty  years,  and 
the  death  rate  from  tuberculosis  is  lower  than  that  figure  in  North  Caro- 
lina at  this  time.  A  total  of  407  inhabitants  multiplied  by  twenty 
years  would  equal  8140  inhabitants  for  one  year  and  at  a  death  rate  from 
tuberculosis  of  147  per  100,000  would  entitle  this  village  to  11.96  deaths 
from  tuberculosis  in  twenty  years.  Instead  of  having  approximately 
12  deaths  from  tuberculosis  they  had  92,  which  in  round  numbers  is  8 
times  as  many  deaths  as  the  average  death  rate  from  tuberculosis 
throughout  the  United  States.  But  it  is  known  that  the  population  did 
not  average  407  for  the  twenty  years,  as  there  were  no  people  living  in 
the  territory  occupied  by  this  village  when  the  silk  mill  was  first  estab- 
lished. This  was  the  first  silk  mill  to  be  established  in  the  south,  and 
was  considered  an  experiment,  and  the  few  people  who  worked  there 
lived  for  a  considerable  time  anywhere  in  and  around  the  town  wherever 
they  could  find  houses.  It  would  therefore  seem  proper  to  assume  that 
the  population  would  not  average  for  the  twenty  years  more  than  one- 
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half  the  present  number,  in  which  case  they  had  16  times  as  many 
deaths  as  the  average  death  rate  throughout  the  United  States.  Of  the 
407  popuhition,  350  were  white  and  57  were  colored.  There  were  no 
deaths  among  the  colored  population  from  tuberculosis.  It  would  not 
be  improper  to  compute  the  death  rate  on  the  white  population  alone, 
in  which  case  the  rate  would  be  higher. 

Contact  infection.  A  further  investigation  shows  that  there  are  in  the 
village  under  consideration  99  families,  and  in  round  numbers  an  aver- 
age of  4  to  each  family.  The  92  cases  of  tuberculosis  have  occurred  in 
25  families.  This  at  first  glance  would  seem  to  indicate  that  there  were 
4  times  as  many  families  who  had  not  had  a  case  of  tuberculosis  as  those 
that  had,  or  a  ratio  of  4  to  1.  But  this  is  not  a  correct  ratio  for  the  reason 
that  we  secured  the  names  of  every  family  that  had  resided  in  the  silk 
mill  village  in  the  twenty  years  in  which  there  had  been  a  case  of  tubercu- 
losis. We  could  not  secure  the  name  of  every  family  that  had  resided  in 
the  village  during  the  twenty  years,  but  it  is  safe  to  assume  that  in  this 
time  as  many  families  had  lived  there  and  moved  away  as  are  there  at 
present.  In  this  case  there  would  have  been  200  families,  only  25  of 
which  had  had  a  case  of  tuberculosis,  or  a  ratio  of  8  to  1.  It  is  entirely 
probable  that  the  ratio  is  higher  than  this.  And  too,  it  must  not  be 
forgotten  that  these  people  worked  together  in  the  same  mill,  attended 
church  and  Sunday  school  together  in  their  village  church  and  were  all 
acquainted  with  each  other  and  perhaps  \asited  with  each  other  quite 
generally. 

We  stated  above  that  the  tuberculosis  was  confined  to  25  families,  but 
the  records  show  that  it  was  confined  to  15  family  trees.  A  family  tree 
is  represented  by  the  diagram  accompanying  this  paper.  The  history 
of  tuberculosis  in  this  family  is  of  sufficient  importance  to  elaborate. 
We  were  unable  to  find  out  the  cause  of  death  of  the  husband  of  the  first 
Mrs.  D.,  nor  could  we  obtain  information  as  to  the  cause  of  death  of 
one  daughter-in-law.  The  others  are  shown  in  the  diagram  and  the 
history  is  as  follows : 

Mrs.  D.  had  tuberculosis  and  was  the  mother  of  2  sons.  The  2  sons  are 
married  and  have  families.     She  lived  with  one  son  20  miles  northwest  of 

W until  three  months  before  she  died.    This  son  became  infected;  Uke- 

wise  his  2  boys.     When  he  got  too  sick   to  make  a  living  on  the  farm  he 

moved  to  W ,  so  that  his  boys  could  support  him  by  working  in  the  silk 

mill.  He  and  his  2  sons  died  of  tuberculosis.  When  the  above  mentioned 
son  moved  to  W Mrs.  D.  went  to  M ,  10  miles  southeast  of  W , 
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to  live  wdth  her  other  son,  where  she  hved  three  months  and  died  of  tubercu- 
losis. This  son  has  a  wife,  a  boy  of  fifteen,  a  girl  two  years  old,  and  another 
girl  8  months  old.  In  this  short  space  of  time  the  grandmother  infected  the 
wnole  family,  unless  it  was  her  son  who  spread  the  disease.  This  is  the  his- 
tory: The  son  died  of  dysentery  four  weeks  after  his  mother  arrived  in  the 
home.  The  two-year-old  girl  showed  chnical  sjrmptoms  of  the  disease  at 
the  age  of  six,  four  years  after  the  grandmother  went  to  live  with  her,  and 
this  continued  for  nine  years  and  she  died  at  the  age  of  fifteen.  The  eight- 
months-old  girl  did  not  show  any  clinical  symptoms  until  at  the  age  of  twelve 
and  a  half  years.  She  died  at  the  age  of  fourteen.  The  fifteen-year-old  boy 
is  now  positive  to  the  Pirquet  test  and  has  definite  physical  signs  in  his  lungs, 
but  no  clinical  symptoms  and  is  at  work  in  the  mill.  This  son  has  died  of 
tuberculosis  since  the  survey.  The  widow  is  positive  to  the  Pirquet  diag- 
nostic test  and  has  a  cough,  suggesting  chnical  tuberculosis.     When   her 

husband  died  she  moved  to  W so  that  her  children  could  support  her 

by  working  in  the  silk  mill,  which  the  son  continues  to  do.  And  6  deaths 
and  1  case  are  charged  to  the  silk  mill,  while  in  reality  they  were  caused  by 
a  fond  mother  who  never  saw  the  mill. 

Another  family  tree  shows  13  deaths,  3  active  cases  and  5  positive  to 
the  Pirquet  test,  a  total  of  21.  Tuberculosis  was  brought  into  one  of 
the  families,  causing  6  deaths,  by  a  mother's  son  who  had  lived  in  an- 
other state  and  who  came  and  visited  with  his  uncle  for  more  than  a 
year,  the  first  one  to  take  it  being  the  boy  he  chummed  and  slept  with. 

In  the  study  we  made  the  Pirquet  test  on  130  people,  of  which  70  or 
53.8  per  cent  were  positive.  Of  these  55  lived  in  or  had  lived  in  the 
same  house  with  a  case  of  tuberculosis;  9  lived  next  door;  and  there  was 
no  history  of  exposure  obtainable  in  6. 

Much  more  evidence  could  be  submitted  along  this  same  line  would 
space  permit.  Let  us  say  in  closing  the  evidence  on  contact  infection 
in  this  study  that  the  sum  total  of  the  evidence  showed  that  80  per  cent 
of  all  cases  occurred  in  the  same  house  with  a  case,  and  a  large  percentage 
of  the  remainder  occurred  next  door,  while  there  were  no  cases  in  75 
per  cent  or  more  of  the  families. 

Does  not  prove  100  per  cent  infection.  Many  students  of  scientific  medi- 
cine doubt  the  statement  that  practically  100  per  cent  of  the  population 
of  the  United  States  is  infected  with  tuberculosis.  The  statements  on 
this  100  per  cent  infection  were  given  greater  credence  because  they  were 
backed  up  by  a  goodly  number  of  autopsies.  But  it  is  well  to  remember 
that  these  autopsies  were  done  on  hospital  ward  patients,  and  could  no 
more  be  indicative  of  the  population  in  general  than  the  deaths  from 
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diarrheal  diseases  in  the  slums  of  New  York  would  be  indicative  of  the 
deaths  from  the  same  diseases  on  Riverside  Drive.  So  the  Pirquet  test, 
showing  only  53.8  per  cent  positives  among  one-third  of  the  people,  in  a 
town  where  the  death  rate  from  tuberculosis  for  the  past  twenty  years 
had  been  16  times  as  high  as  the  average  for  the  United  States,  would 
indicate  that  the  100  per  cent  infection  claimed  by  a  few  pathologists 
and  echoed  by  a  great  many  other  people  at  least  needs  further  substan- 
tiation before  we  accept  it  as  proved.     It  is  worthy  of  note  that  45.7 
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per  cent  of  those  positive  to  the  Pirquet  test  showed  physical  findings  in 
the  lungs  or  glands,  or  both.  It  is  well  to  state  here  that  the  United 
States  Public  Health  Service  found  in  a  study  made  in  the  rural  districts 
of  Wisconsin  that  80  per  cent  of  those  living  in  a  house  with  an  open 
case  of  tuberculosis  were  positive  to  the  Pirquet  test,  50  per  cent  of 
those  who  lived  next  door  were  positive,  while  of  those  Uving  farther 
away  only  20  to  30  per  cent  were  positive.  E\-idently  further  study  on 
this  so  called  100  per  cent  infection  is  needed. 
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Hottse  itifectian.  It  is  difficult  to  convict  a  house  of  conveying  the 
infection  of  tuberculosis  from  one  person  to  another.  In  this  study  it 
developed  that  a  patient,  a  male,  sick  with  tuberculosis,  lived  in  a  house 
for  more  than  one  year,  and  that  his  sister  was  also  ill  with  the  same 
disease  part  of  this  time.  The  man  died  two  weeks  after  moving  out  of 
the  house.  The  house  stood  empty  for  one  year,  at  which  time  a  family 
of  negroes,  composed  of  2  adults  and  6  children,  moved  in  and  continued 
to  live  in  the  house  to  the  time  of  this  study,  a  period  of  eighteen  years. 
Not  one  of  the  family  had  ever  been  ill  with  anything  that  could  be  sus- 
pected of  being  tuberculosis,  and  every  member  of  the  family  was  in 
good  health  at  this  time.  No  attempt  was  made  to  fumigate,  disinfect 
or  otherwise  cleanse  this  house.  Another  house  in  the  \dllage  was  simi- 
larly occupied  by  3  persons  ill  with  tuberculosis,  all  of  whom  died  with 
the  disease  in  the  house.  The  house  remained  vacant  1  year  and  was 
then  occupied  by  a  white  family  consisting  of  2  adults  and  3  children, 
and  these  continued  to  live  in  this  house  for  a  period  of  17  years  up  to 
the  time  of  this  study.  No  effort  had  been  made  to  fumigate,  disinfect 
or  otherwise  cleanse  this  house.  No  case  of  tuberculosis  had  occurred 
in  this  family  and  all  were  well  at  the  time  of  this  study.  This  is  about 
the  only  evidence  on  house  infection  noted  in  this  study,  and  is  consid- 
ered very,  very  flimsy. 

There  were  many  other  interesting  things  developed  in  thus  study;  for 
example,  every  person  had  his  age,  height  and  weight  recorded,  from 
which  it  would  be  an  easy  matter  to  calculate  the  state  of  nutrition  in 
each  case  examined.  The  haemoglobin  index  for  each  patient  exam- 
ined was  recorded. 

It  was  our  opinion,  from  these  studies,  that  the  silk  mill  per  se  was 
not  responsible  for  the  tuberculosis,  but  that  it  was  a  matter  largely  if 
not  wholly  of  contact  infection,  and  that  all  the  original  cases  developed 
at  some  other  place  and  moved  into  the  silk  mill  village  and  of  course 
continued  to  communicate  the  disease  to  those  with  whom  they  asso- 
ciated most  closely,  which  in  most  instances  were  the  members  of  their 
own  family.     This  information  seemed  to  lull  to  sleep  the  conscience  of 

the  people  of  W ■  and  nothing  has  been  done  about  the  situation  so 

far  as  we  know.  While  we  do  not  consider  that  this  study  has  proved  any- 
thing beyond  a  reasonable  doubt,  we  do  feel  that  it  has  contributed  valu- 
able testimony  on  the  following  points: 

1.  House  infection,  that  is,  the  house  being  the  medium  of  transmitting 
the  infection  of  tuberculosis  from  one  person  to  another,  is  not  probable. 
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2.  The  infection  of  tuberculosis  is  not  transmitted  by  casual  exposure, 
but  requires  prolonged  exposure  and  massive  doses  of  the  tubercle 
bacillus  to  produce  serious  infection. 

3.  That  1(K)  per  cent  infection  with  the  tubercle  bacillus  is  a  myth, 
and  that  the  probabilities  are  that  the  infection  in  the  South,  and  par- 
ticularly in  North  Carolina,  is  not  likely  more  than  50  per  cent  and  very 
probably  much  lower. 

My  thanks  arc  due  Dr.  P.  P.  McClain,  Assistant  Superintendent  of  North  Carolina 
Sanatorium  and  Chief  of  Medical  Service,  Dr.  R.  McBrayer,  Clinician  and  Director  of  Lab- 
oratories .N'orth  Carolina  Sanatorium,  and  Miss  Grace  McCubbin.s,  R.  N.,  who  at  the  time 
was  taking  a  postgraduate  course  in  tuberculosis  nursing  at  the  Sanatorium  and  is  now 
doing  nursing  as  a  missionary  in  China,  for  valuable  aid  in  this  study. 


THE  CHILD'S  PLACE  IN  THE  TUBERCULOSIS  PROGRAM 

HENRY   D.  CHADWICK 
Weslfield  State  Sanatorium,  Westfield,  Massachusetts 

In  looking  backward  over  the  years  during  which  there  has  been  an 
active  campaign  for  the  cure  and  prevention  of  tuberculosis  we  find 
that  although  the  plan  of  attack  has  passed  through  many  phases,  it 
has  been  advancing  constantly  in  one  direction.  The  objective  has 
ever  been  to  get  hold  of  the  patient  when  he  was  in  the  incipient  stage 
of  the  disease. 

Our  idea  of  what  incipient  disease  really  is  has  changed,  as  our  knowl- 
edge of  the  pathology  of  tuberculosis  has  increased  and  our  methods  and 
skill  in  diagnosis  have  developed.  The  incipient  case  of  a  few  years 
ago  was  in  most  patients  the  counterpart  of  the  moderately  advanced 
type  of  today.  The  socalled  pretuberculous  and  doubtful  cases  of 
yesterday  are  now  very  often  unhesitatingly  classified  as  incipient  tuber- 
culosis and  are  given  treatment  at  the  most  favorable  time. 

Following  this  reasoning  to  its  logical  conclusion,  we  should  adopt  the 
suggestion  made  by  Brown  and  Heise  in  a  recent  paper,  namely;  that 
the  cases  formerly  classified  as  incipient,  that  is,  those  in  which  the  pul- 
monary lesions  are  less  in  extent  than  those  that  we  now  classify  as 
moderately  advanced,  be  called  minimal  instead  of  incipient.  This 
acknowledges  the  existence  of  a  stage  of  tuberculosis  that  is  intermediate 
between  the  really  incipient  period,  which  is  the  glandular  type  found 
in  childhood,  and  the  moderately  advanced  pulmonary  form,  commonly 
seen  in  adults  and  but  rarely  in  childhood.  The  term  minimal  dis- 
regards the  time  element,  and  refers  to  the  extent  of  the  lesion;  and 
therefore  better  describes  the  first  stage  of  pulmonary  disease.  The 
word  incipient  implies  early  or  commencing  disease  without  reference  to 
extent,  and  if  confined  strictly  to  its  time  significance  could  only  be 
used  to  describe  the  earliest  manifestations  of  tuberculosis. 

When  tubercle  bacilli  are  introduced  into  the  human  system  they 
find  lodgment  in  the  lymphatic  glands  where  they  remain  latent  for  a 
time.  This  is  the  period  of  infection.  The  stage  of  disease  begins 
when  these  bacilli  commence  to  multiply  and  form  tubercle.     This  is 
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the  real  incipient  stage  of  tuberculosis  found  very  frequently  in  children 
but  rarely,  if  ever,  in  adults.  We  should  look  ufxjn  tuberculosis  when 
it  is  confined  to  the  glands  as  being  in  its  primary  stage.  When  disease 
extends  to  the  lungs  or  other  organs  it  is  in  its  secondary  sUige  and  is  no 
longer  incipient.  I  would  suggest  therefore  that  the  term  incipient  as 
applied  to  tuberculosis  be  used  only  to  mean  disease  of  the  lymphatic 
glands. 

As  our  knowledge  has  increased  in  regard  to  methods  of  determining 
infection  we  realize  that  in  former  years  we  were  waiting  for  the  sec- 
ondary stages  to  develop  before  making  a  diagnosis  and  instituting 
treatment. 

Furthermore,  we  should  ponder  over  the  fact  that  although  the  death 
rate  from  tuberculosis  in  Massachusetts  steadily  declined  from  1885  to 
1915,  during  which  time  there  was  a  total  decrease  of  more  than  50 
per  cent,  it  has  fluctuated  within  narrow  limits  in  the  years  that  have 
since  elapsed. 

Hospitalization  and  isolation  of  patients  have  been  carried  out  to  a 
great  extent,  but  in  spite  of  this  segregation  of  open  cases  we  fmd  that 
the  Pirquet  tests  reveal  as  many  positive  reactions  as  in  former  years. 
The  tuberculin  sur\-ey  made  by  the  Framingham  Demonstration  in  1917 
showed  the  following  positive  results  in  testing  460  children: 

aies  ttr  unl 

1  to  2  years 15 

2  to  3  years 25 

3  to  4  years 31 

4  to  5  years 27 

5  to  6  years 52 

6  to  7  years 54 

The  sharp  increase  in  the  percentage  of  reactions  in  the  school  age 
group  5  to  6,  52  per  cent,  over  the  4  to  5  years  group,  which  was  27  per 
cent,  furnishes  facts  for  reflection.  It  is  hard  to  beUeve  that  the  expos- 
ure to  infection  is  twice  as  great  in  the  older  group.  The  only  note- 
worthy change  in  environment  of  these  two  age  groups  is  that  those 
between  5  and  6  attended  the  public  school.  The  inference  to  be  drawn 
from  this  fact  depends  upon  whether  we  look  upon  a  positive  Pirquet 
test  as  a  measure  of  the  resistance  of  an  infected  indi\-iclual  or  only  as 
an  evidence  of  infection. 

To  prove  that  it  is  only  an  evidence  of  infection  we  must  show  that 
the  child  is  subjected  to  greater  exposure  to  open  tuberculosis  after 
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five  years  old  than  he  was  before.  And  that  certainly  is  not  the  fact, 
because  in  the  first  place  children  of  the  age  to  attend  tlie  first  and 
second  grades  of  school  very  rarely  have  open  pulmonary  tuberculosis; 
and  second,  when  such  is  the  case  these  children  are  usually  too  ill  to 
attend  school.  School  infection  may  then  be  ruled  out  as  an  important 
factor.  The  opportunities  for  infection  are  far  greater  in  the  home  than 
elsewhere,  both  from  contact  with  human  tuberculosis  and  from  inges- 
tion of  bovine  bacilli  in  the  milk. 

The  death  rate  from  tuberculosis  in  children  under  five,  is  given  as 
127  per  10,000,  while  from  five  to  fifteen  it  drops  to  36  per  10,000,  and 
then  increases  rapidly  to  its  maximum  228  at  ages  thirty-five  to  forty- 
five;  another  proof  that  the  relative  resistance  to  tuberculosis  is  at  its 
greatest  point  during  childhood. 

If  we  look  upon  a  positive  skin  reaction  as  an  evidence  of  resistance 
to  an  existing  infection,  we  can  then  understand  why  there  is  an  increas- 
ing percentage  of  positive  reactions  from  the  period  of  infancy  through 
childhood  to  adolescence.  We  know  from  our  pathology  that  tuber- 
culosis is  a  generalized  disease  in  infancy,  and  that  as  the  child  grows 
older  we  have  a  localization  of  the  infection  in  the  bones  and  lymphatic 
glands.  Such  would  not  be  true  if  resistance  did  not  increase  with  the 
age  of  the  child.  It  may  be,  therefore,  that  the  doubling  in  the  number 
of  reactions  in  the  five  to  six  year  group  may  be  due  to  a  greatly  increased 
resistance  to  tuberculosis,  which  may  have  been  acquired  during  that 
age  period. 

Some  valuable  information  could  be  obtained  on  this  point  if  the  chil- 
dren that  did  not  react  to  the  Pirquet  test  in  the  Framingham  group 
could  be  kept  under  observation  and  given  the  test  every  two  years 
until  all  were  eliminated  by  proving  to  be  reactors  or  else  reach  twenty 
years  of  age.  It  might  be  that  some  of  these  children  with  a  known 
reacting  age  would  subsequently  develop  pulmonary  tuberculosis.  We 
might  then  obtain  data  upon  which  we  could  base  conclusions  as  to  the 
effect  of  early  infection  as  compared  with  later  infections  on  the  course 
of  the  disease. 

It  may  be  that  infection  acquired  between  five  to  ten  years  of  age, 
when  natural  resistance  to  pulmonary  tuberculosis  seems  to  be  at  its 
highest  point,  confers  more  protection  on  an  individual  than  the  pri- 
mary infection  incurred  at  a  later  age  period.  The  almost  certain  fatal- 
ity for  a  child  found  to  have  open  tuberculosis  in  the  years  immediately 
following  puberty  and  the  occasional  case  of  socalled  galloping  consump- 
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tion  in  younR  adults  niuy  be  on  account  of  late  primary  infcclion.  'ITie 
lack  of  resistance  shown  in  such  cases  may  be  due  to  the  absence  of  pro- 
tective immunity  conferred  by  childhood  infection. 

It  is  proliabii-  thai  the  change  from  ihv  home  environment  of  many 
of  these  children  to  the  dilTerent  atmosphere  and  surroundings  met  with 
in  school  may  really  be  beneficial.  We  find  at  Westfield  that  the  chil- 
dren attending  the  sanatorium  school  make  better  gains  in  weight  and 
run  more  normal  temperatures  than  when  they  are  not  in  school.  School 
hours  serve  as  rest  periods  from  active  play  and  strenuous  exercise. 
Too  much  play,  even  in  the  open  air.  as  well  as  too  long  school  days, 
may  cause  fatigue  and  lower  resistance  to  disease.  A  child  needs  rest, 
but  not  too  much  at  one  time.  A  child  needs  play,  but  not  too  long 
continued.  A  child  needs  school,  but  not  too  many  hours  per  day. 
Frequent  variations  of  rest,  school  and  recreation  should  make  up  a 
child's  day. 

The  vigorous  antituberculosis  campaign  that  has  been  waged  for  many 
years  has  been  successful  in  greatly  reducing  the  death  rate  but  this 
still  remains  high.  The  emphasis  has  been  put  upon  diminishing  the 
opportunities  for  infection  from  both  human  and  bo\'ine  tj'pes.  but  as 
yet  there  is  no  evidence  of  any  diminution  in  the  number  of  infected 
people.  We  wonder  whether  it  is  worth  while  to  continue  to  concen- 
trate our  efforts  upon  preventing  infection  from  a  bacillus  that  seems 
to  be  ubiquitous.  It  would  be  unwise,  however,  in  the  present  state  of 
our  knowledge,  to  relax  in  any  way  the  well  established  methods  now 
in  use.  We  should  bring  our  additional  reser\'es  to  bear  upon  the  prob- 
lem of  increasing  the  resistance  to  tuberculosis  of  the  child  between  the 
ages  of  five  and  fifteen.  This  is  the  period  when  the  tuberculosis  death 
rate  is  at  its  lowest  point.  Resistance  to  infection  is  then  very  high  and 
it  seems  to  me  that  we  can  accomplish  the  greatest  good  by  aiding  nor- 
mal metabolism  as  much  as  possible  at  that  time  in  everj'  feasible  way. 
We  should  strive  to  build  up  a  strong  body  by  proper  food,  sufficient 
sleep  and  supervised  recreation  in  the  open  air.  so  that  the  tubercle 
bacilU,  which  we  may  take  for  granted  are  present,  will  be  buried  so 
deep  in  fibrous  tissue  that  the  ordinary'  stress  of  later  life  may  not,  by 
lowering  resistance,  reactivate  and  release  them. 

Fortunately  this  favorable  time  is  the  school  period  when  the  public 
authorities  have  an  opportunity  to  super\-ise  and  direct  a  child's  activi- 
ties to  a  greater  extent  than  at  any  other  age  in  the  life  of  an  indi%-idual. 
We  have  made  a  beginning,  as  is  shown  by  the  child  welfare  work  and 
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nutrition  classes  that  are  being  organized  in  many  cities.  This  work 
should  be  fostered  and  made  so  comprehensive  that  all  children  attend- 
ing school  are  graded  each  year  according  to  physical  standards  as  they 
pass  through  the  primary,  grammar  and  high  school  grades.  A 
thorough  examination  of  each  child  at  the  beginning  of  every  school 
year  would  be  desirable,  but  until  enough  school  physicians  are  employed 
to  make  this  possible  the  child  could  be  weighed  and  measured  by  the 
teacher  and  annual  records  compared.  Those  who  are  underweight 
should  have  a  thorough  physical  examination  to  determine  if  possible 
the  cause  of  this  condition.  These  physical  defectives  should  then  be 
classified.  There  will  be  some  with  enlarged  tonsils  and  adenoids; 
others  with  defective  vision  or  hearing,  and  others  with  carious  teeth; 
but  after  all  these  easily  recognized  defects  have  been  corrected  there  will 
remain  a  considerable  group  that  will  be  found  on  careful  examination 
to  have  tuberculous  cervical  or  bronchial  glands. 

The  most  common  symptom  of  childhood  tuberculosis  is  fatigue. 
It  may  be  exhibited  in  different  ways,  by  nervous  irritability  or  increased 
restlessness.  The  child  will  not  want  to  play  games  at  all  or  only  for 
short  periods.  He  cannot  compete  with  healthy  children  either  in 
work  or  play.  He  is  considered  queer  by  his  companions  and  lazy, 
languid  or  inattentive  by  his  teachers.  Such  children  may  have  occa- 
sional febrile  attacks  which  keep  them  from  school  for  a  few  days  at  a 
time.  These  ill  turns  are  frequently  called  colds,  malaria,  grippe,  diges- 
tive disturbances  or  bronchitis.  Such  are  the  names  under  which 
tuberculosis  masquerades  in  its  incipient  manifestations. 

Furthermore,  it  must  be  borne  in  mind  that  occasionally  children  may 
have  glandular  tuberculosis  and  stiU  be  normal  or  above  normal  in 
weight.  They  will,  however,  exhibit  the  same  symptoms  of  fatigue  and 
they  must  be  considered  physical  defectives  and  treated  accordingly. 

Cough  is  not  a  noticeable  symptom  in  many  of  these  children. 

On  rare  occasions  a  child  will  have  a  strident,  paroxysmal  cough  at 
night.  It  resembles  whooping  cough  very  much  in  sound  but  the 
excessive  mucous  secretion  is  absent.  This  is  a  pressure  symptom  due 
to  enlarged  bronchial  glands  and  the  reclining  posture  seems  to  induce 
it.  Also  sudden  changes  in  temperature  or  violent  exercise  will  produce 
a  paroxysm. 

How  are  we  going  to  set  about  increasing  resistance  to  tuberculosis 
in  children?  I  think  we  should  keep  in  mind  the  fact  that  physical 
development  is  equally,  if  not  more,  important  than  education  because 
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much  learning,  gained  at  the  expense  of  ill  health,  is  of  little  value  to  an 
individual.  The  school  system  should  be  made  to  fit  the  child;  not  the 
child  to  fit  the  system. 

Children  in  the  first  four  grades  should  not  be  obliged  to  go  to 
school  more  than  two  and  a  half  hours  daily.  They  will  then  have  an 
opportunity  to  spend  half  the  day  in  recreation  in  the  open  air  and 
sunlight.  To  change  to  this  plan  would  not  require  more  teachers  or 
more  schoolrooms,  because  the  present  classes  could  be  di\ided  and 
one-half  go  in  the  morning  and  one-half  in  the  afternoon.  The  school- 
master would  doubtless  say  that  it  would  be  impossible  to  cover  all  the 
work  that  is  now  required  by  the  public  school  system  in  this  limited 
time.  I  would  reply  that  by  leaving  out  the  nonessentials  the  work 
can  be  easily  done.  At  the  Westfield  State  Sanatorium  school  the 
children  cover  all  the  necessary  work  of  the  eight  grammar  grades  in 
half  daj'  sessions  and  these  children  are  not  up  to  normal  in  physical 
condition.  Children  of  the  higher  grammar  grades  could  attend  two 
sessions  daily  without  harm  if  they  were  not  given  home  lessons.  With 
this  modification  of  the  public  school  system  the  child's  mental  and 
physical  welfare  would  be  given  equal  consideration. 

Even  under  present  conditions  subnormal  children  should  be  class- 
ified according  to  their  degree  of  physical  disabOity.  This  could  be 
done  by  di\'iding  them  into  three  groups.  The  first  group  would  con- 
tain those  who  are  able  to  attend  two  sessions  daily.  They  are  only 
slightly  subnormal  and  their  symptoms  intermittent.  Most  of  these 
children  need  only  to  have  their  diet  changed  and  more  hours  of  sleep 
and  rest  to  come  up  to  normal.  The  second  group  would  comprise  the 
children  who  are  ob\iously  undernourished.  They  have  occasional 
days  of  illness  requiring  absence  from  school.  They  are  nervous,  rest- 
less and  inattentive.  They  have  to  be  pushed  along  by  the  teacher  to 
keep  up  with  their  classes.  Insult  is  actually  added  to  injury  when 
they  are  kept  after  school  to  do  work  over  or  are  given  home  lessons. 
These  children  should  only  attend  half  day  sessions  and  spend  the  other 
half  day  out  doors  in  rest  and  play.  Their  diet  should  be  carefully 
regulated.  Keep  in  mind  that  a  tired  child  will  not  eat.  Something 
more  than  placing  nourishing  food  before  such  a  child  is  needed.  Rest 
must  precede  meal  hours  in  order  to  develop  an  appetite.  Rest,  appe- 
tite, food  is  the  sequence  to  remember  in  considering  the  needs  of  a 
tuberculous  child.  It  is  not  always  more  or  better  food  that  is  required 
to  make  such  a  child  gain  in  weight.     Often  it  is  an  additional  period  of 
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rest  and  quiet  that  is  the  key  to  the  solution  of  the  problem.  The  third 
group  exhibit  more  marked  and  persistent  sjTnptoms  of  active  disease. 
Some  from  group  two  wiU  have  to  be  included  because  the  home  condi- 
tions cannot  be  made  suitable  on  account  of  poverty  or  stupidity  of  the 
parents.  These  children  should  go  to  a  sanatorimn  school  where  they 
can  have  constant  supervision  and  careful  regulation  of  rest  and  exercise. 

Lunches  of  bread  and  butter  and  milk  should  be  provided  for  all 
underweight  children  who  attend  the  morning  session  because  such 
children  are  very  apt  to  go  to  school  without  much  or  any  breakfast, — 
not  necessarily  because  food  was  not  provided,  but  because  they  have 
no  morning  appetite.  This  is  especially  true  of  children  with  a  smoul- 
dering tuberculous  infection.  If  a  chUd  is  not  keeping  up  physically  in 
the  two  session  school  he  should  be  sent  to  the  one  session  school  and 
his  program  of  study  modified  accordingly.  Rest  hours  at  home,  more 
hours  of  sleep  and  a  change  of  diet,  if  need  be,  would  keep  more  of  these 
children  from  dropping  to  the  third  group,  where  sanatorium  treatment 
is  required. 

The  methods  I  have  outlined  would  prevent  children  from  getting 
too  far  down  in  the  scale  of  ill  health  without  the  parents  or  teachers 
being  made  aware  of  it.  It  is  not  just  to  the  child  to  wait  imtil  an 
explosion  occurs.     Preventive  measures  should  precede  curative  measures. 

School  nurses  are  needed  to  follow  up  the  children  in  the  home  and  see 
that  the  parents  realise  that  their  children  are  in  need  of  extra  care  to 
prevent  the  development  of  serious  illness  and  thus  obtain  their  cooper- 
ation in  carrying  out  the  plans  that  are  recommended. 

I  linnly  beUeve  we  can  do  more  to  lower  the  adult  death  rate  by 
proper  care  and  supervision  of  the  children  before  the  age  of  fifteen 
years  than  we  can  do  by  the  best  recognized  treatment  after  that  age 
period  has  passed.  All  of  nature's  forces  which  go  to  build  up  resistance 
should  be  conserved  and  increased  in  all  possible  ways  during  the  devel- 
opmental period  of  a  chUd's  life. 

Then,  when  adolescence  approaches  and  merges  into  manhood  and 
womanhood  and  the  call  of  life's  duties  and  pleasures  are  at  their  maxi- 
mum, the  reserve  which  has  been  stored  up  will  prove  sufficient  to  meet 
the  demand  made  upon  it. 
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At  the  close  of  the  war  the  period  of  adjustment  following  the  armi- 
stice and  demobilization  was  naturally  a  time  for  serious  reflection  and 
consideration  of  what  had  been  accomplished  in  our  fight  against  tuber- 
culosis during  the  last  thirty  years.  It  was  the  logical  time  to  take 
stock  as  it  were,  to  make  a  critical  analysis  of  the  various  methods  that 
had  been  employed  in  this  campaign  and  to  ascribe  to  each  its  practical 
value  and  share  in  the  results  that  have  been  brought  about.  Those  of 
us  who  gave  up  our  work  at  home  to  follow  some  antituberculosis 
acti\nty  abroad  were  fortunate  in  obtaining  a  double  perspective  and 
broader  view  of  the  situation.  Obliged,  on  the  other  hand,  to  make 
comprehensive  surveys  of  problems  to  be  met,  we  were  naturally  forced 
to  consider  more  critically  and  carefully  the  .American  methods  of  pro- 
cedure we  were  trying  to  introduce  and  apply. 

Thus,  in  studying  the  situation  in  France,  the  most  striking  feature 
that  met  us  was  the  lack  of  a  comprehensive  scheme  of  organization  and 
the  absence  of  a  unified  plan  of  attack.  We  were  struck  by  the  bril- 
liancy and  genius  displayed  in  isolated  instances,  but  encountered  on 
many  sides  a  marked  tendency  to  individualism.  There  was  no  national 
tuberculosis  association  or  any  other  national  scheme  of  publicity 
and  education,  which  could  organize  a  generalized  programme.  The 
result  had  been  that  so  many  efforts  remained  localized.  WTiile  some 
of  the  most  epoch  making  discoveries  had  had  their  origin  in  France,  so 
much  so  that  the  introduction  of  American  methods  might  even  seem  a 
presumption,  they  had  never  been  coordinated  with  any  broad  scheme 
of  application.  The  principal  efforts  had  been  directed  toward  study 
and  research  along  bacteriological  lines,  the  tubercle  bacillus,  immun- 
ology, and  prevention  of  infection.  But,  except  in  a  few  instances, 
little  attention  had  been  paid  to  the  immense  social  background  of 
tuberculosis,  wherein  are  grouped  the  many  interacting  and  correlated 
predisposing  factors  that  play  the  more  important  part  in  the  develop- 
ment or  evolution  of  clinical  active  tuberculosis. 
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Reflecting  back  from  our  experience  abroad,  it  was  only  natural,  once 
we  were  ready  to  resume  our  work  at  home,  that  we  should  search  more 
carefully  our  own  methods  and  be  more  awake  to  the  defects  and  faults 
of  our  own  campaign  against  tuberculosis.  In  this  spirit  of  self  criti- 
cism we  found  that,  to  a  certain  extent,  some  of  the  faults  that  we  had 
found  abroad  existed  also  in  our  own  country.  It  has  come  to  be 
accepted  by  many  that  we  too  have  spent  too  much  energy  along  the 
lines  of  infection  instead  of  paying  more  attention  to  the  predisposing 
factors,  such  as  sanitary  conditions  of  homes,  factories  and  schools, 
personal  hygiene  and  the  many  social  errors  that  lie  at  the  bottom  of 
the  whole  question;  the  real  causes  that  bring  about  the  development  of 
manifest  tuberculosis  as  distinguished  from  simple  infection. 

The  other  point  that  has  been  brought  out  by  this  study  is  the  fact 
that  in  the  campaign  against  tuberculosis  we  have  been  seriously  handi- 
capped by  the  lack  of  more  active  and  more  general  cooperation  on  the 
part  of  the  practising  physician,  particularly  the  general  practitioner  in 
the  rural  portions  of  our  country.  The  details  in  this  connection  will 
be  brought  out  more  fully  below,  after  we  shall  have  considered  certain 
general  aspects  of  the  tuberculosis  problem. 

It  is  not  in  place  here,  nor  is  it  the  purpose  of  this  paper  to  enter  into 
any  academic  discussion  of  such  questions  as  immunity  through  ijifection 
or  superinfection  in  the  adult.  It  may  be  safer  not  to  take  too  extreme 
a  view  or  to  assume  that  any  immunity  that  has  been  acquired  by  infec- 
tion is  absolute.  Massive  infection  should  always  be  guarded  against, 
especially  in  young  people.  Because  we  vaccinate  successfully  against 
smallpox  and  typhoid  fever,  we  do  not  necessarily  abrogate  former 
precautions  as  to  quarantine  or  protection  of  water  supply.  Preven- 
tion of  infection  would  undoubtedly  be  the  ideal  to  strive  for;  and  simply 
because  it  seems  impossible  to  realize,  while  on  the  other  hand  we  can 
bring  about  practical  results  by  diminishing  or  ameliorating  the  pre- 
disposing factors,  it  would  seem  wiser,  in  our  general  propaganda  at 
least,  to  modify  the  information  given  out  to  the  public,  in  order  to  allay 
phthisiophobia  which  was  developed  to  such  an  extent  as  to  obstruct 
the  very  measures  that  would  make  for  greater  safety  and  protection  of 
the  community. 

One  point  that  should  be  brought  out  and  emphasized  repeatedly, 
however,  is  the  fact  that  exacerbations  of  chronic  tuberculosis  which  we 
meet  with  clinically  are  not  the  result  of  recent  infection  but  represent 
only  one  episode  in  the  long  course  of  tuberculosis  infection  in  that 
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particular  individual.  The  correct  conception  of  this  fact  has  a  very 
important  bearing  upon  our  attitude  toward  the  tuberculosis  problem. 
If,  in  a  given  case,  for  example,  there  is  a  history  of  occasional  exposure 
to  infection,  one  year  or  si.x  months  ago,  and  the  patient  on  examination 
presents  the  physical  signs  of  a  chronic  I'lbrocascous  process  obviously 
of  years  standing,  it  may  be  very  consoling  to  a  relative  to  be  able  to 
say  definiti'ly,  that  such  recent  exposure  was  not  the  source  of  the 
disease.  Many  cases  of  supposed  conjugal  infection  arc  probably  the 
result  either  of  coincidence  or  living  under  the  same,  unfavorable  envi- 
ronment. It  is  certainly  difficult  to  prove  the  fact  of  infection  in  these 
cases. 

In  the  prevention  of  tuberculosis  we  must  seek  out  and  remove  the 
factors  that  lie  in  environment.  We  must  search  for  and  discover  the 
individual  before  the  disease  becomes  manifest.  We  talk  glibly  about 
removing  an  advanced,  open  case  of  tuberculosis  from  the  home  in 
order  to  protect  the  rest  of  the  family  from  infection,  when  the  condition 
has  probably  existed  for  some  years,  and  all  the  members  of  the  family 
have  been  infected  long  ago.  The  proper  time  to  prevent  infection 
would  have  been  before  the  disease  had  become  active  and  the  case  an 
open  one.  Under  such  circumstances  the  most  efiBcacious  plan  of  pre- 
vention would  be  to  build  up  the  resistance  of  the  children  in  such  a 
family,  in  order  to  prevent  infection  which  presumably  has  taken  place 
from  developing  into  active  clinical  disease.  It  will  be  a  more  prolit- 
able  investment  to  see  that  such  children  have  a  healthier  environment, 
that  they  are  better  housed,  that  they  are  better  fed,  that  their  resist- 
ance is  not  further  impaired  by  physical  defects,  that  their  immunity 
is  not  undermined  by  long  hours  in  poorly  built  and  badly  ventilated 
school  houses,  that  they  are  protected  after  they  leave  school  and  begin 
to  seek  a  liveUhood  by  a  proper  inspection  and  control  of  factorj-^  and 
labor  conditions.  It  is  along  such  lines  that  our  educational  and  awak- 
ening propaganda  should  be  directed.  We  have  devoted  too  much  time 
on  the  tubercle  bacillus  itself,  when  we  could  expend  our  efforts  more 
profitably  by  making  the  soil  unfavorable  and  thus  rendering  the  germ 
harmless.  This  must  not  be  interpreted  as  deprecating-  the  research 
work  of  the  laboratory.  Its  contributions  have  been  invaluable  and  the 
search  for  a  remedy  for  tuberculosis  has  been  the  incentive  to  some  of 
the  greatest  discoveries  in  immunology.  But  for  the  purpose  of  popular 
education  and  as  a  basis  for  a  social  campaign  against  tuberculosis,  we 
shall  accomplish  more  if  we  accept  the  ubiquity  of  the  tubercle  bacillus, 
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if  we  acknowledge  the  hypothesis  of  childhood  infection  and  the  latency 
of  tuberculosis;  if  we  start  out  in  our  attack  with  the  assumption  that 
the  average  adult  of  civilization  is  relati\ely  immune  against  external 
superinfection,  as  a  result  of  tliat  childhood  infection,  and  that  our 
efforts  toward  prophylaxis,  as  well  as  those  of  treatment,  must  be  based 
upon  the  hygienic  principles  that  will  bring  about  the  greatest  resistance, 
the  greatest  degree  of  immunity  and  the  maximum  antibody  production. 

Taking  up  tlie  tuberculosis  problem  of  \'irginia  we  find  that  it  is  a 
fairly  formidable  one,  not  only  because  of  the  number  of  cases  existing, 
which  can  only  be  approximated  on  the  basis  of  the  mortality  figures,  but 
also  for  the  reason  that  it  is  so  largely  a  rural  problem  and  therefore 
presents  a  number  of  difliculties.  There  is  furthermore  the  factor  of 
tuberculosis  of  the  colored  population  which  in  itself  constitutes  a 
matter  for  serious  study  and  contemplation.  It  has  been  difficult  to 
make  a  very  satisfactory  study  of  the  mortahty  statistics  for  the  reason 
that  Virginia  was  not  added  to  the  registration  area  until  1912.  For 
that  reason  a  very  exact  determination  of  the  various  curves  for  urban 
and  rural  or  for  white  and  colored  is  not  feasible.  Nor  is  it  pos- 
sible with  the  figures  at  our  disposal  to  make  accurate  curves  for  the 
dift'erential  tuberculosis  mortahty,  and  show  the  variations  of  the  dif- 
ferent forms  of  tuberculosis.  However,  the  curves  for  the  last  five  years, 
showing  an  annual  number  of  deaths  averaging  more  than  3000,  would 
make  it  safe  to  assume  that  there  are  at  least  18,000  open  active  cases 
of  tuberculosis,  with  an  additional  18,000  less  advanced  but  active  cases, 
at  any  one  time. 

There  are  at  the  present  time  400  beds  for  white  patients  and  orJy 
100  beds  for  colored  patients  in  the  State  Sanatoriums,  with  probably 
less  than  100  additional  beds  for  indigent  or  semi-indigent  patients  in 
all  other  institutions  in  the  state.  For  the  greater  number  of  existing 
cases  therefore  there  are  no  facihties  for  institutional  treatment.  But 
even  if  such  facilities  did  exist  it  is  safe  to  assume  that  most  of  the  beds 
would  remain  vacant  unless  other  coordinated  agencies  were  to  be  estab- 
lished in  order  to  bring  these  patients  in  touch  with  such  institutions. 
The  sanatorium  operating  alone  as  an  isolated  agency  would  fail  to 
reach  most  of  them.  However,  there  are  probably  not  more  than  four 
tuberculosis  dispensaries  existing  at  the  present  time,  all  located  in  the 
larger  cities.  No  permanent  tuberculosis  dispensaries  have  been  estab- 
lished for  the  rural  population,  although  an  attempt  to  estabUsh  them 
has  been  made  in  one  county. 
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There  is  obviously  great  need  therefore  for  more  extensive  organiza- 
tion  and  better  machinery  in  order  to  search  out  and  discover  the  greater 
number  of  patients,  many  of  whom  are  unaware  of  their  condition,  not 
taking  any  treatment,  or  observing  no  precautions  toward  preventing  the 
further  development  of  their  malady.  In  order  to  bring  them  under 
control  for  purposes  of  e<lucation  as  much  as  for  treatment,  there  is 
urgent  demand  for  a  comprehensive  system  of  dispensaries  which  must 
however  be  permanent  institutions.  There  must  be  an  adequate  staff  of 
public  health  visiting  nurses  operating  from  the  dispensaries,  to  reach 
the  most  remote  mountain  settlements  and  to  bring  the  patients  to  the 
dispensaries  for  examination  and  diagnosis  each  regular  clinic  day. 
Such  dispensaries  should  work  with  the  local  practising  physicians  and 
provide  the  services  of  a  fulltime  tuberculosis  specialist,  who  shall  act 
in  a  consulting  capacity,  cooperating  with  the  local  physicians,  but  not 
undertaking  to  prescribe  for  or  treat  any  patients,  unless  these  are  too 
poor  to  pay  a  private  physician,  or  only  if  requested  by  the  family 
physician. 

In  suitable  cases  the  dispensary  consulting  physician  should  recom- 
mend institutional  treatment  through  the  family  physician  but  should 
not  refer  patients  directly  for  admission.  For  the  rural  communities 
it  would  be  sufficient  to  hold  such  dispensary  sessions  once  in  two  weeks, 
the  personnel  being  furnished  by  or  through  a  central  dispensar}-  located 
in  the  principal  city  of  the  county.  The  intervals  between  dispensary 
sessions  should  be  used  by  the  nurses  for  instructive  follow  up  work  and 
individual  education  and  demonstration.  Special  diagnostic  features 
such  as  X-ray,  laryngeal,  and  other  special  examinations  could  be 
provided  at  the  central  dispensary  to  which  patients  from  the  rural 
dispensary  would  be  referred.  The  central  dispensary-  might  well  be 
connected  with  a  local  hospital. 

These  dispensaries  should  also  be  in  \erj-  close  relation  to  the  sana- 
torium, and  patients  should  be  referred  back  to  them  after  discharge, 
in  order  that  they  may  be  followed  up  by  the  \-isiting  nurse  to  see  that 
they  continue  to  carr^^  out  the  instructions  they  may  have  received  and 
in  this  way  help  to  insure  a  greater  permanency  of  benefit.  Such  a 
system  would  help  in  selecting  the  cases  suitable  for  sanatorium  treat- 
ment, and  promote  the  efficiency  and  usefulness  of  the  institutions  consid- 
erably, by  preventing  recurrence  after  discharge.  For  to  repeat  once 
more,  the  acute  exacerbations  of  chronic  tuberculosis  are  only  single 
episodes  in  the  life  histor>'  of  tuberculous  infection  of  the  indi\idual 
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and  permanent  arrest  can  only  be  secured  or  attained  by  careful  obser- 
vation and  supersasion  over  a  much  longer  period  than  most  patients 
can  be  induced  to  remain  at  a  sanatorium. 

Left  to  itself  as  an  isolated  unit  without  any  correlated  agencies,  the 
sanatoriimi  sacrifices  much  of  its  usefulness  in  the  general  campaign 
against  tuberculosis,  because  it  would  fail  to  reach  any  but  a  small 
number  afHicted;  while  the  care  of  the  patient  after  the  sanatorium  has 
come  to  be  a  much  discussed  and  serious  problem. 

Finally,  as  the  tuberculosis  problem  is  so  intimately  related  to  all 
other  pubHc  health  problems,  its  various  agencies  should  be  in  relation 
with  all  e.xisting  pubhc  health  agencies  in  a  given  community.  The 
tuberculosis  dispensarj'  might  with  advantage  be  hnked  up  directly  with 
a  diagnostic  or  health  center  and  in  this  way  work  hand  in  hand  with 
child  welfare,  infant  hygiene,  life  extension,  school  inspection,  housing 
conunission,  factor}'  control,  sanitation  and  all  other  pubhc  healtli  agen- 
cies. But  all  these  agencies  wall  fail  to  attain  the  maximum  degree  of 
eflSciency  unless  they  have  the  hearty  interest  and  cooperation  of  the 
practising  physician.     This  question  requires  fuller  consideration. 

There  are  two  important  reasons  wh}-,  in  connection  with  tuberculosis 
work  especially,  we  have  hitherto  failed  to  obtain  the  necessary  cooper- 
ation of  the  private  physician.  One  of  these  is  that  there  has  been  a 
lack  of  instruction  and  training  in  tuberculosis  at  our  medical  schools 
and  the  second  reason  is  that  in  many  instances  tuberculosis  work,  as 
well  as  many  other  social  activities,  have  been  initiated  by  laymen 
without  taking  the  physician  into  their  confidence.  Taking  up  the 
first  point,  the  lack  of  proper  knowledge  of  tuberculosis,  it  is  ob\'iously 
not  through  an}-  fault  of  the  doctor,  if  he  has  only  a  hazy  idea  of  tuber- 
culosis. This  subject  has  been  seriously  neglected  in  our  colleges  and 
hospitals.  There  are  few  schools  that  require  systematic  special  instruc- 
tion in  tuberculosis.  Furthermore,  since  the  infectious  nature  of  tuber- 
culosis has  been  estabhshed,  patients  suffering  from  this  disease  have 
been  banished  from  the  general  hospital,  where  they  could  be  studied  in 
correlation  with  other  diseases  ot  the  chest  and  where  autopsy  nnamgs 
could  be  compared  with  the  physical  signs,  X-ray  findings  and  cHnical 
symptoms.  Strong  pleas  have  been  made  recently  in  favor  of  a  sepa- 
rate ward  or  small  pa\ihon  in  connection  with  general  hospitals,  to 
pro\ide  a  limited  nimiber  of  tuberculosis  patients  for  teaching  purposes. 

There  is  the  greatest  need  for  thorough  undergraduate  instruction  in 
this  subject,  in  order  that  our  coming  physicians  may  understand  tuber- 
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culosis  in  its  broadest  clinical,  biological  and  sociological  asf>ects.  It  is 
not  sutlicient  merely  to  make  a  physical  examination  and  discover  the 
ultimate  rdlc.  What  is  required  is  the  ability  from  the  history,  clinical 
s>Tiiptonis  and  physical  signs  to  reconstruct  the  whole  history  of  the 
disease  in  the  given  individual,  in  order  to  decide  what  were  the  causes 
and  factors  that  brought  about  the  evolution  of  active  tuberculosis; 
then  knowing  all  these  facts,  including  a  knowledge  of  the  hnancial, 
domestic,  and  social  condition,  to  decide  what  is  to  be  the  best  way  of 
treating  him  and  what  are  the  prospects  of  his  getting  well. 

Considering  linally  the  cooperation  of  the  practising  physician,  it 
should  be  emphasized  again  that  no  plan  of  antituberculosis  organiza- 
tion that  does  not  include  him  in  its  plan  and  scope  can  hope  to  attain 
the  fullest  degree  of  usefulness.  It  is  a  very  just  criticism  of  many 
social  and  philanthropic  efforts,  initiated  by  la>-men  from  the  highest 
humanitarian  and  most  unselfish  motives,  that  they  have  not  taken  the 
practising  doctor  into  their  confidence  and  made  him  a  partner  of  their 
activities.  Particular!)-  in  the  rural  districts  the  family  physician 
exercises  a  great  influence  over  his  patients  throughout  his  community, 
and  could  be  the  first  to  direct  them  toward  the  nearest  tuberculosis 
agency  available.  He  should  be  made  acquainted  with  the  location 
and  scope  of  such  agencies  and  know  the  most  direct  method,  by  which 
he  can  avail  himself  of  their  help.  He  should  remain  in  intimate  rela- 
tion with  their  operations. 

It  must  be  considered,  furthermore,  that  the  private  practitioner  has 
an  inalienable  right  to  earn  a  livelihood  by  practising  his  profession. 
Neither  public  or  private  efforts  at  bettering  community  health  should 
interfere  with  this  pri\-ilegc,  which  has  been  granted  him  by  the  state  on 
the  basis  of  certain  educational  requirements.  These  represent  capital 
invested.  The  public  agency  should  not  seek  to  divert  his  patients, 
prescribe  for  or  treat  them,  unless  they  actually  require  such  help  as  he 
cannot  give  them.  It  should  sustain  the  doctor,  as  far  as  consistent 
with  the  interests  of  his  patients.  The  public  health  agency  may  help 
him  in  confirming  a  diagnosis  that  he  might  be  reluctant  to  make,  in 
view  of  the  still  existing  feeling  and  sentiment  against  tuberculosis  as  a 
social  stigma.  It  may  also  help  him  by  placing  at  his  disposal  special 
knowledge  and  facilities  in  the  way  of  laboraton.^  and  X-ray  examina- 
tions, for  example.  In  return,  it  is  only  fair  that  he  should  extend  his 
aid  in  the  fight  against  tuberculosis,  and  more  especially,  by  reporting 
suspected  or  definite  cases,  help  in  locating  the  centre  of  infection. 
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Operating  in  this  way  his  prestige  will  not  suffer,  nor  will  he  incur  mate- 
rial loss.  On  the  contrary,  a  greater  interest  in,  and  knowledge  of, 
health  matters  in  his  community  will  only  increase  his  influence  and 
scope  and  be  to  his  own  practical  advantage,  provided  he  is  suifi- 
ciently  progressive  to  take  advantage  of  such  facilities  and  wide  awake 
to  follow  the  newer  trend  and  development  in  the  field  of  medicine. 
The  time  may  come  when  we  shall  adopt  the  oriental  system  of  paying 
doctors  to  prevent  disease  and  when  all  physicians  will  be  fulltime 
men  paid  by  the  community  or  the  state.  But  until  that  time  comes, 
we  must  enlist  the  private  doctor  as  an  important  and  valuable  ally  in 
our  plan  of  campaign  against  tuberculosis. 


EDITORIAL 

AGAIN  INFLUENZA  AND  TUBERCULOSIS:    A  LETTER  FROM 
DOCTOR  FISHBERG 

When  the  epidemic  of  influenza  first  broke  out  during  the  second 
half  of  1918,  I  noted  that  my  tuberculous  patients  either  escaped  the 
acute  disease  or,  when  contracting  it,  presented  milder  s^-mptoms,  and 
recovered  in  larger  numbers  than  those  who  had  not  suffered  from 
phthisis.  Revising  at  that  time  my  book  on  tuberculosis  I  ventured 
to  record  this  fact.  On  November  18,  1919,  I  presented  a  communi- 
cation to  the  Xew  York  Academy  of  Medicine  showing  that  all  over  the 
world  experience  had  shown,  contrary  to  the  accepted  dictum,  that  in- 
fluenza has  no  etiological  relation  to  tuberculosis,  and  is  not  to  be  con- 
sidered as  a  reactivator  of  latent  tuberculous  lesions. 

Ever  since  then  hundreds  of  papers  have  been  pubUshed  both  here 
and  abroad  on  the  subject  of  influenza  and  tuberculosis.  The  vast 
majority  agree  with  the  views  I  expressed  in  the  above  mentioned  com- 
munication. \'er\-  few  still  cUng  to  the  old  notion  that  influenza  is 
deadly  to  tuberculous  patients,  and  that  a  large  number  of  healthy 
persons  have  developed  phthisis  soon  after  the  sjonptoms  of  the  acute 
epidemic  disease  had  abated.  Many  correspondents  have  inquired 
what  I  now  have  to  say,  after  it  has  been  shown  by  some  that  my  \-iews 
are  not  in  accordance  with  facts. 

The  main  contentions  against  my  \aews  may  be  summarized  in  the 
following  two  propositions:  (1)  A  large  proportion  of  patients  who  have 
developed  phthisis  during  the  past  three  years  mention  that  they  had 
felt  well  until  an  attack  of  influenza,  which  was  sooner  Or  later  followed 
by  the  symptoms  of  phthisis.  (2)  A  large  proportion  of  patients  with 
mild  or  quiescent  tuberculous  lesions,  and  who  had  good  chances  of 
getting  well,  succumbed  to  the  complicating  influenzal  process,  or  soon 
thereafter  to  acutely  progressive  tuberculous  disease. 

The  facts  which  will  clear  these  problems  up  once  and  for  all  are  now 
available. 

It  has  been  estimated  that  between  20  and  25  per  cent  of  the  popula- 
tion of  this  country  has  been  attacked  by  influenza  during  1918-1920. 
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In  persons  between  fifteen  and  forty-five  years  of  age,  the  period  when 
phthisis  is  most  common,  the  percentage  was  even  higher.  Under  the 
circumstances  it  is  to  be  expected  that,  of  those  who  develop  active 
pulmonary  tuberculosis  during  these  three  years,  about  20  to  30  per 
cent  should  have  had  influenza.  It  is  also  clear  that  unless  more  than 
25  per  cent  of  tuberculous  patients  give  a  history  of  having  had  influenza, 
we  cannot  accept  the  statistics  published  by  several  writers  as  proving 
that  it  was  influenza  that  caused  the  lung  lesions  or  reactivated  them. 

If  influenza  had  been  instrumental  in  reactivating  dormant  tuberculous 
disease,  tlie  morbidity  would  have  increased  during  1919-1920:  the 
sanatoriums  would  have  been  filled.  While  we  have  no  reliable  statistical 
e\adence  as  to  morbidity,  we  have  another  means  of  estimating  it.  We 
remember  the  long  waiting  lists  of  the  municipal  and  state  sanatoriums 
in  the  recent  past.  What  are  the  facts  now?  None  of  the  sanatoriums 
in  New  York  State  are  filled.  In  fact,  in  many  there  are  numerous 
vacant  beds  which  cannot  be  filled.  Information  I  have  obtained  tends 
to  show  that  this  is  also  a  fact  in  other  states.  And  when  we  find  that 
the  sanatoriums  are  not  filled  we  may  safely  conclude  that  the  morbidity 
from  tuberculosis  has  declined.  The  explanation  oft'ered  by  some, 
that  economic  conditions  are  responsible,  is  unsatisfactory  for  obvious 
reasons. 

Nor  has  the  mortality  from  tuberculosis  increased  during  the  past 
three  years.  Dr.  Charles  L.  Minor,  while  discussing  my  above  men- 
tioned paper  made  the  prediction  that  "Judging  from  my  experience  I 
beheve  that  the  statistics  of  the  next  few  years  will  show  that  this 
epidemic  will  result  in  a  very  marked  increase  in  the  morbidity  and  the 
mortality  curves  from  tuberculosis  throughout  the  country."  We  have 
just  shown  that  this  is  not  substantiated  by  the  data  on  morbidity. 
But  the  mortality  also  has  decreased.  In  New  York  City,  for  instance, 
there  were  reported  7395  deaths  from  pulmonary  tuberculosis  during 
1919,  and  only  6164  during  1920, — a  decrease  of  1231.  Similar  statistics 
are  available  in  other  cities  and  those  who  are  interested  may  easily 
obtain  them  from  the  Health  Departments. 

We  are  thus  again  safe  in  concluding  that  influenza  has  no  etiological 
relation  to  tuberculosis. 

Maxtrice  Fishberg. 
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Social  Importance  of  Early  Diagnosis. 

— One  of  the  Rrcat  principles  in  the  fiRht 
against  the  spread  of  tuberculosis  consists  in 
the  rigorous  supervision  of  conlirmed  tuber- 
culous individuals  and  of  those  who  have 
been  in  immediate  contact  w-ith  them  and 
are  potential  spreaders  of  the  disease  them- 
selves. The  manifestation  of  the  disease  in 
adults  may  arise  a)  out  of  a  lowering  of 
body  resistance  from  various  causes,  giving 
the  bacilli  present  in  the  organism  a  chance 
to  develop;  or  b)  out  of  a  reinfection,  which 
may  be  one  massive  entrance  of  bacilli  or 
successive  reinoculation  with  small  doses. 
Another  principle  of  combat  against  the  dis- 
ease, therefore,  is  to  prcscr\'e  the  health  of 
children  by  all  hygienic  means  and  to  keep  up 
the  resistance  of  adults  and  keep  them  from 
possible  infection.  Education  of  the  public 
m  elementar)'  hygiene  and  in  the  means  by 
which  tuberculosis  is  preventable  is  an  im- 
portant part  of  the  whole  tight.  The  start- 
ing point  of  the  problem  is  early  diagnosis. 
It  is,  however,  more  important  to  know 
whether  a  case  of  tuberculosis  is  active,  and 
hence  contagious,  than  to  know  whether  it  is 
an  incipient  or  an  old  case.  It  follows  that 
the  examination  of  the  sputum  of  a  tuber- 
culous or  one  suspected  of  the  disease  is  as 
important  from  a  prophylactic  standpoint  as 
auscultation,  percussion,  temperature,  and 
all  the  other  means  employed  in  order  to 


make  the  diagnosis. —  Le  diagnostic  pr/coce 
de  la  lubcrciilose  el  son  imporlanre  an  point  de 
vue  social,  K.  Sergcnt,  Progr.  Mid.,  lUuv  17, 
1919,  No.  20,  189. 

TubeiX!ulosls  Suspects. — Roubier  re- 
views his  experience  with  his  last  series  of 
1000  tuberculosis  suspects.  With  an  actual 
tuberculous  lesion  at  the  apex,  the  clinical 
and  the  roentgen  findings  harmonized  in  90 
per  cent  but  the  roentgen  rays  always  re- 
vealed more  extensive  lesions  than  would  be 
surmised  otherwise.  In  some  of  the  others, 
bronchitis  masked  the  pulmonary-  lesion  but 
there  were  four  men  with  no  moist  riles,  no 
symptoms  of  condensation  and  no  crepitation 
after  coughing,  and  repeated  examination 
failed  to  reveal  any  physical  signs  of  a  tuber- 
culous lesion,  but  the  roentgen  ra>-s  showed 
extensive  infiltration  and  tubercle  bacilli 
were  found  in  the  sputum.  At\-pical  cases 
of  this  kind  formed  4.5  per  cent  of  the  men 
with  positive  sputum,  and  they  impose  the 
necessity  for  ra\nng  all  suspects  even  when 
daily  percussion  and  auscultation  give  nega- 
tive findings.  In  five  other  cases  roentgeno- 
scopy showed  persistently  normal  findings, 
but  tubercle  bacilli  were  found  in  the  spu- 
tum in  some  of  them  after  e.xpectoration 
had  been  induced  with  iodide.  Rist  declares 
that  when  nothing  abnormal  can  be  seen  on 
the  screen  or  roentgenogram,  the  lung  is 


1 


TIIE   AMERICAN  REVIEW  OF  TUBERCULOSIS 


unquestionably  normal.  Roubier  adds  that 
in  these  cases  he  had  to  content  himself 
with  roentgenoscopy  alone;  it  is  possible 
that  in  an  instantaneous  roentgenogram 
something  abnormal  might  have  been  de- 
tecied.  In  1.6  per  cent  of  the  cases  with 
positive  sputum,  both  clinical  and  radiologic 
findings  were  so  slight  as  to  be  only  dubi- 
ously perceptible.  He  discusses  further  the 
cases  with  lesions  at  the  base  or  middle  of 
the  lung,  and  the  307  with  chronic  bronchitis 
or  permanent  impediment  to  breathing 
through  the  nose  which  had  caused  the  mis- 
taken diagnosis  of  tuberculosis.  This  group 
included  further  seventeen  cases  with  syphi- 
litic or  malignant  lesions  in  the  lung  or  an 
abcess  or  interlobar  empyema,  or  else  the 
men  (201  cases)  were  merely  narrow  chested 
and  suffering  from  exhaustion,  dyspepsia  or 
heart  disease.  Thus  in  over  50  per  cent  of 
the  1000  men  the  suspicion  of  tuberculosis 
proved  to  be  unfounded. — Quclqucs  consid- 
(ralions  sur  la  comparaison  des  resultats  des 
examens  cliniques.  radioscopiques  et  baclerio- 
logiques  des  crachats  chez  les  mililaircs  sus- 
pects de  la  tuberculose,  C.  Roubier,  Progr. 
Med.,  June  14,  1919,  xxxiv,  No.  24,  229. 

Posture  a  Factor  In  Apical  Tubercu- 
losis.— The  orthograde  posture  determines 
the  apex  of  the  lungs  as  the  site  of  predilec- 
tion of  incipient  pulmonary  tuberculosis. 
This  is  due  to  the  diminished  flow  of  blood 
through  the  upper  portion  of  the  lung  in  the 
erect  posture,  and  may  also  be  due  to  the 
effects  of  this  change  on  the  endothelial  cells 
lining  the  capillaries.  The  lack  of  blood  in 
these  capillaries  causes  a  collapse  of  their 
walls,  thus  offering  a  chance  for  foreign  par« 
tides  and  bacilli  to  lodge  there.  That  the 
upper  portion  of  the  lung  can,  at  times,  be 
devoid  of  blood  can  be  understood  when  we 
remember  that  the  capacity  of  the  lungs  is 
more  than  double  that  needed  to  convey  the 
blood  usually  flowing  through  them.  It  is 
possible,  therefore,  to  have  that  portion  of 
the  lung  below  the  entrance  of  the  pulmon- 
ary vein  engorged  with  blood  while  the 
upper  portion  is  almost  bloodless.  The  ab- 
sence of  a  blood  stream  through  these  ves- 
sels may  so  injure  their  endothehal  lining, 
either  through  the  absence  of  o.xygen,  or 
through  the  presence  in  e.xcessive  amounts  of 
carbon  dioxide  due  to  lack  of  o.xygenation, 
as  to  render  that  area  a  favorable  site  for  the 
lodgment,  growth,  and  multiplication  of  the 
tubercle  bacillus.  This  theorj'  is  sup- 
ported by  the  known  fact  that  animals 
subject  to  pulmonary  tuberculosis  show  the 
highest  portion  of  their  lungs  to  be  the  point 
of  predilection  of  the  disease.  This  at  the 
same   time  serves   to  disprove   the   theory 


that  lack  of  mobility  of  the  apex  is  the  cause 
of  apical  involvement,  for  in  the  case  of 
animals  the  caudal  lobes,  which  show  a 
marked  predisposition  to  the  disease,  are  the 
most  mobile  portions  of  the  lungs.  Posture 
will  also  explain  the  improvement  in  early 
active  tuberculosis  which  follows  rest  in  the 
recumbent  position.  Exercise  in  the  chronic 
forms  of  tuberculosis  is  also  beneficial  by 
helping  to  drive  more  blood  through  the 
involved  upper  portions  of  the  lung. — Apical 
Tuberculosis  and  the  Orthograde  Posture,  W. 
F.  R.  Phillips,  Med.  Rec.,  August  16,  1919, 
xcvi.  No.  7,  265. 

The  Complement  Deviation  In  Diag- 
nosis.— The  technique  of  the  test  is  in  fun- 
damental particulars  identical  with  that  of 
the  W'assermann.  The  tubercle  antigen 
employed  is  essentially  the  bodies  of  the 
tubercle  bacilli  after  their  fatty  substance 
has  been  removed.  The  process  of  extract- 
ing the  fat  is  that  used  by  Wang  in  studying 
the  antigenic  effect  of  lipoids  in  vivo.  The 
sj^hilitic  antigen  is  an  alcoholic  extract  of 
the  human  heart  with  or  without  choles- 
terin.  The  extract  should  be  allowed  to 
float  on  the  saline  for  10  minutes  before 
being  mixed.  The  patient's  blood  is  col- 
lected as  for  the  Wassermann  test  from  an 
arm  vein;  and  the  serum  heated  to  55  to 
56°C.  for  two  hours.  Or,  suSicient  blood  for 
the  test  may  be  obtained  from  a  prick  in  the 
thumb,  and  the  serum  inactivated  in  the 
same  way.  Where  the  drop  method  is 
used,  the  fluid  for  test  is  measured  in  drops 
from  a  vertically  held  weight  fitted  with  a 
teat  at  a  uniform  rate  and  pressure,  the 
technique  being  similar  to  Donald's  drop 
method  for  the  Wassermann.  The  blood 
suspension  is  prepared  from  defibrinated  ox 
blood;  for  use  a  1  per  cent  suspension  is 
made  up,  sensitized  at  room  temperature 
with  8  to  9  minimum  hemolytic  doses  of 
amboceptor.  The  complement  is  that  of 
guinea  pig  serum  from  four  to  eight  hours 
old.  A  negative  serum  is  indicated  by  a 
complete  hemolysis  in  the  tube  containing 
the  tubercle  antigen.  A  positive  serum  is 
denoted  where  hemolysis  is  complete  in  the 
control  tubes  and  absent  or  only  partial  in 
the  tubercle  antigen  tube.  A  strong  posi- 
tive is  indicated  by  -f-|-  +  ;  a  moderately 
strong  positive  by  -|--i-;  a  weak  positive 
by  4-;  a  doubtful  positive  by  ?.  Where 
there  is  absence  of  hemolysis  in  the  tube 
containing  syphilitic  antigen  as  well  as  in 
the  tube  containing  the  tubercle  antigen, 
the  serum  should  be  further  tested.  For 
this  purpose  the  suspected  serum  is  mixed 
with  an  equal  part  of  saline,  and  to  each 
centimetre  of  the  mixture  two  or  three  drops 
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of  chloroform  added;  the  tube  is  vigorously 
shaken  for  ten  to  fifteen  seconds,  and  placed 
in  a  water  bath  at  55°  to  56°t'.  for  fifteen 
minutes;  the  supernatant  fluid  is  drawn  o(I, 
and  the  test  repealed.  Where  less  hemolysis 
is  observed  in  the  tubercle  antifien  tube 
than  in  the  syphilitic  antigen  tube  the  serum 
is  tuberculous  in  addition  to  beinK  luetic; 
where  there  is  less  hemolysis  in  the  syphilitic 
antigen  tube,  the  serum  is  probably  only 
specific,  and  not  tuberculous.  The  inves- 
tigation deals  with  104  tuberculous  subjects 
and  220  controls,  the  latter  including  100 
positive  and  100  negative  Wassermann's, 
and  20  serums  from  persons  clinically  free 
from  tuberculosis.  The  results  were  as 
follows: 


Tuberculous  cases 

Treated  with  tuberculin.  . . 

No  tuberculin 

Normal  scrum 

Negative  Wasscrmann  se- 
rum   

Positive  Wassermann  se- 
rum   
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All  the  positive  Wassermann  serums  were 
negative  when  further  tested  with  the 
chloroform  differential  method.  The  results 
give  therefore  85  per  cent  positives  out  of  104 
tuberculous  subjects,  and  no  positive  reac- 
tions in  the  controls.  The  non-specific  re- 
actions observed  by  others  are  due  to  the 
presence  of  lipoids  in  their  antigen  and  in 
parts  to  insuflicient  heating  of  the  serum. — 
Diagnosis  of  Tuberculosis  by  the  Complement 
Deviation  Method,  Chung  Yik  tt'ong  and  J. 
Crockett,  Brit.  M.  J.,  July  5.  1919,  No. 
3053, 7. 

Chest  Fluoroscopy. — The  president  of 
the  board  of  tuberculosis  e.\aminers  at  Camp 
Lewis  finds  himself  in  disagreement  in  some 
respects  with  the  article  of  Dicmer  and 
MacRae.  on  the  value  of  chest  fluoroscopy. 
In  dealing  with  such  a  complicated  subject 
it  must  be  considered  from  all  points  of  view, 
rather  than  from  a  selected  portion  of  the 
material,  as  was  the  case  nnth  their  work  in 
their  analysis  of  the  roentgen-ray  findings  in 
soldiers  rejected  on  account  of  pulmonary 
tuberculosis.  The  entire  report  on  the  sub- 
ject will  be  published  later,  and  here  Matson 
says  that  opinions  in  regard  to  the  value  of 
the  fluoroscope  can  only  be  properly  formed 
after  a  full  consideration  of  the  method  as 


used  in  the  examination  for  tu)>erculosis  ii 
placed  before  one.     He   '  <  lie  organi- 

zation and  the  plan  >if  i  i.  and  as  a 

participant  in  the  flunr..^.  ..i...  .  ^.niiinations, 
with  Diemer  and  .MacK.ic,  wishes  to  receive 
his  share  of  the  comment  and  criticism.  The 
preliminary  examiners  were  selccte<i  from  the 
Camp  infirmaries,  an  effort  being  made  to 
select  oflicers  with  some  special  knowledge 
of  the  diagnosis.  Hence  half  of  the  Iraard 
was  constantly  changing,  while  the  other 
half  constituted  the  permanent  half,  with 
larger  special  knowledge  and  experience. 
He  cites  the  special  instructions  given  to  the 
preliminary  examiners  as  regards  verbal 
and  ph>-sical  examinations.  The  conditions 
found  determined  the  acceptance  of  the  man, 
if  the  responses  were  satisfactor>-.  When  a 
case  fell  into  the  classes,  with  abnormal  physi- 
cal findings  or  bad  family  histor>',  the  results 
of  inspection,  percussion,  and  auscultation 
were  recorded  on  the  written  form,  and  the 
man  was  sent  first  for  fluoroscopic  examina- 
tion, and  then  to  the  refer  examiner  who 
went  over  all  the  forms  but  did  not  reex- 
amine unless  the  roentgenologic  or  other 
findings  were  positive  or  ver>'  suspicious,  or 
tuberculosis  was  indicated  in  tne  family 
history.  Rejections  were  made  by  the  refer 
examiners  only,  and  always  after  reexami- 
nation by  them.  These  rejections  were 
based  on  ph\-sical  findings,  supported  or  un- 
supported by  roentgenolog>'.  N'o  one  was 
rejected  for  roentgenologic  findings  alone. 
The  tabulation  of  results  in  the  Diemer  and 
MacRae  article,  however,  is  a  comparison 
between  the  findings  of  the  fluoroscopist  and 
those  of  the  preliminary  examiners,  as  the 
rejections  are  based  on  the  examinations  of 
the  refer  examiner,  who  was  the  arbiter. 
"The  distinction  between  preliminar>'  and 
refer  examiners  and  their  respective  duties 
is  not  brought  out  in  their  article.  The 
term  'special  examiners'  used  in  the  article, 
should  read  'refer  examiners,'  and  'clinical 
examiner'  should  read,  'preliminary  exam- 
iner.' .\fter  recalling  that  the  preliminary 
examiners,  aside  from  the  ten  qualified, 
comprised  officers  for  the  most  part  inex- 
perienced in  chest  examination,  whereas  the 
fluoroscopists  had  had  extensive  experience, 
it  must  be  admitted  that  this  comparison 
is  not  a  rational  one."  The  diagnoses  of 
Diemer  and  MacRae  were  on  the  whole  in- 
ferior to  those  of  the  ine.xperienced  prelimi- 
narj-  examiners,  and  the  final  diagnosis  of 
tuberculosis  was  made  by  the  refer  exam- 
iner in  ever}'  case,  and  needed  no  fluoro- 
scopic confirmation.  The  discussion  of  re- 
jected cases  follows,  and  special  points  of 
criticism  of  the  article  by  the  authors  named 
above.  Of  2367  men  diagnosed  tubercu- 
lous  by   the   preliminar>'   examiners,    1843 
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were  reported  tuberculous  or  suspicious  by 
the  roentgenologist.  The  refer  examiners, 
however,  confirmed  the  diagnosis  of  tuber- 
culosis in  only  884  cases,  of  which  570  pre- 
sented chronic  active  lesions  causing  rejec- 
tion, while  214  were  diagnosed  healed  tuber- 
culosis and  accepted.  One  case  is  of  special 
interest  and  is  reported.  But  if  the  roentgen 
ray  had  been  accepted  for  the  rejection  the 
country  would  have  lost  a  good  soldier  in 
this  case.  While  appreciating  fully  the 
value  of  roentgenologv'  in  the  diagnosis, 
careful  physical  examination  generally  pre- 
dicts what  the  other  can  reveal,  but  the  re- 
verse is  not  universally  the  case.  The  au- 
thor appreciates  the  services  and  ability  of 
Diemer  and  MacRae,  and  offers  his  article  in 
a  spirit  of  constructive  criticism,  with  a  sin- 
cere desire  to  be  fair  to  both  methods.  He 
thinks,  however,  that  Diemer  and  MacRae 
have  claimed  more  for  roentgenology  than  it 
should  be  expected  to  reveal. —  The  Value  of 
Chest  Fluoroscopy,  R.  C.  Matson,  J.  Am. 
M.  Ass.,  June  28,  1919,  Ixxii,  No.  26,  1SS7. 

Roentgen  Examination  of  Tuberculo- 
sis Suspects. — D^trf  found  in  80.2  per  cent 
of  the  844  soldiers  sent  to  him  as  suspects 
that  the  assumption  of  tuberculosis  was  not 
sustained  by  the  roentgen  findings.  In  these 
676  negative  cases,  the  bacteriologic  findings 
were  always  concordant.  The  apex  shadow 
frequently  loolied  opaque  and  grey,  but  it 
cleared  up  and  kept  clear  when  the  man 
coughed.  By  ha\'ing  the  subject  lean  for- 
ward or  to  one  side,  the  second  interspace 
comes  into  view  when  otherwise  it  is  hidden 
by  the  shadow  of  the  clavicle.  In  some 
of  the  cases,  positive  findings  need  not 
necessarily  be  of  a  tuberculous  nature. 
In  40  per  cent  of  the  positive  cases  there 
was  a  pleural  reaction  at  the  base.  Some 
of  the  cases  also  presented  the  findings 
characteristic  of  hilum  tuberculosis  with  a 
glandular  focus,  such  as  has  recently  been 
described  in  children.  Three  illustrations 
show  the  typical  findings. — La  radioscopii 
chez  les  soldats  suspects  de  tuberculose,  G. 
Dilre,  Prcsse  Med.,  July  10,  1919,  No.  39, 
384. 

Exact  Shade  Measurement  in  the  X- 
Ray  Diagnosis  of  Thoracic  Disorders. — 

Such  terms  as  loss  of  transparency,  semi- 
opaque  shadow,  veiled  appearance,  complete 
opacity,  commonly  used  in  describing  the 
density  of  shadows  in  X-ray  plates,  are  quite 
insufficient  for  both  scientific  and  practical 
purposes.  They  are  no  more  precise  than 
would  be  such  expressions  as  slight  tem- 
perature, high  temperature,  considerable 
fever,  etc.,  if  used  in  place  of  numeral  ther- 
mometric   readings.    Normal    and    patho- 


logical X-ray  shadows,  if  of  like  extent  and 
form,  can  be  distinguished  only  by  differ- 
ences of  shading.  Mild  and  recent  patho- 
logical changes,  as  well  as  congestion  and 
edema  show  a  relatively  light  tint,  while 
processes  of  consolidation  are  generally 
manifested  in  deep  shadows.  Estimation  of 
the  amount  of  fluid  present  in  pleurisy  or 
hydropneumothorax  is  based  in  part  upon 
the  tint.  In  serial  studies  of  individual 
cases  of  tuberculosis,  changes  in  the  depth  of 
shadows  are  of  great  significance  in  showing 
whether  the  lesions  are  progressing  in  extent 
or  depth,  are  undergoing  sclerosis  and  cal- 
careous infiltration,  or  are  being  absorbed. 
Two  original  methods  of  densimetrj'  or 
shadow  notation  are  described.  The  first 
consists  in  comparing  the  shadows  at  dis- 
eased areas  with  those  at  certain  definite 
landmarks,  viz.,  the  ribs,  which  correspond 
in  density  to  2  or  3  cm.  of  water;  the  claWcles, 
4  to  6  cm.;  the  heart,  7  to  8  cm.;  the  ribs  and 
clavicles  superimposed  6  to  9  cm.;  the  ribs 
and  heart  superimposed,  9  to  11  cm.,  and 
the  liver,  15  to  20  cm.  The  depth  of  shadow 
at  the  aflfected  area  is  thus  described  as 
costal,  clavicular,  cardiac,  costoclavicular, 
costocardiac,  or  hepatic,  or  is  simply  noted 
numerically  according  to  the  number  of 
centimeters  of  water  to  which  it  is  equiva- 
lent. The  second  procedure  consists  in 
radiographing  along  with  the  thorax  a 
series  of  thicknesses  of  tin  or  other  metal 
constituting  a  scale  extending  from  one  to 
thirty  centimetres  of  water.  By  noting  the 
density  of  a  diseased  area  and  subtracting 
from  it  the  density  of  the  corresponding  area 
on  the  sound  side  of  the  body,  the  degree  of 
pathological  increase  of  density  can  be  nu- 
merically e.xpressed.  In  the  case  of  a  rare- 
fying process  such  as  emphysema  or  pneu- 
mothorax, the  diseased  side  is  subtracted 
from  the  sound.  The  first  of  the  two  pro- 
cedures is  simpler,  requiring  no  metallic  den- 
simeter, and  in  practice  gives  sufBciently 
precise  notations. — La  valeur  et  la  men- 
suration de  la  tcinle  dans  le  radiodiagnostic 
des  atfeclions  Ihoraciques,  M.  de  Ahrcu.  Bull, 
d.  VAcad.  d.  Med.,  May  6,  1919,  Ixxxi,  No. 
17,  60S1. 

Radiologic  Findings  wltli  Disease  of 
Glands  at  the  Hiium. — M^ry  with  his 
collaborators  class  these  adlnopathies  hilaires 
by  the  roentgen  findings  in  three  groups,  as 
they  show  by  illustrated  summaries  of  fif- 
teen cases  in  children.  The  three  types  of 
findings  may  be  observed  in  turn  in  the 
same  child,  all  starting  in  the  hilum,  close  to 
the  sternum  in  the  first  three  interspaces, 
and  running  a  slow  course,  with  persistence 
of  the  physical  signs  and  tending  usually  to 
recovery.     There  is  evidently  an  inflamma- 
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lory  process  in  the  Ranglia  of  the  hilum  in- 
duciiiK  reactions  in  the  neiKhborinK  tissues. 
They  have  encountered  cases  of  this  kind 
more  often  since  the  pandemic  of  intlueaza. 
This  may  have  reactivated  dormant  proc- 
esses. In  the  discussion  that  followed, 
Riat  emphasized  that  the  fact  of  relrogrcs- 
sion  of  the  lesion  does  not  exclude  the  pos- 
sibility of  the  luni;  having  been  involved  in 
the  process. — Lts  signes  radiologiqiies  des 
adfnopathies  hilaires,  H.  Mfry,  II.  Saiin, 
G.  Dilrl  and  L.  Girard.  Bull.  d.  I.  Soc.  M(d. 
d.  nap..  May  22,  1919,  No.  17,  471. 

Roentgenographic  Diagnosis  In  Renal 
Tuberculosis. — In  the  Mayo  Clinic  it  is 
the  rule  to  make  a  complete  roentgeno- 
graphic  examination  of  the  urinary  tract  in 
ever>'  case  where  renal  tuberculosis  is  sus- 
pected. .Shadows  may  be  found  in  ap- 
proximately 20  per  cent  of  patients  with 
renal  tuberculosis;  the  aid  of  cystoscopic 
data  may  be  required  in  some  instances  for 
their  correct  interpretation.  However,  posi- 
tive evidence  of  tuberculosis  may  be  ob- 
tained by  this  method  in  certain  cases  when 
all  other  clinical  data  fail,  and  when  C)-sto- 
scopic  examination  is  impossible.  Shadows 
due  to  renal  tuberculosis  may  be  arranged 
in  three  definite  groups:  (1)  multiple  scat- 
tered small  areas;  (2)  one  single  or  a  few 
localized  areas  of  1  cm.  or  more  in  diameter; 
(3)  large  irregular,  diffuse  areas  invoKing 
either  a  large  portion  or  the  entire  kidney. 
The  first  and  second  groups  represent  scat- 
tered calcareous  deposits.  The  second  is 
most  easily  confused  with  kidney  stone. 
The  tuberculous  shadow  can  usually  be  dif- 
ferentiated by  (1)  the  variability  in  its  den- 
sity, (2)  by  its  lesser  density  throughout 
than  is  t\-pical  of  stone,  (3)  by  its  irregular 
and  indefinite  outline.  In  the  third  group, 
the  kidney  is  usually  of  putty-like  consist- 
ency in  the  area  causing  the  shadow.  With 
complete  caseation  of  the  kidney  the  shad- 
ows are  most  striking;  they  may  assume  the 
outline  of  a  complete  cast  of  the  kidney,  and 
are  usually  irregularly  lobulated,  the  density 
var>'ing  in  the  different  portions.  Tuber- 
culous shadows  must  also  be  differentiated  by 
careful  study  of  the  plates  from  extrarenal 
shadows.  Roentgenographic  evidence  of 
renal  tuberculosis  may  be  of  value  in  deter- 
mining the  existence  of  bilateral  involve- 
ment. Pyelography  is  occasionally  valu- 
able in  the  identification  of  renal  infections 
of  a  doubtful  nature  and  in  the  identitication 
of  doubtful  shadows  in  the  renal  area.  The 
cj-stogram  may  also  give  data  of  value. — 
Roentgenographic  Diagnosis  in  Renal  Tu- 
berculosis. W.  F.  Braasch  and  F.  A.  Olson, 
Surg.  Gvnec.  and  Obslet.,  June,  1919,  tviii. 
No.  6,  555. 


Rdio  or  the  X-Ray  in  the  Diagnosis  of 
Long-SLandlng    Renal    Tuberculosis.— 

Many  cases  cf  tuberculosis  of  the  kidney 
can  Iw  correctly  diaKnosc<J  by  the  use  of  the 
cystoscope  and  ureteral  catheter;  but  in 
some  cases  the  employment  of  these  instru- 
ments is  impossible  on  account  of  changes  in 
the  blad<ler  mucosa.  In  other  cases  there  is 
a  longstanding  chronic  tuberculous  process 
with  sluggish  ulceration  and  only  a  few  put 
cells  and  no  tubercle  bacilli  are  found  in 
repeated  catheterized  specimens.  In  cases  in 
which  the  disease  has  progrc-sscd  to  complete 
destruction  of  the  kidney  with  caseation  and 
deposition  of  calcium  salts,  these  salts  will 
cast  a  shadow  on  the  X-ray  negatis-e  var)-ing 
in  density  according  to  the  extent  of  the 
process.  Where  the  kidney  substance  has 
been  largely  replaced  by  calcified  caseation 
a  complete  outline  of  the  kidney  and  even  the 
ureter  may  be  seen  on  the  X-ray  plate.  It 
is  in  just  these  cases  that  the  X-ray  will  often 
be  the  determining  factor  in  diagnosis.  It 
should  therefore  be  a  routine  procedure  to 
employ  the  plain  X-ray  examination  previous 
to  c>'Stoscopy  and  uretral  catheterization  in 
all  suspected  cases  of  renal  tuberculosis,  as  in 
some  cases  the  definite  diagnosis  may  be 
made  by  this  method  alone.  Whenever  pos- 
sible, however,  catheterization  of  the  other 
ureter  should  be  done  to  establish  the  integ- 
rity of  the  opposite  kidney.  The  shadows 
cast  by  various  t\pes  of  tuberculous  kidney 
vary  from  the  small  indefinite  shadow  cast 
by  a  calcified  tuberculous  area  about  a  cat)-! 
to  the  characteristic  lobulated  shadow  of  a 
kidney  consisting  entirely  of  calcified  abscess 
ca\nties.  The  X-ray  of  such  a  kidney  is  un- 
mistakable, but  the  smaller,  indefinite  shad- 
ows are  occasionally  difficult  to  differentiate 
from  renal  calculi,  and  from  various  extra- 
renal shadows  such  as  calcified  glands,  gall- 
stones, etc.  .\  true  renal  calculus  is  rarely 
associated  with  renal  tuberculosis,  but  in  a 
few  cases  a  calcium  oxalate  stone  has  been 
seen  in  the  peK-is  of  a  tuberculous  kidney. 
Such  a  stone  gives  a  picture  quite  different 
from  that  encountered  when  a  tuberculous 
area  in  a  kidney  is  wrongly  diagnosed  as 
stone,  when  exposed  at  operation.  In  the  lat- 
ter case,  it  is  best  to  remove  the  diseased 
kidney,  if  the  other  is  normal.  If  the  other 
kidney  shows  diseased  areas,  no  operative 
procedure  should  be  attempted.  Details  of 
five  cases  are  given  mth  illustrative  plates. 
—  The  R6le  of  the  X-Ray  in  the  Diagnosis  of 
Longstanding  Renal  Tuberculosis.  J.  .4 .  C. 
Colston  and  C.  .i.  Waters.  Johns  Hopkins 
Hasp.  Bull..  September.  1919.  txi.  Xo.  343, 
26S. 
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Axillary  Dulness  In  the  Diagnosis  of 
Pleural  Disorders. — The  author  calls  atten- 
tion to  the  utility  of  percussion  in  the  axilla 
and  infraaxillarj'  region  in  the  early  diagnosis 
of  certain  pleural  conditions.  Metapneu- 
monic pleurisy  was  at  times  detected  in  the 
serous  stage  by  this  means,  one  or  two  days 
before  the  process  became  purulent.  The 
lives  of  some  patients  were  saved,  further- 
more, through  the  detection  of  purulent  "ef- 
fusions previously'  overlooked  because  of  the 
absence  of  symptoms.  From  experience  in 
over  a  thousand  cases,  he  asserts  that,  given 
posterior  thoracic  dulness,  axillary  or  even 
infraaxillary  dulness  should  direct  attention 
to  the  possibility  of  an  effusion  or  adhesive 
process  in  the  pleura.  In  acute  or  subacute 
chest  affections,  dulness  in  the  axilla,  i.e., 
above  the  transverse  nipple  line,  indicates 
in  over  three-fourths  of  all  cases  the  presence 
of  fluid,  especially  when  the  level  of  axillary 
dulness  is  higher  than  that  posteriorly.  In- 
fraaxillary dulness  alone  indicates,  under 
similar  conditions,  the  presence  of  fluid  in 
about  one  half  of  all  cases.  Observation  of 
axillarj'  dulness  should  always  incite  the 
practitioner  to  the  performance  of  explora- 
tory puncture  which,  by  revealing  ettusion 
early,  permits  of  prompt  surgical  treatment 
where  infection  exists.  The  puncture  should 
be  done  first  in  the  posterior  dull  area,  then 
in  the  axillary  and  infraaxillarj'  area.  In 
some  purulent  effusions,  with  or  without  ac- 
companjdng  pulmonary  disease,  axillary 
puncture  alone  gave  positive  results.  In 
such  instances,  in  which  the  pleura  had  early 
become  adherent  at  the  base  but  remained 
free  laterally,  the  infraaxillary  t>'pe  of  drain- 
age recommended  by  Berard  gave  promptly 
successful  results. — Semeioliqiie:  le  signe  de  la 
malile  axillaire  dans  le  diagnostic  des  proces- 
sus pleiiraux,  G.  Mouriquand,  Presse  Mid., 
March  24,  1919,  No.  17,  149. 

Thoracic  Puncture  Fluids. — Much  use- 
ful information  for  diagnosis  and  treatment 
can  be  obtained  by  investigation  of  thoracic 
puncture  fluids.  Even  if  aspiration  is  not 
indicated  for  treatment,  S  or  10  cc.  may  be 
withdra^vn  with  an  exploring  syringe  for 
purposes  of  examination.  In  a  serous  fluid 
coagulation  of  the  fluid  should  be  prevented 
if  possible.  If  a  clot  forms  it  generally  con- 
tains most  of  the  bacteria  and  cells  and 
should  be  examined.  More  use  might  be 
made  of  immunity  tests  in  serous  tuberculous 
fluids.  Though  the  predominance  of  the 
small  round  cell  (so  called  lymphocyte  cell) 
is  almost  invariable  in  simple  tuberculous 
effusions,  it  is  not  so  in  effusions  following 
pneumothorax.  In  the  latter,  predomi- 
nance of  polymorphonuclear  cells  is  not  un- 
common.    In   the   author's   series   tubercle 


bacilli  were  found  in  63.6  per  cent  of  pyo- 
pneumothorax cases,  in  55.5  per  cent  sero- 
pneumothorax, and  in  25.7  per  cent  of  appar- 
ently simple  tuberculous  effusions.  In  the 
same  series,  the  following  percentages  of 
secondary  infections  were  noted:  in  pyo- 
pneumothorax, 18.2;  in  seropneumothorax, 
11.1;  in  simple  tuberculous  effusions,  none. 
— Clinical  Pathology  oj  Thoracic  Puncture 
Fluids,  S.  R.  Gloyne,  Lancet,  May  31,  1919, 
No.  4996,  935., 

Attenuation  of  Tubercle  Bacilli.— The 

object  of  this  short  paper  is  to  demonstrate 
the  effect  of  long-continued  and  regular  sub- 
culturing  of  pure  cultures  of  human,  bovine, 
and  avian  tubercle  bacilli  on  artificial  media 
containing  glycerin.  This  process  has  been 
continued  without  interruption  for  twelve 
years,  and  the  cultivations  are  luxuriant  and 
grow  as  readily  as  in  the  first  year  of  sub- 
culturing.  They  retain  all  their  character- 
istics and  selective  appearances,  and  can  be 
easily  identified  as  distinct  types  of  tubercle 
bacilli. — Attenuation  of  Human,  Bovine,  and 
Avian  Tubercle  Bacilli.  N.  Raw,  Lancet, 
March  8,  1919,  No.  4984,  376. 

Bacillus   Tuberculosis   in   Tonsils   of 
Children   Clinically   Nontubercuious. — 

The  excised  tonsils  from  forty-five  children 
were  examined  for  the  presence  of  tubercu- 
losis by  means  of  the  inoculation  test  on 
guinea  pigs,  histological  examination  of  sec- 
tions, cultures  on  Dorset  egg  medium  and 
direct  smears.  In  all  cases  the  histologic  ex- 
aminations showed  no  evidence  of  tubercu- 
losis, and  no  tubercle  bacilli  were  demon- 
strated in  any  of  the  cultures  or  direct  smears. 
The  inoculation  test  yielded  a  positive  result 
for  tuberculosis  in  only  one  of  the  forty-five 
cases.  The  bacillus  was  of  the  human  type. 
The  child  was  four  years  of  age;  the  father 
and  mother  were  living  and  well;  there  was 
no  evidence  of  tuberculosis  in  the  past  history 
of  the  child;  a  previous  admission  to  the 
hospital  had  been  for  feeding.  Otitis  and 
enteritis  had  developed,  but  no  tuberculosis 
had  been  detected  and  a  von  Pirquet  test 
had  been  negative.  At  the  time  of  removal 
of  the  tonsils  the  child  was  well  developed 
and  well  nourished,  and  had  no  palpable  cer- 
vical lymph  nodes.  The  children  in  this 
series  came  from  a  community  where  the 
supply  of  cow's  milk  was  far  less  likely  to 
be  contaminated  with  the  tubercle  bacillus. 
Furthermore,  but  two  children  in  the  group 
were  from  families  in  which  there  were  cases 
of  tuberculosis,  and  none  of  the  children  gave 
clinical  evidence  of  tuberculosis.  Although 
tuberculosis  of  the  tonsils  in  children  is  not 
rare,  yet  most  of  the  cases  occur  when  there 
are  tuberculous  lesions  to  be  found  elsewhere 
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in  the  body,  especially  in  the  ccr\'ical  l)inph 
nodes.  The  orcurrcncf  of  the  tubercle  bacil- 
lus in  the  tonsils  of  children  without  clinical 
evidence  of  tuberculosis,  however,  is  not  fre- 
quent.—  Haiillus  Tul'rrculosis  in  Tonsils  of 
Children  Clinically  S onluberculous ,  R.  S. 
Austin,  Am.  J.  Dis.  Child.,  J uh  1910,  xviii, 
No.  1,  9. 

The  Organisms  of  Secondary  Infection 
In  Pulmonary  Tuberculosis. — The  blood 
of  216  cases  of  pulmonary  tuberculosis  was 
cultured,  of  which  36  were  far  advanced,  and 
hematogenous  infection  was  found  in  7  of  the 
cases.  Kour  of  these,  however,  were  staph- 
ylococci, and  were  probably  skin  contami- 
nations. Of  the  others  1  was  Micrococcus 
tetraRcnus,  1  pncumococcus  t>'pe  II  and  1 
pneumococcus  type  IV,  with  a  streptococcus. 
TTiese  results  were  obtained  in  broth  cultures. 
All  blood  cultures  in  solid  media  were  ncRa- 
tive.  The  case  with  pncumococcus  II  was 
febrile  and  the  case  with  pncumoccocus  IV 
associated  with  the  streptococcus  was  afeb- 
rile. Both  of  these  positive  cultures  were  in 
far-advanced  cases.  The  occurrence  of 
pneumococci  and  streptococci  in  the  blood, 
as  found  by  these  authors,  is  rather  low  in 
view  of  the  findinRS  of  Pcttit  and  those  of 
Brown,  Heisc  and  Petroff.  Of  8  cases  which 
died  only  1  yielded  a  positive  blood  culture 
postmortem,  pncumococcus  \.y\>c  II.  This 
case  was  negative  when  examined  one  week 
before  death.  The  case  in  which  micro- 
coccus tetragenus  was  found  was  moderately 
advanced.  Thirty  per  cent  of  the  sputa  of 
the  216  cases  revealed  pathogenic  pneumo- 
cocci and  streptococci. —  The  Organisms  of 
Setondary  Infection,  Especially  Pneumococci 
and  Streptococci,  in  Piilmonarv  Tuberculosis, 
Carper.  Donald  and  A  niz,  J.  Infect.  Dis.,  1919, 
xxiv,  198. 

The  R61e  of  Measles  In  Etiology.— .^ 
surN-ey  was  carried  out  at  Camp  Grant,  under 
Col.  Bushnell's  direction,  for  the  purpose  of 
determining  the  relation  between  measles  and 
tuberculosis.  The  work  lasted  seven  months 
from  Februar.-  to  September,  1918.  .Ml 
patients  had  been  examined  at  the  time 
of  their  induction  into  service  and  their  rec- 
ords kept  on  file  at  the  Tuberculosis  Clear- 
ing Station.  Cases  admitted  to  the  Base 
Hospital  with  measles  were  e.tamined  two 
weeks  later  and  six  weeks  after  admission. 
In  all,  5%  cases  of  measles  were  thus  exam- 
ined. The  findings  were  as  follows:  one  was 
found  to  have  crepitant  riles  at  the  second 
examination  in  the  right  upper  lobe,  which 
persisted  after  cough,  but  which  had  entirely 
cleared  up  at  the  third  examination,  one 
month  later;  one  was  a  frank  case  of  reac- 
tivated tuberculosis,  but  this  patient  had 


been  under  observation  as  suspicious  prior 
to  his  attack  of  measles;  one  was  a  frank  re- 
activation of  tul>erculosis  attributed  directly 
to  the  measles.  These  ligurcs,  plus  similar 
ones  gathered  from  other  lanlonmcnis,  seem 
to  vitiate  the  theory  that  measles  is  a  pre- 
disposing factor  towards  pulmonary  tu()cr- 
culosis. — Measles  a  Prediipoiing  factor  to- 
wards Pulmonary  Tuberculoiis,  R.  S.  Berf- 
hof,  Illinois  \t.  J.,  February,  1919,  xxtv, 
No.  2,  62. 

Latent    Tuberculosis    In     Infants.^ 

Spolverini  has  applied  tuberculin  skin  tests 
to  900  supposedly  nontuberculous  children 
under  one  year  old,  and  obtained  a  positive 
response  in  63.  This  is  7  per  cent  in  all,  but 
only  0.80  per  cent  of  the  8  infants  three  or 
four  months  old;  2.44  per  cent  of  the  22  from 
four  to  six  months  old.  and  3.66  per  cent  of 
the  a  from  six  to  twelve  months  old.  The 
predisposing  causes  in  the  infants  and  in  the 
parents  and  environment  are  tabulated,  with 
the  pathologic  findings  in  the  infants.  Rad- 
ioscopy showed  that  the  glands  at  the  right 
hilum  were  affected  more  often  than  the  left; 
those  at  the  left  hilum  do  not  show  unless 
they  are  of  considerable  size,  being  concealed 
by  other  shadows.  These  glandular  lesions 
could  be  detected  onlj-  by  raying.  From  the 
clinical  point  of  view  the  tracheobronchial 
glands  are  the  first  manifest  localization  of 
the  disease.  His  table  reemphasizes  that 
familial  contagion  is  the  most  dangerous 
factor,  and  that  in  the  cities  search  should 
be  made  for  infants  bom  into  an  infected  en- 
Nnronmcnt  and  they  should  be  taken  away, 
into  the  country,  with  close  medical  sur\-eil- 
lance. — Sulla  tubercolosi  latenle  nel  poppante. 
Riccrche  cliniche  e  sperimentali,  L.  M.  Spol- 
verini. Rivist.  d.  Clin.  Pediat.,  April  1919, 
xvii,  No.  4,  169. 

Tuberculosis  In  Children. — .Kl  the 
Oklahoma  City  Tuberculosis  Dispensary-  135 
children  were  examined  during  1918.  Of 
these,  50  gave  a  history  of  exposure  to  open 
cases,  70  pere  exposed  to  suspected  cases  and 
15  gave  no  history  of  exposure.  One  hun- 
dred and  sixteen  gave  a  history  of  measles, 
50  had  pneumonia.  34  had  influenza  and  86 
gave  a  histon,-  of  whooping  cough.  A  history 
of  the  following  sjTnptoms  was  obtained: 
cough  in  59  cases;  expectoration  in  29;  f>ain 
in  the  chest  in  24;  pleurisy  in  14;  hemopty-sis 
in  2;  night  sweats  in  11;  loss  of  flesh  m  25; 
loss  of  strength  in  34;  hoarseness  in  17;  fever 
in  19;  loss  of  appetite  in  28:  disturbed  diges- 
tion in  27.  Physical  examination  revealed 
the  following:  weight  below  standard,  73; 
height  below  standard,  1 7 ;  general  appearance 
good  in  95,  fair  in  48,  poor  in  21.  T>-pe  of 
chest  normal  in  121,  abnormal  in  14;  super- 
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ficial  lymph  nodes  palpable  in  110  (some  were 
not  reported);  tonsils  hj-pertrophied  in  80; 
dulness  elicited  by  percussion  in  89  (with 
few  exceptions  the  dullness  was  interscap- 
ular); D'Espine's  sign  was  present  in  35; 
riles  in  29.  Sixty-nine  were  examined  roent- 
genoRraphically  and  the  roentgenoj*ram 
showed  tuberculosis  of  the  tracheobronchial 
glands  alone  in  11  cases;  tuberculosis  of  the 
tracheobronchial  glands  with  peribronchial 
thickening  in  29;  tuberculosis  of  the  tracheo- 
bronchial glands  and  peribronchial  thicken- 
ing, with  involvement  of  the  lung  tissue  in 
19;  nontuberculous  infection  in  3.  The 
diagnosis  as  recorded  in  the  135  cases  was; 
tuberculosis  of  the  hilum  alone  in  34;  tubercu- 
losis of  the  hilum  with  peribronchial  and  lung 
involvement  in  44;  doubtful,  40;  cases  with 
nontuberculous  infection,  5;  negative,  12. — • 
Tuberculosis  in  Children  with  Special  Ref- 
erence to  Tracheobronchial  Glands,  L.  J. 
Moorman,  Okla.  State  M.  Ass.  J.,  Mav  1919, 
xii.  No.  5.  123. 

Multiple  Tuberculosis  In  Childhood. — 

The  patient,  a  boy  of  fourteen,  well  and  vig- 
orous but  undersized  at  the  time  of  the  re- 
port, had  been  under  almost  continuous  ob- 
servation for  ten  years.  The  tirst  lesion, 
noted  at  the  age  of  four,  was  an  abscess  in 
the  left  ulnar  region,  following  a  fall  in  which 
he  had  struck  his  arm.  Follo\ving  this  a 
tibial  ulcer  developed,  and  later  inguinal, 
epitrochlear,  axillary,  and  costal  tuberculous 
ulcers;  mesenteric  gland  and  possibly  peri- 
toneal tuberculosis;  cervical  and  bronchial 
gland — and  pulmonary  infection.  At  one 
time  he  reacted  locally  to  0.00001  gm.  tuber- 
culin. For  a  year  he  has  failed  to  react  pos- 
itively to  a  Pirquet  test.  Trauma  undoubt- 
edly played  an  important  part  in  the  onset 
of  the  disease,  as  is  frequently  the  case  es- 
pecially in  bone  and  joint  tuberculosis.  The 
first  infection,  however,  was  certainly  not  at 
the  site  of  where  the  disease  was  first  mani- 
fested (the  ulna).  The  history  and  family 
history  indicate  that  the  primary  infection 
was  alimentary  and  presumably  of  bovine 
origin. 

At  the  time  of  his  first  entry  to  the  dispen- 
sary the  abdomen  was  enlarged;  later  a  mass 
was  palpable  in  the  descending  colon.  Six 
years  later  tuberculosis  of  the  mesenteric 
lymph  glands,  and  possibly  tuberculous  peri- 
tonitis developed.  The  pulmonary  infection 
has  been  very  slow  and  benign,  showing 
chiefly  as  infiltration  of  the  right  lung. 

Epitrochlear  and  inguinal  node  abscesses 
did  not  develop  till  a  year  after  the  ulnar  and 
tibial  lesions.  Swelling  of  the  legs  was  noted 
in  the  first  report  and  afterward  occasionally 
commented  on;  it  was  possibly  due  to  an 


intraabdominal  lesion.  A  course  of  anti- 
sv-philitic  treatment  (mercury  and  the  io- 
dides) was  given  at  first,  on  account  of  the 
obscure  symptoms,  but  without  effect.  A 
thorough  course  of  tuberculin  therapy  was 
carried  out  at  the  dispensary  for  five  j'ears, 
but  no  demonstrable  benefit  resulted.  Excel- 
lent results  however  were  obtained  by  life 
away  from  home  in  the  countrj'  and  a  sana- 
torium regimen.  The  last  visit  to  the  sana- 
torium lasted  seven  months.  The  patient 
returned  in  good  health  with  no  signs  of  ab- 
dominal disease,  scars  of  old  adenitis  and 
his  weight  above  normal.  For  two  years 
since,  his  condition  has  been  satisfactory 
without  any  retrogression.  Sanatorium 
treatment  is  of  the  greatest  value  because 
it  means  regulation  of  rest,  exercise  and  diet, 
life  in  the  open,  and  discipline,  and  above  all, 
relief  from  strain  and  worry.  The  Pirquet 
test  was  of  especial  value  in  reaching  the  cor- 
rect diagnosis.  This  case  also  illustrates  the 
favorable  prognosis  of  tuberculosis  in  child- 
hood. Unless  generalized  miliar)'  tuber- 
culosis and  meningitis  supervene,  children 
can  recover  from  a  large  amount  of  tubercu- 
lous involvement. — Multiple  Tuberculosis  in 
Childhood,  A .  K.  Krause,  Med.  Clin.  North 
Am.,  May  1919,  ii,  No.  6,  1781. 

Bovine    Tuberculosis    In    Children. — 

Austin  analyzes  24  cases  of  tuberculosis  in 
children  and  infants  with  reference  to  the 
bovine  or  human  type  of  infecting  organism. 
The  ages  ranged  from  two  and  one-half 
months  to  eleven  years,  all  but  7  died 
and  14  were  autopsied.  Determination  of 
the  type  of  bacillus  was  based  on  the  result 
of  inoculations  of  rabbits  with  known 
amounts  of  culture.  His  results  show  7  of 
the  24  to  be  infected  with  the  bovine  type  of 
tubercle  bacillus.  The  3  living  cases,  1  of 
human  t>'pe  and  2  of  bovine  are  cases  of 
bone  or  joint  tuberculosis  apparently  local- 
ized. There  is  little  indication  regarding 
higher  or  lower  percentage  of  bovine  infec- 
tion at  different  age  periods.  One  out  of  9 
under  two  years  showed  bovine  infection  and 
all  7  of  bovine  type  are  under  six  years. 
While  this  is  a  small  series,  finding  7  out  of 
24  cases  to  be  caused  by  bovine  type  of  or- 
ganism emphasizes  the  importance  of  this 
variety  of  the  tubercle  bacillus  in  tubercu- 
losis of  children;  and,  as  it  is  generally  con- 
sidered that  bovine  infection  is  through  cow's 
milk  the  fact  that  these  seven  cases  occurred 
in  Chicago  where  all  milk  is  supposed  to  be 
pasteurized,  points  to  the  necessity  of  home 
pasteurization. — Bovine  Tuberculosis  in  Chil- 
dren, R.  S.  Austin,  Am.  J.  Dis.  Child., 
April  1919. 
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Cattle  Must  Bo  Tested  for  Tubercu- 
losis Before  Bolng  Shipped  out  of  Any 

St*to.  ItcKinninK  July.  I'>1'',  the  shipment 
of  cattle  interstate  without  having  them 
properly  tuberculin  tested  will  be  prohibited 
— with  a  few  exceptions — by  a  regulation 
issued  by  the  Secretary  of  ARriculture.  The 
enforcement  of  this  new  regulation  will,  it 
is  believed,  be  of  great  assistance  in  prevent- 
ing the  further  sprea<l  of  tuberculosis  among 
live  stock,  and  having  the  work  practically 
under  State  anil  Federal  supervision  at  all 
times  will  serve  to  bring  about  uniformity. 

The  Department  of  .Xgriculture,  through 
its  Hurcau  of  .\nimal  Industry,  is  now  ac- 
tively cooperating  with  the  State  live  stock 
sanitary  olVicials  and  cattle  owners  of  42 
States  in  the  eradication  of  tuberculosis  from 
live  slock. 

Recent  legislation  in  several  of  the  States 
has  made  it  possible  to  proceed  with  the 
work  where  heretofore  it  has  been  impossible 
to  do  so.  Federal  funds  available  for  the 
work  are  insuflicicnt  to  meet  present  de- 
mands, and  now  that  the  cattle  owners  are 
finding  the  work  to  be  of  such  advantage  and 
importance  the  demands  will  increase  rap- 
idly. 

Most  activities  are  in  the  "accredited- 
herd"  work  with  the  owners  and  breeders  of 
pure-bred  herds  of  cattle  who  wish  to  free 
their  herds  from  tuberculosis  and  have  them 
placed  on  the  list  as  "accredited." 

Some  "area  work"  is  being  conducted. 
Under  this  plan  a  community  or  county  or 
some  other  unit  decides  to  have  all  the  cattle 
in  the  area  tuberculin  tested  with  a  view  of 
completely  eradicating  the  disease  as  soon 
as  possible.  In  order  that  the  "area  work" 
may  be  successfully  carried  on.  the  fullest 
codperation  of  the  cattle  owners  in  the  terri- 
tory must  be  obtained,  and  any  attempt  to 
proceed  with  the  work  without  the  good  will 
and  hearty  cooperation  of  the  people  will 
fail. 

.Appropriations  by  the  States  for  the  com- 
ing fiscal  year  for  live  stock  tuberculosis  erad- 
ication aggregate  about  $2,000,000.  Part  of 
this  sum  will  be  used  to  indemnify  partially 
the  owners  of  cattle  found  to  be  tuberculous. 
Most  of  the  States  now  have  laws  permitting 
the  payment  of  indemnity  and  the  Federal 
department  also  pa>-s  some  indemnity  when 
funds  arc  available.  With  the  exception  of 
valuable  breeding  animals,  it  is  found  most 
advisable  to  consign  the  tuberculous  cattle 
for  slaughter  and  thereby  dispose  of  them  to 
the  best  advantage.  In  the  greater  portion 
of  "reactors"  the  disease  is  found  to  exist  to 
but  a  slight  extent,  making  the  meat  fit  for 
food — thereby  causing  a  great  saving.  The 
carcasses  of  such  cattle  after  being  passed 
for  food  by  trained  inspectors,  usually  bring 


about  the  market  price,  which  lum,  deducted 
from  the  appraised  value  of  the  live  animal, 
leaves  the  amount  of  loss.  Under  the  more 
recent  laws,  this  loss  is  divided  l»ctween  the 
owner,  the  State,  and  the  United  Slates — 
each  standing  onclhird— except  that  in  most 
ca.scs  the  Slate  is  limited  in  the  amount  that 
it  can  pay  and  the  United  Stales  is  always 
limited  to  the  payment  of  $50  for  a  purc- 
breil  animal  and  Sl?i  lor  a  grade. 

Owners  realize  that  these  slightly  diseascfl 
cattle  may  at  any  time  become  a  source  of 
danger  to  the  healthy  animals  of  the  herd 
and  thai  the  latter  may  break  down  from  the 
disease  and  die  or  become  of  little  or  no 
value.  The  value  of  healthy  cattle  in  any 
herd,  after  the  tuberculous  ones  are  taken 
out,  always  increases,  and  it  is  a  source  of 
great  satisfaction  to  the  owner  that  he  has 
a  healthy  herd  or  that  he  is  doing  ever)'thing 
in  his  power  to  make  it  so.  Cattle  from  ac- 
credited herds  are  commanding  increased 
E rices  over  those  that  are  not,  and  those  from 
erds  that  are  in  the  process  of  being  accred- 
ited are  also  being  sold  at  advanced  prices. 
The  second  list  of  accredited  herds  and 
those  that  have  successfully  passed  one  tuber- 
culin test  in  preparation  for  the  accredited 
list  is  expected  to  be  ready  for  distribution 
July  1.  Requests  now  received  indicate 
that  100,000  copies  will  be  required  to  meet 
demands.  This  pamphlet  of  about  100 
pages  will  contain  the  names  and  addresses 
of  about  4000  cattle  owners,  representing 
about  91,000  cattle,  whose  herds  have  passed 
one  or  more  successful  official  tuberculin 
tests  applied  under  the  co6f>crative  plan  for 
accrediting  herds  of  tuberculosis-free  cattle. 
Up  to  .\pril  1,  1919,  the  total  number  of 
herds  under  supervision  for  the  eradication 
of  tuberculosis  was  about  9800,  containing 
about  200,000  cattle;  and  since  that  time  a 
large  number  have  been  added  to  the  list. 

These  cattle  owners  have  realized  the 
great  importance  of  trying  to  maintain  a 
healthy  herd,  and  have  pledged  themselves 
to  cooperate  with  che  State  and  Federal  of- 
ficials m  every  possible  way  to  free  their  cat- 
tle from  the  disease. 

Experience  covering  a  period  of  several 
years  has  proved  beyond  a  doubt  that  a 
herd  can  be  freed  of  tuberculosis  and  kept 
free,  and  that  the  procedure  is  entirely  prac- 
ticable and  within  the  power  of  a  large  per- 
centage of  cattle  owners.  But  to  accomplish 
the  desired  results  everyone  connected  with 
the  project  must  do  his  best  to  follow  plans, 
in  ever}'  detail,  that  will  bring  it  about.  The 
fullest  cooperation  on  the  part  of  the  herd 
owner  is  very  important.  .\  herd  of  cattle 
may  be  declared  to  be  free  from  tubercu- 
losis by  the  officials  in  charge  of  the  work, 
and  then,   through  some  oversight  or  by 
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carelessness,  diseased  animals  may  be  added 
to  the  herd  or  members  of  the  herd 
may  be  allowed  to  associate  with  tuberculous 
cattle.  In  such  case,  infection  may  again  be 
introduced  and  cause  further  losses  and  much 
trouble. 

Since  the  inauguration  of  cooperative 
tuberculosis  eradication  work  the  number  of 
cattle  tested  with  tuberculin  each  month  has 
increased. 

A  total  of  252,114  cattle  were  tested  from 
July  1,  1918,  to  May  1,  1919.  Minnesota 
leads  among  the  Northern  States  with  about 
25,000.  Virginia  leads  the  Southern  States 
with  15,796— followed  closely  by  Alabama 
with  15.094. — Matters  of  Current  Interest, 
Am.  J.  Vet.  M.,  J  Illy  1919,  xiv.  No.  7,  25. 

Tuberculosis  in  New  York  Herds.— 

Dr.  W.  J.  Hoskins,  Dean  of  the  Veterinarj' 
School  of  New  York  University,  in  speaking 
before  the  twenty-ninth  annual  convention  of 
the  New  York  State  Veterinary  Medical 
Society,  in  Brooklyn,  on  July  24,  stated  that 
in  a  large  measure  the  high  cost  of  meat, 
milk,  and  butter  is  attributable  to  the  large 
numbers  of  cattle  destroyed  because  of  tu- 
berculosis each  year  and  the  fact  that  farm- 
ers have  been  unable  to  replace  cattle  that 
have  been  thus  sacrificed.  He  values  the 
cattle  that  succumbed  to  tuberculous  disease 
last  year  at  88,000,000,  and  urges  that  the 
Legislature  be  petitioned  to  appropriate 
$2,000,000  annually  to  fight  this  disease 
among  livestock.  He  claims  that  ten  thou- 
sand persons  die  annuall)'  in  this  State  from 
tuberculous  diseases  contracted  from  dairv' 
products,  and  that  40  per  cent  of  mothers 
and  23  per  cent  of  the  infants  are  under- 
nourished because  of  the  poor  quality  of  the 
mDk  produced  by  unhealthy  cows.  The  so- 
ciety adopted  resolutions  urging  that  dairy 
farms  and  milk  bottling  establishments  be 
systematically  inspected  at  regular  intervals. 
—  Neii'S  of  Ike  Week,  Med.  Rec,  August  2, 
1919,  xcvii,  No.  5,  202. 

Nature  and  Treatment  of  "Scrofu- 
lous" Ophthalmia. — Wolff  apologizes  for 
retaining  this  term,  but  says  it  conveniently 
classifies  the  cases  in  which  at  some  time 
there  has  been  a  tuberculous  inflammation 
in  the  eye,  leaving  it  hvpersensitive  to  the 
tuberculous  to-xin.  Certain  lymph  glands 
in  the  vicinity  may  also  have  been  the  seat 
of  a  tuberculous  process  which  may  or  may 
not  have  subsided  into  a  latent  stage.  In 
any  event,  the  tuberculous  toxin  occasion- 
ally gets  mobilized,  and  when  it  reaches  the 
hj^ersensitive  eye  it  induces  phlyctenules. 
The  latter  do  not  develop  in  animals,  and 
tuberculous  processes  in  the  neck  glands  sel- 
dom occur  in  animals  except  possibly  in  the 


hog.  Wolff  urges  examination  of  the  eyes 
when  tuberculous  processes  are  found  in  the 
cer\ical  glands  in  hogs.  It  is  possible  that 
obstinate  eczema  may  likewise  be  a  mani- 
festation of  local  tox-ic  action  on  a  healed 
tuberculous  lesion  which  has  left  the  area 
hypersensitive.  Other  germs  play  a  second- 
arj'  but  important  r61e  Treatment  may 
aim  to  abolish  the  tuberculous  foci  generat- 
ing the  toxins  which  act  on  the  eye,  or  it  may 
aim  to  reduce  the  sensitiveness  of  the  eye. 
A  course  of  tuberculin  would  aid  in  the  lat- 
ter, but  roentgen  treatment  of  the  tubercu- 
lous glands  has  proved  the  simplest  and  easi- 
est method  to  eradicate  the  toxin-generating 
foci.  No  operative  measures  were  attempted 
except  to  aspirate  when  necessary.  .\t 
most  4  H.  units  were  given  at  a  time,  with 
an  aluminum  filter  5  mm.  thick.  Roentgen 
exposures  have  no  influence  on  the  phylcten- 
ular  inflammation  or  corneal  ulcer  itself, 
but  exposures  of  the  tuberculous  glands  dry 
up  the  streams  of  toxins  at  its  source.  As 
adjuvant  he  has  found  silver  fluorescine  use- 
ful, especially  in  a  5  per  cent  salve  in  white 
petrolatum,  applj-ing  a  little  every  hour  in 
the  conjunctival  sac.  The  same  principles 
were  applied  in  treatment  of  benign  tumors 
of  the  eye,  and  the  glandular  lesions  in  the 
neck  retrogressed  without  recurrence  in  three 
or  four  cases,  but  the  eye  lesion  was  not  in- 
fluenced, in  contrast  to  what  is  observed  with 
the  phlyctenular  ophthalmia.  The  latter 
disappears  as  the  glandular  lesions  retro- 
gress, as  he  shows  in  a  table  of  fourteen  cases. 
After  removal  of  a  sarcoma  of  the  con- 
junctiva in  another  case,  the  eye  was 
subjected  to  roentgen  exposures  and  no 
harm  seemed  to  have  been  done,  no 
microscopic  changes  from  them  were  evi- 
dent when  the  eye  was  enucleated  over  two 
years  later  on  account  of  recurrence  of  the 
sarcoma.  Encouraged  by  this,  he  applied 
the  roentgen  rays  directly  to  the  eye  and 
with  brilliant  success  in  his  first  two  cases. 
One  was  a  girl  of  eighteen  with  iridocyclo- 
keratitis  and  numerous  nodules  in  the  iris; 
the  other  patient  had  keratoscleritis  Nvith  an 
ulcerating  nodule  in  the  cornea.  The  lesions 
were  entirely  cured  in  a  few  days,  but  there 
was  recurrence  in  the  second  case.  In  three 
other  cases  of  scleritis  great  benefit  was  de- 
rived, but  not  so  promptly.  The  lymph 
glands  had  better  be  exposed  at  the  same 
time. — Scrofulous  Ophthalmia,  L.  K.  Wolff, 
Nederl.  Tijdschr.  v.  Geneesk.,  April  12,  1919, 
a.  No.  15,  1168. 

Tuberculous  Irldokeratitis. — Detailed 
histories  of  four  cases  of  tuberculous  irido- 
keratitis  are  presented.  Parsons  classifies 
tuberculous  lesions  of  the  iris  as  follows:  (1) 
Mihary  tubercle;  (2)  confluent  or  conglom- 


ABSTRACTS   OF  TUBERCULOSIS 


11 


eratc  tubrrclc;  O)  tuberculous  iritis.  The 
four  cases  prcscntcii  were  all  of  the  third 
tNpe.  which  clinically  may  \>e  indistinKuish- 
ablc  from  other  forms  of  chronic  iritis,  but 
microscopic  sections  reveal  tubercles  or  the 
presence  of  bacilli.  In  case  2  one  lesion  ap- 
peared anteriorly  near  the  pupillary  margin, 
with  a  second  directed  backward,  and  not 
far  from  the  root  of  the  iris.  In  case  i,  one 
nodule  was  definitely  at  the  root  of  the  iris 
and  one  also  in  the  ciliary  body,  with  a  sec- 
ondary, or  associated,  tubercle  in  the  sub- 
stantia propria.  In  case  4  the  infiltration 
was  so  mtensc  .that  actual  tubercle  tissue 
could  not  be  detected  in  the  iris.  .Ml  of  the 
cases  were  females,  ages  ranginK  from  eigh- 
teen to  forty-si.x  years.  In  case  1,  although 
no  primary  source  of  infection  could  be 
found,  there  was  a  suggestive  family  history 
of  tuberculosis.  Case  2  showed  inflamed 
glands  of  the  neck.  Case  3.  in  whom  no 
actual  clinical  lesion  could  be  found,  exhib- 
ited a  positive  tuberculin  reaction  after  the 
eye  had  been  removed.  Case  4  was  a  robust 
heavy  woman,  but  gave  a  marked  focal  re- 
action to  2  mgm.  of  O.  T.,  with  a  correspond- 
ing general  reaction.  In  the  cases  the  nod- 
ules were  more  numerous  on  the  posterior 
than  on  the  anterior  surface  of  the  iris. 
They  consist  at  first  of  mononuclear  leuko- 
cytes without  any  epithelioid  cells.  When 
left  for  a  long  time  and  allowed  to  increase 
in  size  large  mononuclear  cells  with  pale 
staining  nuclei  are  found  in  the  center  of  the 
nodule.  Tubercle  bacilli  could  be  demon- 
strated only  where  central  caseation  of  the 
individual  tubercle  had  occurred.  In  the 
more  malignant  form  where  a  parenchyma- 
tous keratitis  ensued,  the  iris  was  generally 
studded  with  tubercles,  the  center  of  which 
was  usually  necrotic.  The  sections,  espe- 
cially those  of  cases  3  and  4  show  a  distinct 
change  of  the  endothelial  cells  of  the  cornea. 
In  animals  inoculated,  as  well  as  in  human 
cases  recorded  by  Stock,  Descemet's  mem- 
brane alwa\"s  remained  intact.  Case  4  of 
this  series  is  an  exception  to  this  rule,  the 
membrane  behind  being  covered  with  l\-mph, 
and  above  by  a  distinct  infiltration  of  lymph- 
ocytes and  numerous  giant  cells  suggesting 
early  necrosis. 

Verhoeff  has  stated  that  the  size  and  num- 
ber of  lesions  are  greater  at  the  filtration 
angle  than  elsewhere.  Sections  from  this 
series  of  cases  do  not  necessarily  substantiate 
this  fact,  although  showing  the  almost  con- 
stant association  of  corneal  involvement 
with  tuberculous  iritis.  The  ins  itself  is 
more  involved  than  any  other  part  t  f  the 
eye;  and  the  lesion  in  the  cornea  is  more 
often  opposite  the  pupillary  area  than  about 
the  filtration  angle.  There  was  endence  of 
an  active  or  acute  inflammation  of  the  chor- 


oid in  only  one  case — C«»e  4.  Cue  3 
showed  what  might  develop  into  a  retinal 
tubercle. —  Tuberculous  I ridokeralUis ,  t'.  T. 
Tooke.  Am.  J.  OphlhaJ.,  June  1919.  ii,  \o. 
6,  395. 

Fulmlnatlni;  Tubeirulosls  of  Tracheo- 
Bronchla!  Glands. — l)uma.s  describes  five 
t>pical  cases  of  this  unusual  form  of  tul)cr- 
culosis  as  he  observed  it  in  five  .\frican  sol- 
diers at  Salonica.  The  men  entered  the  hos- 
pital with  the  diagnosis  of  bronchitis  and 
died  in  two  or  three  months,  necropsy  show- 
ing tuberculous  involvement  of  the  me<lias- 
tinal  l>'mphatic  system  with  secondary  in- 
vasion of  pleura  and  pericardium.  Some  of 
the  glands  broke  down  into  a  purulent  focus 
while  the  lungs  escaped  almost  entirely. 
The  cases  all  proved  rapidly  fatal,  none  last- 
ing for  over  three  months.  Radioscopy 
differentiates  the  disease  but  the  tempera- 
ture determines  the  prognosis.  The  clin- 
ical picture  is  more  like  those  observed  in 
children  than  in  adults,  but  even  in  children 
such  a  fulminating  form  is  almost  unknown 
while  it  seems  to  be  the  rule  in  the  blacks  of 
the  French  colonies  in  .\frica. — Adfnopaihie 
trachlobronchique  tuberculeuse  d  marche  rap- 
ide,  A.  Dumas.  Lyon  Mid.,  April  1919, 
cxxviii.  Xo.  4,  ISO. 

Bilateral  Spontaneous  Pneumothorax. 
— .\  man,  aged  thirty-two  years,  a  victim  of 
pulmonary  tuberculosis  had  a  violent  cough- 
ing S[>ell,  marked  by  a  sudden  pain  in  the 
right  side  and  followed  shortly  by  dyspnea. 
The  diagnosis  of  spontaneous  pneumothorax, 
right,  was  made,  .\spiration  of  the  right 
chest  was  immediately  done  and  2000  cc.  of 
air  withdrawn;  the  patient  promptly  rallied 
and  became  comfortable.  Ten  hours  later, 
it  became  necessary  to  aspirate  again.  The 
escape  of  air  from  the  lung  increased  and  it 
was  soon  found  necessar>-  to  aspirate  at 
shorter  intervals.  Because  of  e.xtensive  dis- 
ease of  the  left  lung,  the  latter  did  not  con- 
tain enough  aerating  tissue  to  sustain  life. 
Nevertheless,  to  determine  the  point,  the 
trocar  was  allowed  to  remain  open  in  the 
chest  wall  on  the  pneumothorax  side,  creat- 
ing, in  effect,  an  open  pneumothora.T.  With- 
in a  very  few  minutes,  the  patient  showed 
great  distress  and  aspiration  was  done.  Ef- 
fusion soon  appeared  and  this,  in  a  short 
time,  showed  infection.  The  amount  of 
fluid  soon  became  great  and  required  fre- 
quent aspiration.  Air  began  to  diminish  in 
quantity.  On  the  fourteenth  day  a  fistula 
occurred  in  a  needle  track.  The  skin  open- 
ing was  fortunately  trapped  and.  while 
coughing  e.xpelled  air  and  fluid  (pus  and 
seropus),  there  was  no  intake  through  the 
sinus.    It  was  now  decided  to  attempt  to 
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bring  the  lung  dowii;  to  this  end,  continuous 
siphon  drainage  was  established,  with  the 
result  that  by  June  18  (the  twentj'-third 
day)  breath  sounds  were  heard  over  the 
right  upper  lobe  as  far  down  as  the  third  rib, 
and  respiration  became  much  easier  and  the 
patient  was  able  to  lie  on  the  pneumothorax 
side.  On  the  seventh  da>-  an  extensive  em- 
physema occurred  and  involved  the  chest, 
abdomen,  scrotum,  penis,  neck  and  face. 
June  19  the  patient  complained  of  shortness 
of  breath;  aspiration  of  the  right  chest  was 
done,  but  little  relief  was  afforded.  The 
trocar  found  the  base  of  the  lung  in  the  fourth 
space.  Examination  of  the  left  lung  showed 
diminution  of  breath  sounds.  June  20  the 
patient  was  found  to  be  much  worse.  While 
fair  respiration  was  being  performed  by  the 
right  lung,  the  left  lung  presented  no  sounds 
whatever.  The  patient  complained  of  some 
pain  in  the  left  lung,  but  of  very  little  dys- 
pnea. Aspiration  of  the  left  chest  relieved 
the  patient  of  1800  cc.  air,  but  did  not  im- 
prove the  general  condition.  He  was  com- 
fortable until  his  death,  which  occurred 
twenty-four  hours  after  the  second  rupture. 
— Case  of  Bilateral  (Double)  Spontaneous 
Pneumothorax,  E.  A.  Cray,  Illinois  M.  J., 
May  1919,  xxxo,  No.  5,  252. 

Effusion  with  Induced  Pneumothorax. 

— Breccia  ascribes  to  the  compression  on  the 
vessels  in  the  hilum  of  the  lung  the  disturb- 
ance in  the  circulation  which  is  the  main 
cause  of  the  pleural  effusion  with  therapeutic 
pneumothorax  for  pulmonary-  tuberculosis. 
This  is  also  the  cause  of  the  effusion  with 
heart  disease,  the  enlarged  heart  pressing  on 
the  hilum  and  compressing  its  vessels.  This 
e.xplanation  is  a  guide  to  treatment,  as  the 
presence  of  fluid  in  the  pleura  may  push  down 
the  diaphragm  or  displace  the  mediastinum, 
and  thus  mislead  one  as  to  the  absolute  pres- 
sure in  the  pleura  in  inducing  the  pneumo- 
thorax. The  effusion  is  liable  to  be  rapidly 
resorbed.  modif\-ing  completely  pressure  con- 
ditions with  the  pneumothorax,  unless  meas- 
ures are  taken  at  once  to  maintain  the  cura- 
tive pressure  on  the  lungs  which  abates  as 
the  fluid  is  absorbed.  If  the  effusion  shows 
a  tendency  to  remain  stable,  it  should  be 
left  alone,  as  also  when  the  effusion  displays 
a  progressive  tendency  unless  it  becomes  ex- 
cessive, when  it  requires  treatment  as  for 
any  pleural  effusion.  The  pleural  effusion 
alone  may  exert  the  desired  pressure  on  the 
lung,  and  in  connection  with  the  pneumo- 
thorax may  regulate  automatically  the 
hydropneumothorax.  He  discusses  further 
the  indications  when  the  effusion  is  purulent, 
mentioning  parenthetically  that  the  12,000 
soldiers  passing  through  his  service  in  the 
last  two  years  amply  demonstrated  that  the 


lung  is  able  to  e.xpand  and  recuperate  func- 
tion almost  always  after  a  war  wound  of  the 
chest  affecting  a  sound  lung.  In  the  tuber- 
culous lung,  however,  conditions  are  differ- 
ent, and  time  alone  will  show  what  share  the 
pleuritic  changes  ha\e  in  the  final  outcome 
of  recovery  under  induced  pneumothorax. — • 
Conlributo  alio  studio  dcUe  plcuriti  essudative 
nel  pneumotorace  lerapculico  della  tubercolosi 
polmonare,  C.  Breccia,  Rivist.  Crit.  d.  Clin. 
Med..  April  19.  26  and  May  3,  1919,  Nos. 
16, 17  and  18. 

Serous  Membrane  Tuberculosis. — Two 

cases  are  presented,  one  of  tuberculous  peri- 
tonitis and  one  of  tuberculous  pericarditis, 
both  in  negro  boys  14  years  of  age.  In  the 
first  case  the  abdomen  was  greatly  distended, 
and  e\'en  after  the  removal  of  4  liters  of  clear 
serous  fluid,  the  abdominal  wall  was  still 
tense  and  tender.  There  was  a  high  irregular 
fever  and  leukocytosis.  In  the  second  case, 
the  chief  symptom  was  pain  over  the  heart, 
with  shortness  of  breath,  increase  in  the  area 
of  cardiac  dulness,  irregular  fever  and  rapid 
pulse.  Under  the  X-ray  the  heart  shadow 
had  not  the  characteristic  triangular  form 
extending  up  to  the  neck. 

Tuberculous  peritonitis  may  be  either  as- 
citic or  dry.  In  children  the  ascitic  form  is 
usually  easily  diagnosed;  in  adults  it  may 
be  confused  with  cirrhosis  of  the  liver  or 
carcinoma  of  the  peritoneum.  Typical  con- 
stitutional s>Tnptoms  and  tuberculous  foci 
elsewhere  aid  in  the  diagnosis.  In  the  dr>' 
form  diagnosis  is  more  difficult,  the  s>Tnp- 
toms  suggesting  various  surgical  conditions, 
so  that  the  true  condition  is  often  discovered 
only  at  operation.  Frequently  curious  ab- 
dominal tumors  are  found  and  lead  to  errors. 
These  tumors  are  formed  by  the  rolled-up 
omentum,  by  encapsulated  fluid,  by  matted 
intestines,  by  enlarged  glands,  or  by  pelvic 
masses — the  first  named  being  the  most  com- 
mon. Tuberculous  peritonitis  is  a  serious 
tuberculous  manifestation  and  the  prognosis 
is  always  grave.  Of  the  patients  who  had 
been  in  the  hospital,  48,  or  32  per  cent  died, 
16  were  cured,  and  71  improved.  Forty- 
three  cases  were  heard  from  after  leaving  the 
hospital :  of  these  14  had  died,  7  were  reported 
living  but  not  quite  well;  22  were  reported 
living  and  well.  The  chief  question  in  the 
treatment  of  tuberculous  peritonitis  is  that 
of  operation.  Statistics  are  unsatisfactory, 
and  the  value  of  operation  is  not  proved. 
Tuberculous  pericarditis  is  much  less  com- 
mon than  tuberculous  peritonitis,  and  a  less 
serious  manifestation.  Tuberculosis  of  any 
serous  membrane  is  a  local  anaphylactic  re- 
action in  an  already  infected  person.  Only 
on  this  basis  can  the  acute  onset,  the  fibrinous 
exudate  and  the  serous  effusion  be  explained. 
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A  subserous  focus  of  disease  may  cause  sero- 
sitis  without  the  tubercle  barilli  actually 
reachinK  the  surface.  The  bacilli  are  in  fact 
rarely  found  in  the  serous  elTusion.  More 
than  one  serous  cavity  is  often  alTcctcd. 
Autopsy  records  of  .15  cases  of  tuberculous 
peritonitis  show:  12  cases  had  an  associated 
peritoneal  and  pleural  and  9  more  showed 
pleural  adhesion  without  demonstrable  tu- 
bercles; 2  cases  had  associated  peritoneal  and 
pericardial  tuberculosis,  and  1  more  an  ad- 
nerent  pericardium  without  demonstrable 
tubercles;  1  case  showed  tuberculosis  of  all 
3  serous  membranes;  2  cases  had  adherent 
pleurae  and  pericardium  without  demon- 
strable tubercles;  I  case,  peritoneal  and  pleu- 
ral tuberculosis  with  adnerent  pericardium 
without  demonstrable  tubercles. — Serous 
Membrane  Tuberculosis,  L.  Ilamman.  Med. 
Clin.  North  Am.,  May  1919,  ii,  No.  6,  1747. 

Tuberculous   Pericardial    EfTuslon. — 

A  man  of  21  on  admission  to  the  hospital 
complained  of  weakness,  headache,  pains  in 
both  sides  of  the  chest,  cough,  and  shortness 
of  breath.  Physical  examination  showed 
relative  dulness  over  the  left  lung  in  front, 
impaired  note  over  the  lower  part  of  the  left 
chest  in  front,  with  pleural  friction  and  r41es. 
Later  the  chest  showed  rhonchi  throughout. 
Both  phvsical  e.xamination  and  the  X-ray 
showed  a  large  pericardial  ctTusion;  500  cc. 
of  clear  fluid  was  aspirated,  but  the  sac  tilled 
repeatedly  and  frequent  aspirations  were 
necessary.  Large  quantities  of  fluid  were  re- 
moved; 2050  cc.  on  one  occasion,  over  1000 
cc.  several  times.  The  fluid  contained  U-m- 
phocytes  and  was  sterile,  which  clearly 
pointed  to  tuberculosis.  The  special  fea- 
tures of  the  case  are  the  extreme  distention 
of  the  pericardial  sac,  the  large  quantities  of 
fluid  removed  at  aspiration,  the  marked  re- 
lief afforded  by  the  early  aspirations,  and  the 
remarkable  tolerance  shown  in  the  later 
stages  to  the  presence  of  large  accumula- 
tions of  fluid. — Case  of  Recurring  Effusion 
info  the  Pericardial  Sac,  H.  B.  Roderick, 
Lancet,  June  7,  1919,  No.  4997,  980. 

Tuberculous  Peritonitis. — It  has  be- 
come a  custom  with  some  surgeons  when 
operating  for  tuberculous  peritonitis  to  re- 
move the  tubes  whether  there  is  a  mi.xed  in- 
fection or  not,  in  order  to  close  an  avenue 
for  the  entrance  of  tubercle  bacilli.  It  is 
often  difficult  to  determine  where  the  dis- 
ease in  the  peritoneum  started.  Whether 
the  tubercles  are  alwajs  brought  through 
the  l\Tnph  channels  or  whether  it  is  possible 
that  some  may  come  through  the  intestine 
by  a  sort  of  diapcdesis.  the  tuberculous 
trouble  of  the  peritoneum  seldom  comes 
from  the  vagina  or  uterus,  to  be  poured  out  at 


the  end  of  the  tube.  Such  a  caie  boa  never 
been  demonstrated.  The  point  is  that  tu- 
berculous peritonitis  is  of  systemic  oriKin, 
and  that,  while  the  tubercles  are  deposited 
in  the  peritoneum  in  large  amount,  ttu-y  are 
rapidly  absorbed  after  the  simple  operation, 
and  the  few  that  may  be  in  the  uterus  or 
tubes  are  also  cared  for  by  Nature.  The 
only  condition  in  which  the  removal  of  the 
tubes  is  justifiable  in  this  operation  is  when 
another  kind  of  infection  has  taken  place  in 
the  tube  either  before  or  after  the  tubercu- 
lous deposit  on  the  peritoneum.  Then  in 
many  cases  we  should  remove  the  pus  tube 
completely.  But  even  then  simple  resection 
of  the  tube  or  some  part  of  it  may  be  sufli- 
cient.  A  brief  note  of  a  case  is  given  which 
shows  that  pregnancy  may  take  place  and  a 
successful  deliver)-  occur  after  a  con.ser\'ative 
operation  for  tuberculous  peritonitis.  It  is 
true  it  is  sometimes  diflicult  to  diagnose 
these  cases,  and  operation  for  other  condi- 
tions may  reveal  a  tuberculous  [>eritonitis. 
Carstens  describes  his  own  technic  as  follows: 
"In  my  earlier  cases  I  washed  out  the  peri- 
toneum with  a  1  :  10.000  mercuric  chloride 
solution.  .\  quart  of  the  solution  is  poured 
in.  the  opening  is  closed  with  the  hand,  and 
the  body  is  shaken  so  that  the  fluid  comes  in 
contact  with  everj-  part  of  the  peritoneum. 
I  think  this  irritates  and  stimulates  the  peri- 
toneum— probably  produces  phagocv-tosis. 
I  do  not  know  whether  the  mercuric  chloride 
does  any  good,  but  I  know  it  docs  no  harm, 
as  I  empty  the  peritoneum  and  then  put  in 
a  saline  solution — gallons  and  gallons  of  it — 
and  wash  the  peritoneum  out  thoroughly  so 
as  to  be  sure  that  there  is  no  mercuric  chloride 
solution  left  behind  to  produce  poisoning. 
I  then  sew  up  the  abdomen  with  N'o.  2  plain 
catgut  in  layers,  closing  first  the  peritoneum, 
then  the  muscle  and  then  the  fascia  with  a 
running  suture.  I  never  sew  up  the  skin.  I 
use  sterile  adhesive  plaster,  and  the  wound 
generally  heals  promptly.  Formerly  I  used 
silkworm-gut  or  silk  sutures,  but  as  these 
act  as  a  drain,  and  in  the  tract  of  each  suture 
a  deposit  of  tubercles  made  its  appearance 
and  each  stitch  hole  showed  a  dark  red  spot 
as  seen  in  healing  or  healed  tuberculous  sin- 
uses, I  stopped  this  method  of  closure. 
Drainage  of  the  wound  is  not  considered, 
because,  first  of  all,  it  does  not  drain,  and 
secondly,  draining  is  liable  to  result  in  the 
development  of  fistulas  and  ulceration  of  the 
bowel.  — Desirability  of  Preventing  Sterili- 
zation in  Young  Women,  when  Operating  for 
Tuberculous  Peritonitis.  J.  H.  Carstens.  J. 
Am.  M.  Ass.,  July  5,  1919,  xxiii.  No.  11. 

Tuberculous  Clrrhoses. — In  the  liver, 
kidneys,  salivar\-  glands  and  pancreas  we  see 
specific  granulation  tissue  develop  on  the 
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basis  of  tuberculosis,  spread  diffusely,  con- 
tract and  give  rise  to  cirrhotic  processes 
which  entirely  resemble  cirrhoses  due  to 
other  causes.  In  tuberculous  cirrhosis  of 
the  liver  the  interstitial  process  is  primary, 
the  transformation  of  the  tissue  is  secondary. 
A  splenic  tumor  does  not  belong  to  the  pure 
picture  of  tuberculous  cirrhosis.  The  diag- 
nosis can  only  be  made  with  the  microscope. 
The  disease  is  caused  by  tubercle  bacilli  of 
low  virulence  or  by  a  relatively  small  num- 
ber of  bacilli  in  a  carrier  of  high  resistance. — • 
Ueber  tubcrkiiloese  Lebercirrhose,  tubcrku- 
loese  Schniwpfniere  und  analoge  Erschein- 
ungen  granuUcrender  luberkutoescr  Enlzuen- 
dungcn  in  Pancreas  und  M tends pekheldruesen, 
E.  Kirch,  Arch.  f.  path.  Anal.,  191S,  ccxxv, 
No.  2. 

Gastric  Tuberculosis. — Razzaboni  gives 
the  microscopic  findings  in  a  case  of  tubercu- 
losis of  the  stomach  in  a  woman  of  sixty,  with 
complete  recovery  after  subtotal  gastrec- 
tomy. The  symptoms  from  the  stomach 
had  first  been  noted  about  two  years  before 
the  operation.  The  process  was  of  a  neo- 
plastic type  along  with  diffuse  inflammatory 
lesions.  When  last  seen,  three  years  and  a 
half  later,  she  was  still  well. — Gastreclomia 
subtotale  per  tubercolosi  gaslrica  a  forma 
pseudo  neoplastica,  G.  Razzaboni,  Policlin., 
May  1919,  xxni,  No.  5,  153. 

Intestinal  Tuberculosis.— In  view  of 
the  uncomfortable  symptoms  of  intestinal 
tuberculosis  and  the  difliculties  of  giving  re- 
lief, anything  that  will  increase  our  medical 
armamentarium  effectively  will  be  welcome. 
About  six  months  ago  Saxtorph  published 
his  results  with  the  intravenous  injection  of 
calcium  chloride  in  intestinal  tuberculosis. 
Fishberg  has  tried  this  in  his  hospital  and 
private  practice  with  results  which  he  thinks 
warrant  recommendation  of  the  method. 
In  some  cases  Saxtorph's  reports  were  fully 
confirmed;  one  or  two  injections  gave  relief. 
The  method  is  effective  in  early  cases  of  in- 
testinal tuberculosis.  The  benefit  is  reduced 
gradually  with  the  longer  continuance  of  the 
symptoms.  When  the  diarrhea  in  a  tuber- 
culous patient  is  due  to  dietetic  indiscretions, 
to  the  catarrhal  condition  of  the  intestinal 
mucous  membrane,  or  to  slight  intestinal 
ulceration,  an  intravenous  injection  of  5cc. 
of  a  5  per  cent  solution  of  calcium  chloride 
will  give  prompt  relief.  When,  however, 
the  intestinal  symptoms  are  due  to  extensive 
ulcerations — especially  to  amyloid  infiltra- 
tion of  the  intestine — the  chances  of  attain- 
ing relief  from  the  pain  and  annoying  diarrhea 
are  remote.  Similarly,  when  the  abdominal 
pains  are  due  to  irritation  of  the  intestinal 
mucous  membrane  by  the  contents  of  the 


intestine,  relief  may  be  attained  by  intra- 
venous injection  of  calcium  chloride.  When, 
however,  the  pains  are  due  to  localized  peri- 
tonitis over  deep  intestinal  ulcers,  or  to  peri- 
toneal adhesions,  which  are  not  uncommon 
in  tuberculous  subjects,  calcium  chloride  is 
impotent  to  give  relief.  The  mode  of  ac- 
tion of  the  drug  can  only  be  surmised.  We 
cannot  explain  it  on  the  theory  of  lime  star- 
vation said  to  be  a  strong  etiologic  factor  in 
tuberculosis,  because  it  does  not  relieve  other 
symptoms.  On  the  other  hand,  Loeb  found 
that  calcium  salts  stop  contact  irritability  of 
muscle  and  hj-persensitiveness  of  the  nervous 
system  induced  by  various  salts.  It  has 
also  been  found  that  calcium  salts  impede 
and  even  stop  intestinal  peristalsis,  and,  at 
times,  even  counteract  the  effects  of  certain 
laxative  drugs. — Calcium  Chloride  as  a  Pal- 
liative Agent  in  the  Treatment  of  Intestinal 
Tuberculosis,  M.  Fishberg,  J .  Am.  M.  Ass., 
June  2S,  1919,  hxii,  No.  26,  1882. 

The  Sexual  Functions  In  Women  In 
Relation  to  Defense  Against  Tubercu- 
losis.— Lasbennes  tabulates  the  statistics  of 
the  tuberculosis  mortality  at  Madrid  since 
1900,  classifying  it  by  sex  and  age.  His  fig- 
ures show  a  striking  reduction  in  the  tuber- 
culosis death  rate  in  women  during  the  child- 
bearing  age  and  later  in  comparison  to  the 
male  death  rate.  Up  to  the  age  of  twenty 
the  female  death  rate  keeps  about  the  same 
as  the  male  or  surpasses  it.  From  ten  to 
nineteen  the  proportional  percentage  was 
males,  41.26,  40.91,  38.22,  47.42  and  41.24, 
while  in  females  the  corresponding  figures 
were  58.74,  59.09,  61.78,  52.58  and  58.76. 
After  twenty  the  female  death  rate  ranged 
from  29.59  to  49.46  as  the  extreme  figures, 
while  the  male  death  rate  ranged  from  50.54 
to  70.41,  and  averaged  over  sixty.  If  ex- 
periences elsewhere  confirm  this  relative  les- 
ser receptivity  of  women  and  the  greater  re- 
ceptivity of  girls  after  puberty,  the  practical 
deduction  would  be  to  prescribe  matrimony 
in  certain  cases  of  "pretuberculosis"  instead 
of  forbidding  marriage  in  such  conditions,  as 
is  often  done.  There  is  a  possibility  also 
that  ovarian  treatment  might  prove  an  ef- 
fectual adjuvant  in  treatment  of  tubercu- 
losis.— Influence  of  Sexual  Functions  in 
Women  on  the  Defense  against  Tuberculosis, 
L.  Lasbennes,  Medic.  Ibera,  May  17,  1919, 
vii.  No.  80.  123. 

Tuberculosis  of  Intestines. — A  girl  of 
17,  suffering  from  pulmonary  tuberculosis 
for  three  years,  had  been  operated  for  appen- 
dicitis eight  months  previous  to  the  report. 
The  appendix  was  found  normal.  After  the 
operation  a  persistent  enteritis  and  colitis  de- 
veloped, causing  loss  of  weight  and  strength, 
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and  tubercle  bacilli  appeared  in  the  stools. 
The  pulmonar>'  condition  also  grew  worse. 
Roentgen  ray  i-xaminatinn  showed  a  very- 
rapid  omplying  uf  the  small  intestines  as 
well  as  ol  the  colon;  lluorosconic  and  radio- 
graphic examination  of  the  colon  by  means 
of  a  barium  enema  showed  a  dctinite  fillinR- 
defect  at  the  lower  pole  of  the  cecum  and  the 
ascending  colon.  .\t  operation  tuberculosis 
of  the  transverse  and  ascending  colon,  cecum 
and  ileum  was  found  with  a  large  mass  in- 
volving the  junction  of  the  distal  ileum  and 
the  cecum;  many  small  tubercles  were  seen 
on  the  large  intestine.  The  last  12  inches 
of  the  ileum,  the  cecum,  the  ascending  and 
part  of  the  transverse  colon  were  resected. — 
Case  of  Tuberculosis  of  the  Intestines  with  a 
Defect  at  the  Cecum.  P.  .U.  Lund,  Am.  J. 
Roentgenol..  September  1919,  n,  No.  9,  453. 

Tuberculosis  of  the  Sphenoid. — .^  col- 
ored woman,  aged  thirty-one.  complained  of 
intermittent  fever,  loss  of  weight,  pain  in 
the  head,  localized  chiefly  in  the  occipital  re- 
gion, but  radiating  toward  each  mastoid; 
later  it  extended  towards  the  right  ear. 
Physical  e.xamination  showed  a  pol>-poid 
mass  in  the  region  of  the  posterior  end  of  the 
right  middle  turbinate,  and  a  mucopurulent 
discharge  far  back  in  the  nasal  cleft  on  the 
same  side.  On  transillumination  the  right 
antrum  appeared  dark.  The  X-ray  showed  a 
distinct  clouding  of  the  right  ethmoid  region, 
with  duling  of  the  bony  outline  of  the  right 
sphenoidal  fissure;  the  lateral  view  showed 
marked  clouding  of  the  sphenoidal  sinuses. 
There  was  nothing  to  indicate  an  acute  pul- 
monary tuberculosis.  At  operation  the  nght 
sphenoidal  sinus  was  full  of  friable  tissue  re- 
sembling granulation  tissue,  a  considerable 
amount  of  which  was  removed.  On  section 
this  tissue  proved  to  be  tuberculous.  The 
antrum  appeared  to  be  healthy  except  pos- 
teriorly where  the  mucous  membrane  was 
thick  and  edematous;  the  posterior  ethmoid 
cells  were  found  to  be  full  of  pathological 
material,  and  the  bony  walls  necrotic;  the 
floor  and  anterior  wall  of  both  sphenoidal 
sinuses  were  similarly  involved.  All  the 
diseased  material  was  removed  as  far  as  pos- 
sible. The  pohpoid  mass  in  the  naso- 
pharynx proved  to  be  tuberculous  tissue  and 
was  removed.  The  wounds  healed  prompt- 
ly and  the  patient  reacted  favorably.  Tu- 
berculosis of  the  nasal  sinuses  is  rarely  re- 
ported. The  s>Tnptoms  are  those  of  a 
chronic  sinusitis.  The  constitutional  s\Tnp- 
toms  of  tuberculosis  may  be  slight.  The 
treatment  should  be  surgical  in  addition  to 
constitutional  treatment  with  the  use  of 
tuberculin.  If  the  disease  can  be  eradicated 
the  prognosis  is  good,  but  in  such  extensive 
cases  as  the  one  reported,  a  recurrence  is  to 


be  expected. —  Tuberculosis  of  Sphenoid  Si- 
nus, T.  D.  Kernan.  Laryngoscope,  ilav, 
1919,  ixix.  No.  5,  216. 

Erythema  Nodosum  and  Other  Skin 
Lesions  In  Tuberculosis.  TulK-rculids  or 
paratuberculoses  are  sometimes  defined  as  a 
group  of  skin  alTections,  associated  with  tu- 
berculosis of  other  structures  of  the  body, 
but  which  do  not  themselves  show  the  ana- 
tomic picture  of  tuberculosis,  to  which  they 
consequently  seem  to  have  only  an  indirect 
relation.  Some  of  the  well  recognized  mem- 
bers of  this  group  arc  acnitis,  lichen  scrofulo- 
sorum,  and  acne  scrofulosorum.  Dermatol- 
ogists are  not  agreed  as  to  the  causative  fac- 
tor of  these  lesions,  some  belieWng  that  they 
are  due  to  "tuberculous  to.xins,"  while  others 
hold  that  the  lesions  are  due  to  actual  reac- 
tions to  hematogenously  distributed  tubercle 
bacilli.  Recently  Stokes  of  the  Mayo  Clinic 
has  discussed  the  frequent  association  of  ery- 
thema nodosum,  purpura,  and  erythema 
multiforme  in  patients  who  suffer  from  more 
or  less  well  concealed  forms  of  tuberculosis. 
This  writer  believes  that  such  lesions  are 
cutaneous  reactions  to  hematogenously  dis- 
tributed tubercle  bacilli,  deposited  in  a  hy- 
persensitive skin,  and  originating  in  a  tuber- 
culous focus,  perhaps  unrecognized  for  years. 
Other  investigators  have  noted  the  associa- 
tion of  tuberculosis  and  er)theraa  nodosum, 
and  the  question  remains  whether  the  asso- 
ciation is  of  etiologic  significance  or  merely 
one  of  coincidence.  According  to  the  defi- 
nition of  a  tuberculid,  erythema  nodosum 
might  be  classed  perhaps  in  this  group  of 
skin  affections,  as  there  is  no  evidence  at 
hand  to  warrant  the  assumption  that  the 
lesions  are  due  to  hematogenously  distrib- 
uted tubercle  bacilh.  The  work  of  Rosenow 
will  be  recalled,  particularly  the  production 
of  lesions  suggesting  erythema  nodosum  in 
animals  by  the  intravenous  injection  of 
a  diphtheroid  Gram-positive  diplobacillus, 
which  he  found  in  a  series  of  eight  cases  of 
erythema  nodosum.  Stokes  points  out  that 
the  pathology  of  erythema  nodosum  is 
such  that  it  seems  a  rash  assumption  to  at- 
tribute it  to  a  single  type  of  organism.  But 
he  did  not  make  microscopic  and  bacterio- 
logic  studies  of  the  skin  lesions  in  his  cases. 
He  did  study  the  cervical  or  axillary  glands  in 
a  few  cases,  and  while  many  glands  were 
found  tuberculous,  it  is  not  safe  to  assume 
that  also  the  associated  skin  lesion  necessar- 
ilv  must  have  been  due  to  reactions  to  the 
tubercle  bacillus.  The  difficulties  in  the  way 
of  bacteriologic  and  microscopic  study  of 
skin  lesions  in  patients  are  apparent;  but 
such  study  is.  of  course,  the  only  way  to  sub- 
stantial progress.  The  association  of  ery- 
thema nodosum  and  other  skin  manifesta- 
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tions  with  tuberculosis  is  of  great  interest, 
and  the  exact  nature  of  these  skin  lesions  re- 
quires further  investigation. — Current  Com- 
ment, J.  Am.  M.  Ass.,  Julv,  1919,  Ixxiii, 
No.  3,  196. 

Pityriasis  Rubra  Pilaris. — The  authors 
describe  a  case  of  this  condition  seen  by 
them  in  the  Soudan  and  discuss  at  length 
the  diagnosis  of  the  disease  from  allied  or 
similar  disorders.  Their  conclusion  is  that 
the  pityriasis  rubra  pilaris  of  Devergie  is  a 
disease  quite  distinct  from  the  lichen  planus 
of  Erasmus  Wilson  and  probably  also  from 
the  lichen  neuroticus  of  Unna,  which  may  be 
the  same  as  the  lichen  ruber  of  Hebra.  It 
is  probably  caused  by  a  to.^in  which  may 
arise  as  an  anaphylatoxin.  of  which  the  ana- 
phylactin  factors  are  amboceptors  present  in 
the  skin  cells  and  due  to  action,  at  some 
time  or  other,  of  the  tuberculous  toxin.  It 
is  a  disease  quite  distinct  from  acnitis  or 
lichen  nitidus  and  from  lichen  scrofulosorum. 
Many  points  indicate  a  partial  similarity  of 
causation  with  ichthyosis.  From  the  latter 
disease  it  is  to  be  differentiated  chnically  by 
not  dating  back  to  within  a  short  period 
after  birth  and  by  the  presence  somewhere 
of  the  associated  erythrodermia.  From  the 
lichen  spinulosus  of  Devergie  it  is  distin- 
guished by  the  eruption  being  general,  by 
attacking  the  hands,  and  by  the  follicular 
slug  being  scaly  and  not  shiny.  From 
pitjTnasis  rubra  it  is  distinguished  by  the 
relatively  slight  amount  of  er>-thema,  by  the 
small  scales,  by  the  typical  hard  conical 
papules  in  the  folUcles  on  the  dorsal  aspects 
of  the  first  phalanges  of  the  fingers,  by  the 
absence  of  constitutional  svinptoms,  and  by 
its  benign  and  chronic  course.  The  authors 
also  describe  the  differential  diagnosis  from 
the  lichen  convex  of  Castellani,  the  keratosis 
suprafoUicularis  of  Unna,  the  lichen  planus 
of  Erasmus  Wilson,  the  lichen  neuroticus  of 
Uima,  and  a  number  of  other  skin  conditions. 
The  treatment  must  be  long  continued,  and 
in  a  recent  case  must  aim  at  neutralizing  the 
exciting  toxin. — Sudanese  Examples  oj  Two 
Common  HyperkeraJoses,  A.  I.  Chalmers  and 
A.  Innes,  J.  Trop.  Med.  and  Hxg.,  June  2, 
1919.  No.  11.  97. 

Tuberculosis  of  the  Cervix  Uteri. — 
Primarj-  tuberculosis  of  the  cer\'ix  is  ex- 
tremely rare,  probably  not  more  than  15  or 
20  cases  having  been  reported.  Of  second- 
ar\-  tuberculous  infections  of  the  cer%-ix 
about  150  cases  have  been  reported.  Many 
others  have  probably  been  unsuspected,  or 
have  been  diagnosed  as  cancer,  sjiphilis,  etc. 
Infection  in  secondary  cases  may  be  by  the 
blood  stream  from  the  primarj-  focus.  b> 
direct  extension  of  the  process  from  neigh- 


boring organs — tubes,  ovaries,  uterus,  etc., 
or  by  external  means.  In  primar>'  cases, 
the  infection  must  be  from  external  sources. 
Coitus  is  the  most  frequent  method  of  ex- 
ternal infection  in  tuberculosis  of  the  cervix. 
Although  there  are  no  statistics  to  show 
how  many  cases  are  due  to  some  lesion  in  the 
husband,  probably  all  the  primar>'  cases 
and  a  large  percentage  of  the  secondarv-  cases 
can  be  attributed  to  this  cause.  Infection 
from  handling  with  unclean  hands,  infected 
instruments  in  making  examinations,  etc.,  is 
also  possible.  There  are  four  varieties  of 
tuberculosis  of  the  cervix  commonly  men- 
tioned, and  two  rare  forms.  These  are: 
(1)  miliary,  (2)  interstitial,  (3)  vegetating, 
(4;  ulcerating;  and  the  rare  forms:  (5)  ca- 
tarrhal form  of  Schutt,  (6)  inflammatory 
form  of  Cotte.  In  the  majority  of  cases  all 
tjTjes  begin  in  the  cer\-ical  canal;  in  the  later 
stages  all  tj-pes  develop  into  the  ulcerative 
form  with  purulent  vaginal  discharge  and 
more  or  less  hemorrhage.  The  subjective 
sjTnptoms  of  tuberculosis  of  the  cerv-ix  are 
vague  and  indefinite.  As  in  many  cases  the 
uterus,  tubes  or  ovaries  are  involved,  s>'mp- 
toms  may  be  referable  to  these  organs. 
Leucorrhea  is  the  most  common  symptom; 
the  discharge  is  slight  and  mucopurulent  in 
the  early  stages,  becoming  later  profuse, 
purulent  and  offensive.  Slight  bleeding 
after  coitus  is  fairly  frequent.  In  late 
stages  there  may  be  considerable  blood  in 
the  discharge.  In  most  cases  the  general 
condition  is  good  unless  there  is  an  active 
tuberculous  process  elsewhere.  .-Vmenorrhea 
may  be  a  symptom.  All  t>-pes  and  stages  of 
the  disease  resemble  carcinoma.  In  distin- 
guishing between  the  two,  the  historj'  of  the 
case,  the  age  of  the  patient,  and  the  appear- 
ance of  the  discharge  are  to  be  considered. 
Tuberculosis  occurs  more  frequently  in 
younger  patients  during  the  period  of  sexual 
activity.  The  purulent  discharge  differs 
from  the  blood-stained  serum  characteristic 
of  cancer.  Pain  is  slight  and  indefinite  in 
tuberculosis.  The  diseased  tissues  in  tu- 
berculosis are  soft  and  velvety  to  the  touch; 
in  cancer,  friable.  It  is  desirable  to  take  a 
specimen  for  study  in  any  case;  in  some 
cases  resort  must  be  had  to  g;uinea-pig  in- 
oculations and  the  von  Pirquet  test.  The 
method  of  treatment  must  depend  upon 
conditions  of  the  indi\adual  case.  Where 
there  is  an  active  tuberculous  process  else- 
where, excision  of  the  local  process  will  be  of 
no  benefit;  but  where  other  lesions  are  healed 
or  dormant  and  the  cervical  lesion  progress- 
ing, a  conservative  or  radical  operation  may 
be  indicated.  Where  uterus  and  tubes  are 
extensively  involved  and  the  question  of 
child  bearing  is  not  to  be  considered,  a 
panhysterectomy     is     indicated;     in     cases 
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where  tlic  lesion  is  local,  and  the  Reneral 
health  K'^od,  amputation  of  the  rervix  pre- 
ferably with  the  cautery,  or  cauterization  of 
the    infected    areas   should    be    done.     The 

f)roKnosis  is  Koo<l  if  the  process  is  definitely 
ocali/.ed.  and  the  infected  portion  can  be 
completely  eradicated.  A  case  in  a  mar- 
licd  woman  aged  27  is  reported.  The  only 
symptom  was  an  occasional  sliRhl  vaginal 
hemorrh.iKe.  which  was  also  noticed  regu- 
larly after  coitus;  Rencral  health  excellent. 
On  palpation  of  the  cervix  there  was  a 
nodular  feel  about  the  os.  especially  on  the 
posterior  side,  the  examining  fmger  being 
slightly  stained  with  blood.  The  speculum 
examination  showed  a  region  of  bnght  red 
color  about  one-half  inch  in  width  about 
the  OS.  with  a  small  ulcer  on  the  posterior 
side;  a  few  small  grayish  and  yellowish 
nodules  in  the  visible  [xirtion  of  the  canal. 
.\  specimen  removed  from  the  posterior  lip 
showed  tuberculosis.  A  va;;inal  hysterec- 
tomy was  done.  Microscopic  examination 
showed  tuberculosis  of  the  tubes,  fundus  of 
the  uterus  and  cervix  of  the  miliar)'  t>'pe 
with  early  ulceration.  Convalescence  was 
good;  and  the  general  health  a  year  later 
was  excellent,  but  there  was  a  foul  leucor- 
rhea,  indicating  apparently  a  recurrence  of 
the  tuberculous  process. —  Tuberculosis  of  the 
Cervix  L'Icri,  G.  A.  Moore,  Surg..  Gvnec.  and 
Obstel.,  July,  1919.  xxix.  No.  I,  1.  ' 

Tuberculous  Origin  of  Lymphogranu- 
lomatosis.— Xaslund  found  nothing  to  sug- 
gest a  tuberculous  origin  at  necropsy  of  a 
typical  and  extreme  case  of  lymphogranulo- 
matosis in  a  boy  of  four.  None  of  the  in- 
ternal organs  or  tissues  showed  any  changes 
even  suspicious  of  tuberculosis.  .An  emul- 
sion of  one  of  the  l>Tnphogranulomatous 
mesenteric  glands  was  injected  into  the 
peritoneum  of  two  guinea-pigs  and  both 
died  of  generalized  tuberculosis.  The  tu- 
bercle bacilli  found  in  the  guinea-pigs  were 
true  to  the  human  t\pe,  as  also  those  re- 
covered from  white  mice  and  rabbits.  The 
lesions  found  in  the  animals  corresponded 
to  those  induced  with  ordinarv"  human 
tubercle  bacilli,  but  some  of  the  rabbits  de- 
veloped also  certain  changes  which  seemed  to 
resemble  in  every  respect  t>-pical  lympho- 
granulomatosis, along  with  the  ordinary 
typical  tuberculous  changes.  The  extensive 
researches  reported,  with  four  pages  of  bib- 
liography, set  solid,  all  tend  to  confirm  the 
assumption  that  K-mphogranulomatosis  is  a 
form  of  tuberculosis,  the  indi\ndual  reacting 
forces  determining  the  form  in  which  the 
disease  manifests  itself.  The  tubercle  ba- 
cilli involved  are  not  necessarily  attenuated 
in  virulence. — Lymphogranulomalosis  of  Tu- 


berculous Orii^in,  C.  XdslunJ,  Upuil<>  Ulka- 
refOren.  Tiirlmndl.,  September  10,  I9JS,  xxlii. 
No.  5  6.  220. 

Tuberculous  Lymphoma  and  Tuber- 
culosis.— The  entire  supplement  of  the 
Upsala  iMkarefifrenings  l-iirhandlini'ar, 
issued  July  20,  is  devoted  to  contributions 
by  Wallagren  on  this  and  other  phases  of 
tuberculosis.  In  his  main  contribution  he 
deals  with  the  relationship  of  scrofulous 
glands  to  future  tuberculosis.  lie  has  used 
the  material  of  the  Upsala  Chest  Clinic  to 
throw  light  on  a  subject  in  which  contending 
views  have  long  been  maintained.  .Ac- 
cording to  the  followers  of  Marfan  child 
scrofula  immunizes  against  tubercle,  while 
.•\ufrecht,  years  before,  announced  the  exact 
opposite.  The  author  endeavored  to  fol- 
low up  256  cases  of  surgical  scrofula — cases 
in  which  operation  had  been  performed — 
and  obtained  data  in  251.  Me  found  that  95 
of  these  were  dead,  while  of  the  balance  129 
could  be  examined  by  himself  or  other  medi- 
cal men.  The  cause  of  death  in  the  95 
could  be  fi.xcd  so  that  the  net  number 
amounted  to  224.  It  appeared  that,  com- 
bining the  living  and  dead,  158  subjects  had 
sound  lungs,  62  had  some  form  of  tubercu- 
losis in  after  life,  of  which  46  were  cases  of 
pulmonary  location,  while  in  the  few  scat- 
tering cases  no  opinion  was  reached.  The 
percentage  of  lymphoma  patients  to  present 
pulmonar>'  tuberculosis  in  nearly  1,000  cases 
was  15  in  outside  material;  while  in  the 
author's  cases  it  was  a  little  above  this  figure. 
These  figures  are  somewhat  higher  than  in 
control  cases,  but  do  not  prove  that  lym- 
phoma predisposes  to  other  forms  of  tubercle. 
Apparently  both  Marfan  and  .\ufrecht  rep- 
resented e.\treme  viewpoints  and  the  author's 
figures  suggest  a  mean  between  the  two. — 
Editorial,  Med.  Rec.,  June  14,  1919,  xcv. 
No.  24, 1011. 

Influenza  and  Tuberculosis. — The  au- 
thor reviews  the  influenza  epidemic  among 
the  175  tuberculous  patients  and  the  50  non- 
tuberculous  employees  of  the  Monteliore 
Home  Countn.-  Sanatorium,  Bedford  Hills, 
N.  Y.  and  comes  to  the  following  conclusions: 
(1)  The  epidemic  of  influenza  appeared  at 
the  sanatorium  several  weeks  later  than  at 
New  York  City,  which  is  forty  miles  south, 
and  only  forty-eight  hours  later  than  in  the 
nearest  \'illage,  a  half  mile  from  the  insti- 
tution. (2)  Tuberculous  and  nontubercu- 
lous  subjects  seem  to  ha\-e  been  equally 
susceptible  to  influenza,  the  incidence  in 
each  case  being  twenty-four  per  cent.  (3) 
Early  and  advanced  cases  were  equally  af- 
fected.    (4)  Pneumonic    consolidations  oc- 
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curred  as  frequently  in  the  nontuberculous 
as  in  the  tuberculous.  (5)  There  was  a 
mortality  of  11.4  per  cent  due  to  the  epi- 
demic. (6)  Careful  obser\-ation  for  four 
months,  and  ree.xamination  of  all  patients 
so  affected  at  the  end  of  this  period,  showed 
that  all  the  patients  but  two  were  none  the 
worse  for  their  experience,  their  general 
condition  being  as  good  as  might  have  been 
expected  normally.  (7)  So  far  there  seems 
to  be  no  increase  in  the  number  of  tubercu- 
lous patients  seeking  admission  to  our  sana- 
torium, as  a  result  of  influenza,  and  more 
cases  are  erroneously  sent  to  us  for  treat- 
ment on  account  of  basal  lesions  than  in 
corresponding  periods  of  the  past  two  years. 
—  The  Effects  of  Influenza  on  Pulmonary  Tu- 
berculosis, B.  Sihelnian,  N.  York  M.  J., 
July  5,  1919,  ex,  No.  1,  20. 

Influenza  After-Effeets. — An  account 
is  given  of  the  influenza  epidemic  of  1918 
which  struck  Buffalo  with  the  suddenness 
of  a  cyclone.  The  disease  appeared  October 
1,  with  21  reported  cases.  By  October  14, 
they  had  the  highest  number  reported  in 
one  day,  namely,  1886  cases  with  48  deaths 
from  influenza,  7  from  pneumonia  and  7 
from  bronchopneumonia.  From  that  date 
on  there  was  a  gradual  decliBe.  It  was  a 
physical  impossibility  for  physicians  to  see 
most  of  the  patients  more  than  once,  hence 
many  cases  of  pneumonia  were  reported 
only  as  influenza.  It  was  only  after  the 
crest  of  the  epidemic  wave  had  passed  that 
anj'thing  like  accurac}'  in  morbidity  statistics 
was  possible.  Gram  gives  an  account  of 
the  measures  taken  by  the  health  authori- 
ties; the  prohibition  of  assemblages,  etc., 
and  the  temporary  increase  of  hospital  facili- 
ties. "Our  influenza  was  like  a  prairie  fire — 
short  and  drastic.  Every  influenza  patient 
was  either  convalescent  or  dead  within  five 
days  from  the  onset  of  the  attack."  Exact 
knowledge  is  wanting  as  regards  the  sequelae 
of  the  epidemic,  and  an  after-survey  was 
undertaken,  follow-up  cards  being  distrib- 
uted to  everj'  influenza  victim  under  an  ap- 
propriation by  the  city  authorities.  The 
field  work  occupied  about  two  months,  and 
the  results  are  shown  in  tabulated  form. 
On  the  first  examination  748  cases  were 
found  reporting  after-effects — 501  have  since 
recovered,  and  216  are  reported  as  recover- 
ing. Four  deaths  have  occurred,  but 
whether  they  were  due  to  the  after-effects  or 
not  is  hard  to  say.  Only  1  death  out  of  the 
4  was  caused  by  tuberculosis.  There  were 
220  cases  of  respiratory  disorders,  and  27 
of  these  at  least  were  tuberculosis.  Out  of 
the  27,  11  were  already  on  their  records  as 
reported  cases  of  tuberculosis  before  the 
influenza  epidemic,  and  could  not  be  charged 


to  it.  Only  8  cases  could  be  positively 
diagnosed.  Several  were  in  families  with 
tuberculous  records.  The  first  important 
observation  is  the  small  number  of  sequelae 
as  compared  with  the  total  number  of  influ- 
enza cases,  and  the  high  percentage  of  re- 
cover>'.  It  seems  definitely  established 
that  there  is  nothing  to  be  feared  as  regards 
tuberculosis  as  a  sequel.  The  results  also 
show  the  value  of  the  early  and  vigorous 
measures  employed  for  prevention. —  The 
Influenza  Epidemic  and  Us  Afler-Effects  in 
the  Citv  of  Buffalo:  A  Detailed  Survey,  F.  C. 
Gram,' J.  Am:  M.  Ass.,  September  20,  1919, 
Ixxiii,  No.  12,  886. 

Relation  of  Influenza  to  Bronchitis 
and  Tuberculosis. — The  diagnosis  of  influ- 
enza is  easy  in  epidemics  with  both  bacterio- 
logical and  clinical  evidence,  but  ver>-  diffi- 
cult when  occurring  endemically.  Then  the 
diagnosis  must  be  made  on  clinical  grounds 
for  the  most  part,  and  identical  symptoms 
may  result  from  bacteria  of  several  varieties 
and  not  from  the  influenza  bacUlus  alone. 
An  inquiry  in  regard  to  a  history  of  influ- 
enza in  1058  tuberculous  and  non-tuber- 
culous cases  gave  the  following  results:  (1) 
In  416  cases  of  pulmonary  tuberculosis,  112 
began  with  an  attack  of  influenza,  122  had 
one  or  more  attacks  of  influenza  after  the 
onset  of  their  disease,  30  were  uncertain 
which  came  first.  Of  the  remaining  cases 
giving  no  history  of  influenza,  55  were  early, 
66  moderately  advanced  and  31  far  ad- 
vanced. (2)  In  non-tuberculous  cases, 
there  were:  62  chronic  bronchitis  begiiming 
with  influenza,  306  chronic  bronchitis  with 
influenza  during  their  course;  3  fibrosis  of 
one  lung  beginning  with  influenza;  7  morbus 
cordis  with  attacks  of  influenza;  19  bronchi- 
tis with  enlarged  tonsils  or  adenoids  and 
attacks  of  influenza;  245  of  chronic  bron- 
chitis without  history  of  influenza. 

In  the  majority  of  cases  in  group  I,  the 
so-called  influenza  was  probably  not  influ- 
enza at  all,  but  tuberculosis,  and  the  acti- 
vating organism  the  tubercle  bacillus. 
Other  organisms  are  frequently  present  in 
the  sputum  of  tuberculous  patients,  and 
may  be  involved  in  the  causation  of  "influ- 
enzal" attacks  in  these  patients.  The  diag- 
nosis of  influenza  should  not  be  made  unless 
in  the  presence  of  an  epidemic,  or  unless 
the  bacillus  influenzae  can  be  isolated  in 
pure  culture  from  the  sputum.  One  ought 
to  be  sure  that  pulmonary  tuberculosis  has 
been  excluded,  otherwise  the  early  stage  of 
tuberculosis  will  be  frequently  overlooked.— 
The  Relation  of  Inlhienza  to  Bronchitis  and 
Tuberculosis,  J.  A.  O'Reilly,  Long  Island 
M.  J.,  May  1919.  xiii,  No.  5,  122. 
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Carcinoma  of  the  Testicle  Mistaken 
for  Tuberculosis.— The  dilTcrcntial  diaR- 
nosis  bclwcL-n  carcinoma  and  tuberculosis  of 
the  testicle  is  Rencrally  easy  considerinn  the 
rarity  of  the  former  in  comparison  with  the 
frequency  of  the  latter.  Bi-sides,  in  the 
majority  of  cases  of  tuberculosis  the  diaRno- 
sis  can  be  clinched  by  fmilinj?  deep  vesiculo- 
prostatic  lesions.  Nevertheless,  an  error  is 
possible  as  shown  by  the  following  case:  A 
soldier,  thirty-four  years  of  aRC.  KivinR  a 
history  of  injury  to  the  testicle  while  in  the 
saddle,  was  admitted  with  swelling  of  the 
testicle  and  hydrocele,  the  latter  having 
recurred  after  tapping.  Two  distinct  swell- 
ings could  be  made  out.  the  lower  one  hard 
and  the  upper  one  surrounded  by  fluid. 
They  were  both  painless,  .\long  the  vas 
deferens  could  be  felt  two  small  nodular 
swellings,  the  prostate  seemed  normal,  the 
seminal  vesicles  could  not  be  felt,  and  the 
urinar>-  apparatus  was  not  disturbed.  The 
general  health  of  the  patient  was  below  par. 
A  diagnosis  of  tuberculosis  of  the  testicle 
was  made  and  the  patient  advised  of  the 
necessity  of  removal  of  the  testicle,  which  he 
agreed  to.  The  error  was  discovered  at 
operation.  The  lower  tumor  was  a  sclero- 
cj'stic-chondromatous  degeneration  of  the 
whole  testicle,  while  above  and  independent 
of  the  testicle  was  found  a  multilobular 
tumor  which  proved  to  be  carcinoma. — Sur 
quelques  diJUullis  de  diagnostic  enlre  le  cancer 
el  la  tubfTculose  du  Usiicule.  F.  CaJlielin, 
Progr.  Mid..  February  I.  1919,   So.  5,  40. 

Anisocorla  Due  to  Apical  Pleurltis  In 
Syphllltlcs. — Inequality  of  the  pupils  in  a 
subject  e.^hibiting  definite  indications  of 
s>philis  is  generally  accepted  as  an  unfavor- 
able prognostic  sign,  suggesting  early  in- 
volvement of  the  ner\-e  centres  and  tabes  or 
general  p3ral>-sis.  Yet  anisocoria  in  the 
s>'philitic  may  be  completely  independent  of 
central  ner\-ous  invoU-ement;  it  is  often 
caused  by  the  apical  pleuritis  associated 
with  a  more  or  less  torpid,  fibrotic,  sclerosing 
pulmonar>-  tuberculosis.  In  such  instances 
It  is  due  to  e-Tcitation  or  paral\-sis  of  the 
pupillodilator  fibres  which  pass  into  the  first 
dorsal  and  the  third  cer\ncal  ganglion 
through  the  rami  communicantes.  Not  in- 
frequently a  stage  of  dilatation  of  the  pupU 
on  the  same  side,  due  to  e.\citation.  is  suc- 
ceeded by  one  of  contraction  resulting  from 
destruction  of  the  pupillodilator  fibres. 
Lung  tuberculosis  is  ver>-  frequent  in  s\phi- 
litics,  and  is  especially  likely  in  these  patients 
to  assume  the  fibrotic  tj-pe.  In  fact,  fibroid 
tuberculosis  should  be  thought  of  as  a  defi- 
nite diagnostic  sign  where  indications  of 
syphilis    are     being    looked    for.    Fibroid 


pleurisy  at  the  apex  occure  In  tlir  m.iinrity 
of  cases  of  tuberculosis  in  In 

most  of  these,  again,  there  i.i  ■  it  of 

the  supraclavicular  l>-mphiitiL3,  >ympto- 
matic  of  the  apical  pleuritis  or  apical  pleuro- 
pulmonar\'  sclerosis.  Finally,  in  some  there 
IS  present  in  addition  the  unilateral  pupillary 
dilatation  or  cuntractinn  referred  to. — Lin- 
tgalitl  fnipillaire  par  pUurile  du  sammel  chei 
la  swphililiques,  M.  Sergeni,  Bull.  d.  I' Acad, 
d.  Mid.,  March  11,  1914,  Ixxxi,  No.  10,  2S4. 

Treatment  of  Syphilis  In  Tubercu- 
lous Patients.— Elliott  presents  the  data  in 
ten  cases  treated  wth  arsphenamin.  His 
observations  lead  him  to  conclude  that  mer- 
cury should  be  used  with  great  care  in  tuber- 
culous patients,  that  the  deleterious  effect 
is  not  immediate,  but  appears  several  months 
after  the  institution  or  administration  of  the 
drug.  Therefore,  arsphenamin  seems  to  be 
the  drug  of  choice  in  such  cases,  but  should 
be  given  in  small  doses  and  at  long  intervals, 
inasmuch  as  the  ordinary-  dosage  accentuates 
active  foci  and  is  prone  to  cause  a  flare  up 
in  latent  lesions. —  Treatment  of  Syphilis  in 
Tuberculous  Patients.  J.  A.  Eiliotl.  Am.  J. 
Syph.,  April.  1919,  Hi,  .\o.  2,  291. 

Tuberculosis  Causing  Disordered 
Heart-Action. — The  subcutaneous  tuber- 
culin test  was  done  by  seven  medical  officers 
in  300  unselccted  cases  of  disordered  action 
of  the  heart  and  the  results  are  reported  by 
MacInt>Te.  Positive  reactions  were  ob- 
tained in  32  cases;  negative  reactions  in  268 
cases  and  local  reactions  only  in  97  cases. — 
Tuberculosis  as  a  Causatire  Factor  in  Dis- 
ordered Action  of  Heart,  H.  R.  Maclnlyre, 
Bull.  Canad.  Army  Med.  Corps,  May,  1919, 
i.  No.  S.  110. 

Pathogenic  Pneumococcl  and  Strepto- 
cocci In  the  Sputum  In  Pulmonary  Tu- 
berculosis.— Since  the  streptococcus  and 
the  pneumococcus  are  highly  pathogenic  for 
mice,  the  authors  injected  the  sputum  of 
tuberculous  cases  into  mice,  cultured  from 
the  peritoneal  fluid  and  compared  results 
with  those  of  pre\'ious  experiments  with 
direct  cultural  methods.  The  sputum  of  57 
definite  cases  of  pulmonarj-  tuberculosis  was 
examined  in  this  way;  29  far  advanced,  all 
but  one  open;  24  moderately  adN-anced.  all 
open;  4  incipient,  2  open.  The  results 
showed  a  per  cent  sputums  negative; 
in  the  positive  sputums  pneumococci  t>-pes 
III  and  r\'  predominated,  some  of  t>T)e  11; 
and  a  few  (4  per  cent)  streptococcus  nemo- 
Ij-ticus  and  \nridans  were  found.  For  pur- 
poses of  comparison  the  saliva  of  10  cases 
of  pulmonar.'  tuberculosis  and  of  21  normal 
individuals  was  examined  in  the  same  way. 


20 


THE   AMERICAN   REVXEW   OF   TUBERCULOSIS 


There  was  ven'  little  difference  in  the  spu- 
tum and  saliva  of  tuberculous  cases;  5  of 
the  10  cases  were  negative  in  both;  in  the 
positive  cases  pneumococcus  of  t>-pes  III 
aiid  IV  predominated.  The  findings  in  the 
tuberculous  cases  differed  little  from  the 
normal  cases;  they  also  corroborate  pre\'ious 
results  from  direct  culture  methods,  from 
which  it  was  concluded  that  the  organisms 
found  in  the  sputum  in  pulmonarj'  tubercu- 
losis ordinarily  play  an  insignificant  part  in 
the  disease.  In  the  lung  these  organisms  in 
tuberculous  as  in  non-tuberculous  disease, 
indicate  a  condition  of  lowered  resistance. — 
Mouse  PaJhogenic  Pneumococci  and  Strepto- 
cocci in  the  Sputum  in  Pulmonary  Tubercu- 
losis, H.  J.  Carper  and  J.J.  Enright,  J.  Infect. 
Dis.,  September,  1919,  ixv.  No.  3,  213. 

Fundamentals  In  Treatment.— The 
successful  treatment  of  pulmonar\'  tubercu- 
losis depends  upon  the  ph)'sician's  accurate 
knowledge  of  the  disease  and  of  the  patient, 
and  upon  the  latter's  thorough  cooperation. 
The  first  essential  step  is  to  convince  the 
patient  that  he  has  tuberculosis  and  that  he  is 
curable.  The  second  essential  step  in  active 
cases  is  to  gain  the  patient's  consent  to  go 
to  a  sanatorium  or  health  resort,  where  he 
can  have  proper  treatment,  proper  control 
and  instruction  in  the  right  methods  of  lisang. 
The  choice  of  the  resort  may  depend  on  the 
circiunstances  or  the  preference  of  the  pa- 
tient. Climate  is  not  so  important  as  the 
kind  of  life  the  patient  lives.  One  funda- 
mental truth  in  treating  the  active  stage  is 
"rest  in  proportion  to  the  severity  and  dura- 
tion of  the  sjTnptoms." — Fundamentals  in 
the  Treatment  of  Pulmonary  Tuberculosis.  G. 
Wilson,  Med.  Clin.  North.  Am.,  May  1919, 
a.  No.  6, 1605. 

Instructions      for      Consumptives. — 

Huber's  circular  of  instructions  for  the  use 
of  his  tuberculous  patients  gives  a  list  of 
the  common  s^inptoms  of  the  disease  and 
points  out  the  modem  methods  of  prevent- 
ing and  curing  pulmonar>'  tuberculos's.  It 
lays  special  emphasis  upon  the  important 
part  the  patient  himself  plays  in  the  man- 
agement and  upon  the  proper  disposal  of 
sputum.  A  description  of  what  is  meant 
by  rest  and  when  it  is  indicated,  the  fresh  air 
regimen  and  diet  are  also  given.  Co- 
operation with  and  obedience  to  the  physi- 
cian are  counselled  all  the  time. —  The  Tuber- 
culosis Regimen,  J.  B.  Huber,  Med.  Rec, 
August  16,  1919,  xcvi,  No.  7,  278. 

Absolute  Rest  In  the  Treatment  of 
Pulmonary  Tuberculosis. — Schaefer  em- 
phasizes the  great  value  of  absolute  rest  in 
the    treatment   of   pulmonary    tuberculosis 


irrespective  of  its  stage.  The  patient  should 
be  put  to  bed  at  once  and  kept  there  for  four 
to  six  weeks,  during  which  time  he  is  allowed 
to  arise  only  once  daily  for  stools.  If  at  the 
end  of  this  period  the  temperature  has  not 
come  don'n  to  normal  the  rest  should  be 
made  more  rigid,  a  commode  or  bedpan  being 
substituted  for  lavatorj'  permission.  When 
this  fails  to  bring  the  temperature  to  normal 
the  rest  should  be  made  still  more  rigid,  the 
patient  not  being  allowed  to  feed  himself 
or  to  talk.  After  the  temperature  has  be- 
come normal — that  is,  never  above  98.6°  F. 
by  mouth — the  rest  in  bed  should  be  con- 
tinued for  at  least  a  month  in  early  cases, 
for  several  months  in  moderately  advanced 
cases,  and  as  long  as  a  year  in  severe  cases. 
The  rest  treatment  should  be  combined 
with  full  feeding  and  open  air,  and  all  adju- 
vant measures  for  resting  the  lung  should  be 
employed,  such  as  pneumothorax.  King  on 
firm  pillows,  etc.  The  principle  upon  which 
the  use  of  such  complete  rest  is  based  is 
that  of  aiding  the  formation  of  firm  scar 
tissue  on  the  lungs  about  the  lesions.  In  the 
hands  of  the  author  rest  in  the  forms  out- 
lined has  given  the  most  excellent  results, 
even  in  cases  regarded  as  almost  hopeless. — 
Absolute  Rest  in  the  Treatment  of  Pulmonary 
Tuberculosis,  S.  W.  Schaefer,  Colorado  Med., 
July,  1919,  xvi.  No.  7, 174. 

Rest  in  Tuberculosis.— The  term  "rest" 
as  applied  to  the  treatment  of  tuberculosis 
should  include  mental  relaxation  as  well  as 
physical  repose.  The  healing  of  tuberculo- 
sis practically  resolves  itself  into,  1)  a  proc- 
ess of  building  up  and  making  the  patient 
strong,  and  keeping  him  so  for  a  long  time 
until  he  becomes  master  of  the  invading 
bacilH,  and  2)  a  stimulation  of  the  patient's 
specific  defensive  powers.  While  rest  is  usu- 
ally indicated  in  the  active  stage  of  the  dis- 
ease it  is  well  to  remember  that  one  cannot 
rely  on  the  disappearance  of  the  common 
symptoms  as  meaning  that  the  disease  is  no 
longer  active,  nor  is  it  necessar>-  that  they 
all  be  absent  before  the  process  is  inactive. 
Under  conditions  favorable  for  healing 
changes  continue  to  take  place  in  the  lung 
of  patients  suffering  from  early  clinical  tu- 
berculosis for  a  period  of  one  to  two  years. 
Rest  should  be  employed  until  it  is  found 
that  exercise  will  not  cause  a  return  or  an 
increase  in  the  clinical  symptoms.  Rest  is 
also  preferable  until  the  breath  sounds  have 
assumed  the  harsh  quaHty  characteristic  of 
scar  formation.  All  patients  are  put  to  bed 
on  entering  the  sanatorium.  An  endeavor  is 
made  to  secure  the  maximum  possible  de- 
gree of  mental  relaxation.  In  milder  cases 
he  may  be  allowed  to  get  up  and  wash  or  go 
to  the  toilet.    When  the  time  comes  to  put 
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the  patient  on  rxcrcisc  caution  should  guide 
each  movement.  He  is  liret  ulloued  to  sit 
up  in  l)eil  for  live  or  ten  minutes,  increos- 
inK  by  live  minutes  each  day.  When  he  is 
able  to  sit  up  three  hours  he  is  ready  to 
bc'Kin  walkinR.  The  first  day  he  is  allowed 
to  walk  about  fifty  feet  and  this  is  very 
Rraduully  increased  until  he  is  able  to  walk 
from  one  to  ten  miles,  depending  upon  his 
individual  strength.  Those  able  to  walk 
ten  miles  a  day  will  usually  stand  a  day's 
work,  provided  they  begin  by  working  only  a 
few  hours  each  day  and  increase  the  number 
of  hours  gradually. —  The  Importance  oi  Rest 
in  the  Treatment  of  Tuberculosis,  p.  A/.  Pot- 
lenger.  .V.  York  .»/.  J.,  Juh  19,  1919,  xc, 
iVo.  3,  S9. 

Diet  In  Tuberculosis. — For  the  purposes 
of  diet,  pulmonary  tuberculosis  may  be 
divided  into  three  classes:  (1)  the  afebrile 
cases  with  fair  or  good  resistance,  (2)  the 
febrile  cases  still  showing  a  fighting  resist- 
ance, and  (.?)  those  cases  whose  resistance  is 
gone  and  who  are  constantly  getting  worse. 
In  all  cases  "stufBng"  with  milk,  butter  and 
eggs  is  to  be  avoided.  Milk  products  are  a 
useful  part  of  the  diet  to  bring  up  weight, 
but  it  is  not  always  desirable  to  fatten  a 
patient.  In  the  first  class  of  cases  as  a  gen- 
eral rule  the  diet  should  be  that  to  which 
the  patient  has  been  accustomed,  plus  extra 
meat;  but  if  the  ordinary  diet  has  obvious 
flaws  it  should  be  adjusted  and  balanced, 
with  due  regard  to  the  patient's  habits  and 
tastes.  Nourishment  should  not  be  taken 
between  meals — not  even  a  glass  of  milk; 
the  meals  should  be  at  regular  intervals  to 
allow  the  stomach  to  rest.  The  standard 
sanatorium  diet  pro\ides  three  meals  a  day. 
The  Brompton  Hospital  Diet  includes  also 
tea  at  5  p.m.,  and  allows  a  half  a  pint  of 
milk  before  retiring.  Patients  should  be 
allowed  to  cat  as  much  as  they  will,  but  a 
minimum  amount  of  fresh  meat  should  be 
•nsisted  on;  fresh  green  vegetables  must 
always  have  a  place  in  the  dietary;  salads 
and  fresh  fruits  are  valuable;  potatoes  should 
always  be  cooked  in  the  skins;  cereals  and 
milk,  milk  puddings,  eggs,  and  bacon  are 
included.  Cocoa  may  be  substituted  for  tea 
and  coffee.  Patients  of  the  second  class 
should  also  be  given  the  full  diet  whenever 
they  can  retain  and  digest  solid  food.  Every 
possible  endeavor  should  be  made  to  keep 
up  the  standard  diet  for  these  cases.  If  the 
diet  must  be  changed  it  is  desirable  to  keep 
as  near  to  it  as  possible,  substituting  chicken, 
game  and  rabbit  for  meat.  If  the  patient 
cannot  take  solid  food,  milk  and  the  liquid 
milk  and  meat  preparations  must  be  used. 
The  third  class  can  be  allowed  to  eat  what 
they  like;  nothing  can  be  done  to  cure  them, 


and  no  restriction  should  l>c  placed  on  iheir 
dietary.  The  patients  may  Ik-  trujtc<l  to 
abandon  any  diet  "followed  by  pain  or  dis- 
comfort out  of  prot)ortion  to  the  pleo-iure 
derived  from  it.'  — A>i>/  in  Tuherculoiis  and 
Pulmonary  Disease,  E.  PritcharJ,  Practi- 
tioner,  August  1919,  53,  No.  2,  113. 

Occupation  Therapy.— With  regard  to 
occupation  therapy  in  tuberculosis  it  is  pos- 
sible to  divide  the  tuberculous  into  four 
groups:  (1)  Those  who  show  signs  of  the 
disease  but  few  symptoms,  who  usually 
recover  quickly,  but  who  are  dillicult  to  im- 
press with  the  necessity  of  sanatorium  care. 
(2)  Those  showing  signs  and  having  symp- 
toms sufficiently  marked  to  feel  that  they 
are  sick.  (.?)  Those  hav-ing  extensive  signs 
and  symptoms,  who  have  probably  been 
treated  for  other  ailments.  They  have  a 
temperature  of  101°,  are  desperately  anxious 
to  get  well  and  therefore  willing  to  codperate. 
(4)  The  old  chronics  who  come  to  the  sana- 
torium as  a  last  resort  for  treatment,  or  to 
die.  Bed  occupations  may  be  beneficial  to 
the  first  and  second  groups.  A  man  of 
active  mind  who  has  been  accustomed  to 
doing  many  things  may  find  it  extremely 
diflicult  to  cooperate  with  the  requirement 
of  absolute  rest.  .•Mlowing  such  man  for  a 
part  of  the  day  to  carry  on  some  light  em- 
ployment or  to  read,  mental  rest  will  be 
afforded,  and  thus  motor  restlessness  will  be 
allayed  with  consequent  greater  physical  rest. 
Those  coming  under  the  last  two  groups  are 
better  off,  however,  under  complete  rest. 
They  are  too  sick  to  desire  occupation. 
Each  individual  must  be  studied  as  an 
entity  and  measures  prescribed  which  will 
bring  about  physical  as  well  as  mental  rest 
and  contentment. — Occupation  Therapy  and 
Tuberculosis.  W.  R.  Dunton.  Jr.,  Sfed.  Ru., 
June  7,  1919,  xcv,  No.  23,  9-il. 

Occupational  Therapy. — Occupational 
therapy  has  proved  itself  of  sufficient  value 
to  be  included  as  a  remedial  agent  of  consid- 
erable importance  in  institutions  for  the 
treatment  of  tuberculosis.  It  must  not  be 
assumed  that  it  will  prove  effective  in  all 
cases,  nor  that  it  is  a  simple  task  to  install, 
organize  and  continue  a  model  department  of 
it.  But  50  per  cent  of  the  rank  and  file  of 
patients  can  be  e.xpected  to  participate  in  it 
and  in  about  5  per  cent  some  vep'  strikingly 
beneficial  results  will  be  obtained.  Long 
lasting  fever  will  sometimes  fall  to  normal 
as  result  of  this  treatment.  It  can  be  pre- 
scribed frequently  by  the  physician  to  curb 
the  restlessness  of  fiery  and  temperamental 
patients.  It  is  frequently  educational  along 
esthetic  lines,  thereby  inciting  a  new  cul- 
tural interest  in  the  patient's  life  that  might 
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well  become  an  avocation.  It  may  possess 
the  element  of  surprise  or  stimulate  mild 
rivalrj'  between  patients.  It  is  within 
proper  limits  restful,  because  a  change,  and 
it  "iclps  to  kill  time.  When  a  patient  has 
improved  to  the  point  that  he  is  able  to  exer- 
cise two  hours  a  day,  he  is  eligible  for  trans- 
fer and  admission  to  the  industrial  sana- 
torium, prox-ided  that  he  has  absorbed  the 
knowledge  of  how  to  live  properly  and  pro- 
vided it  is  important  for  him  to  reduce 
expenses  for  treatment.  The  average  cash 
earnings  per  patient  per  week  were  $12.04; 
the  weekly  cost  of  maintenance  was  between 
$10  and  $12.  Thus  about  10  per  cent  of 
patients  were  able  to  support  themselves 
during  their  treatment.  The  plans  call  for 
an  expansion  to  the  establishment  of  a  resi- 
dential occupational  colony,  a  tuberculosis 
town. — Occupational  Tlierapv.  B.  T.  Crane, 
Boston  M.  6-  5.  J.,  July  17,  1919,  cxxxi, 
No.  3,  63. 

Sanatorium  Treatment  and  Military 
Service. — Details  are  given  of  47  cases  that 
had  been  under  treatment  at  the  Ayrshire 
Sanatorium  and  entered  the  British  service 
during  the  war.  Of  these  28  had  been  in  the 
sanatorium  in  1913  or  previous  years,  and 
had  been  engaged  in  their  ordinary  occupa- 
tions for  some  time  when  the  war  broke  out. 
Many  of  these  cases  were  not  very  favorable, 
and  in  many  s\Tnptoms  had  existed  for  pro- 
longed periods  before  undergoing  treatment. 
Fourteen  had  tubercle  bacilli  in  the  sputum 
on  admission  to  the  sanatorium,  1  reacted  to 
tuberculin,  and  of  those  in  whom  bacilli 
were  not  found,  12  were  in  the  second  stage 
and  2  in  the  third.  In  the  serxice  1  held  a 
commission,  another  was  offered  a  coromis- 
sion.  1  won  the  military  medal,  1  was  pro- 
moted on  the  field  for  valor,  2  were  ser- 
geants and  3  were  corporals,  8  were  wounded, 
3  gassed,  1  buried  alive.  Five  were  still  in 
the  service  and  in  good  health  at  the  time 
of  the  report;  22  were  demobilized  and  work- 
ing; 9  were  demobilized  and  in  good  health; 
2  could  not  be  traced;  1  had  been  read- 
mitted to  the  sanatorium;  3  were  killed  in  the 
service;  5  died,  2  from  influenza,  2  from 
tuberculosis,  and  1  from  an  operation  in  the 
military  hospital.  One  was  discharged  from 
the  army  on  account  of  his  heart  condition, 
which  was  really  due  to  excessive  pulmonary 
fibrosis.  Another  had  had  caries  of  the 
spine  but  was  on  home  service  through  the 
war.  and  has  been  working  since.  One  was 
in  the  hospital  several  months  supposed  to 
have  pneumonia,  but  he  evidently  had  an 
acute  attack  of  tuberculosis;  he  recovered 
and  went  back  into  service,  and  since  de- 
mobilization is  working  at  his  trade.  These 
cases  indicate  that  those  who  have  con- 
tracted tuberculosis  are  "worthy  of  a  better 


fate  than  to  be  segregated,"  for  there  can  be 
no  worse  place  for  an  uncured  tuberculous 
patient  than  the  army  in  time  of  war. — 
Sanatorium  Treatment  and  Militarv  Service, 
E.  E.  Prcst,  Lancet,  August  9,  1919,  No. 
5006,  240. 

Hospitals  for  Tuberculosis. — Members 
of  the  medical  profession  know  only  too 
well  the  importance  of  having  hospitals  for 
observation  of  cases  of  tuberculosis  and  for 
watching  the  results  of  different  forms  of 
treatment,  while  the  community  at  large 
feels  the  need  most  acutely  of  provision  for 
those  who  are  in  the  final  stages  of  the  dis- 
ease and  require  nursing  for  months,  or  pos- 
sibly for  years.  On  the  theory  that  the 
tubercle  bacillus  gains  first  access  to  the 
body  at  different  stages  of  life,  and  that 
every  case  of  pulmonary  tuberculosis  is  a 
possible  source  of  infection,  it  would  be 
necessary  to  isolate  and  nurse  every  case 
until  the  patient  recovered  or  died.  But 
this  is  an  impossibility  at  present;  sufficient 
sanatoriums  cannot  be  provided  to  care  for 
all  cases,  and  if  every  tuberculous  subject  in 
England  was  to  be  found  and  isolated  "there 
would  probably  be  such  an  upset  socially 
and  economically,  that  there  would  be  a 
revolution."  On  theoretical  grounds  it  is 
true  human  beings  may  infect  one  another 
through  the  respiratory  tract,  but  that  this  is 
actually  the  usual  mode  of  infection  is  diffi- 
cult to  prove.  On  the  other  hand  post- 
mortem examinations  of  children  d>ang  of 
some  other  disease  have  demonstrated  that 
practically  everj'  child  is  infected  with  tu- 
bercle bacilli  in  early  life;  and  that  pulmon- 
ary tuberculosis  in  adult  life  is  but  a  later 
development  of  an  early  infection,  when  for 
some  cause  or  other  the  lung  tissues  prove 
non-resistant.  On  this  theory  the  isolation 
of  cases  of  pulmonaiy  tuberculosis  is  not 
necessary.  On  the  other  hand  there  is 
special  need  for  two  types  of  hospitals; 
(1)  the  "observation  hospital"  to  which 
patients  giving  symptoms  of  tuberculosis 
could  come  for  further  study  of  their  case 
and  advice  and  aid  in  providing  proper 
treatment,  including  sanatorium  care  if 
necessary;  and  (2)  institutions  which  may  be 
called  "Invalid  Homes"  w^here  patients  who 
are  suffering  from  pulmonary  tuberculosis 
may  be  treated  and  nursed  until  they  are 
fit  to  earn  their  living,  or  until  they  die. 
Such  institutions  should  be  located  in  popu- 
lous centres  where  those  who  are  ill  may  be 
near  their  families.  This  plan  would  not 
interfere  with  the  present  plan  of  providing 
sanatoriums  for  the  treatment  of  those  cases 
to  which  it  is  best  adapted. —  Hospitals  for 
Treatment  of  Pulmonary  and  Other  Forms  of 
Tuberculosis,  .4  National  Need,  H.  B.  Shaw, 
Brit.  M.  J.,  July  26,  1919,  No.  3056,  97. 
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Tuberculin. — Tuberculin  neither  con- 
tains immune  bodies  nor  stimulates  anti- 
bodies. In  acute  cases  of  open  tuberculosis 
all  the  toxins  produced  by  the  tubercle 
bacilli  are  thrown  into  the  circulation,  and 
the  addinK  of  additional  toxin  will  result 
disastrously.  In  chronic  cases,  the  so  called 
closed  tuberculosis,  where  nature  has  walled 
off  the  lesion  and  toxins  are  not  thrown  into 
the  circulation,  minute  doses  of  tuberculin 
will  do  no  harm.  It  is  plain  that  the  for- 
mation of  antibodies  by  the  cellular  system 
requires  the  presence  of  dead  or  li\inK  bacilli, 
and  the  action  of  the  leucocytes  and  the 
Stationar\'  cells.  In  closed  cases  no  dead 
bacilli  can  be  picked  up  or  devoured  by  the 
leucoo'tes,  hence  antigen  is  lacking.  Minute 
doses  of  tuberculin  may  assist  in  the  for- 
mation of  antibodies  which  flood  the  circula- 
tion but  which  cannot  reach  the  encapsulated 
bacilli  to  destroy  them.  If  more  tuberculin 
is  added,  a  slow  gradual  breakdown  occurs, 
the  protective  capsule  is  destroyed,  and  the 
patient  is  overwhelmed  with  toxin.  Immune 
bodies  are  the  product  of  the  cellular  system 
of  the  body,  which  includes  the  ductless 
glands,  plus  antigen.  Therefore  no  t>'pe  of 
tuberculin  is  of  value.  It  has  been  proved 
beyond  doubt  that  the  injection  of  living  or 
dead  bacteria,  in  small  doses  and  increasing 
until  three  or  six  injections  have  been  given, 
will  immunize  an  individual  to  the  specific 
bacteria  injected,  as  tjphoid,  smallpox,  and 
other  infections.  But  once  the  disease  is 
established,  this  injection  cannot  cure. 
The  only  legitimate  use  for  tuberculin  is  to 
test  animals  for  tuberculosis. —  Tubcrcidin  in 
Tuberculosis.  M.  Slailer,  iV.  York  M.  J.. 
July  26.  1919.  xc.  No.  4.  14S. 

Tuberculin  Therapy  In  Children. — 
Seven  cases  of  tuberculosis  in  children  and 
adolescents  are  described,  the  ages  ranging 
from  six  to  nineteen  years,  in  which  tuber- 
culin was  given  in  small  doses.  Four  of  these 
cases  were  peritoneal  tuberculosis,  and 
three  of  these  were  brought  under  treat- 
ment within  a  few  weeks  of  the  ap- 
pearance of  ascites  and  the  improvement 
was  prompt  and  gratifying;  the  fourth  case 
gave  more  trouble  and  took  longer  to  re- 
cover. The  cases  all  illustrate  the  benefit  of 
small  doses  of  tuberculin  and  the  great  im- 
portance of  bringing  the  cases  under  treat- 
ment early;  the  necessity  for  versatility  in 
selecting  the  form  and  dosage  of  the  tuber- 
culin; the  desirability  of  using  vaccines, 
lipoN-accines  and  other  modifications  of 
tuberculin,  as  well  as  the  "accessories"  such 
as  sera  and  organic  extracts.  Advantage 
frequently  follows  a  change  in  the  form  of 
tuberculin.  It  is  "worse  than  useless"  to 
reason  out  a  priori  what  particular  technique 


and  dosage  should  be  adopted  for  any  pa- 
tient or  series  of  patirnLi.  These  and  other 
cases  in  the  author's  experience  lead  to  the 
conclusion  that  children  are,  generally 
speaking,  more  susceptible  to  tuljcrculin 
than  adults,  and  that  when  the  results  are 
favorable  they  are  more  quickly  and  more 
permanently  manifest. — Some  Practical 
Hints  on  Tuberculin  Therapv  in  Children, 
R.  C.  Nation.  Med.  Rec,  September,  1919, 
xcti,  No.  11,  159. 

Tuberculin  Treatment  of  Asthma 
frotn  Tuberculous  Glands.— ,\sthma  from 
tuberculous  glands  at  the  hilum  or  in  its 
vicinity  is  more  common  than  generally 
recognized.  Tuberculous  tracheobronchial 
glands  are  not  likely  to  entail  asthma  except 
in  children  with  an  inherited  taint.  Tuber- 
culin treatment  modifies  the  asthma,  and  has 
cured  it  completely  in  a  number  of  cases  in 
his  experience.  The  details  of  nine  cases  of 
the  kind  are  given,  showing  the  improve- 
ment not  only  of  the  asthma  but  also  in  the 
general  condition. —  Tuberculin  Treatment 
of  Asthma  from  Tuberculous  Glands,  L.  Ve- 
lasco  Blanco,  Sem.  Med.,  June  12,  1919, 
xxvi.  No.  24. 

Tropical  Treatment  of  Dry  Pleurisy.^ 

CetrSngolo  reports  several  cases  of  pleurisy  in 
which  he  applied  the  technic  for  making  an 
artificial  pneumothorax,  thus  injecting  air 
directly  into  the  focus  of  the  disease.  By 
insufflating  100  cc.  of  air  in  cases  of  plastic- 
pleurisy,  the  pain  and  friction  sounds  sub- 
side, the  distention  stretching  the  adhesions. 
The  pain  is  increased  the  first  day,  but  then 
usually  disappears  completely.  From  one  to 
three  insufflations  are  made  at  weekly  iu- 
ter\-als.  with  progressive  improvement.  In 
some  cases  the  air  was  medicated,  that  is, 
it  was  passed  through  cotton  moistened 
with  2  per  cent  camphorated  oil.  One  in- 
sufBation  of  100  cc.  of  the  camphorated  air 
cured  one  man  with  severe  pains  in  the 
shoulder,  worse  during  repose  and  at  night. 
The  pain  increased  after  the  insufflation, 
but  by  the  next  day  had  vanished  perma- 
nently. One  man  with  tuberculous  lesions 
in  both  lungs  and  intense  pain  in  the  right 
side  was  insufflated  with  120  cc.  of  air.  The 
pains  grew  worse  for  two  da\-s  and  then  van- 
ished completely.  The  author  thinks  that  he 
is  the  first  to  apply  topical  medication  to 
suspicious  pleurisies  with  the  artificial  pneu- 
mothorax technic. — Hacia  la  medicjiciin 
topica  de  las  pleuresias  secas.  A.  Ceiringolc, 
Seman.  Med.,  February  13. 1919,  No.  7, 161. 

Induced  Pneumoserosa  In  Treatment 
of  Serofibrinous  Pleurisy. — Weil  has  now 
a  record  of  fifty  cases  of  serofibrinous  pleu- 
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risy  in  which  he  injected  air,  after  evacuating 
the  effusion,  until  the  pressure  was  the  same 
as  before.  This  insured  healing  without 
sequelae  in  82  per  cent  of  the  cases,  and  the 
failures  were  in  cases  with  preexisting  ad- 
hes-ons  or  tuberculous  lesions  in  adjoining 
organs.  A  complete  success  therefore  can 
be  realized  onl}'  when  the  diaphragm  is  free, 
but  in  one  case  the  diaphragm  tin.ally  re- 
gained its  full  pla.\-  after  a  year  of  treatment, 
with  ten  interventions.  In  34  per  cent, 
healing  was  complete  in  two  or  three  months; 
in  a  few  in  less  than  a  month.  In  a  parallel 
series  of  86  cases  simply  punctured,  without 
attempting  to  induce  the  pneumosereuse, 
only  16  per  cent  healed  without  disturbing 
sequelae.  Of  course  tuberculous  processes 
elsewhere  interfere  with  complete  healing. — • 
Traitement  des  pleurisies  serofibrineuses  par 
la  pneumosereuse  therapeutique,  M.  P.  Emile- 
Weil.  Bull.  d.  I'Acad.  d.  Med.,  June  24, 
1919,  Ixxxi,  No.  25,  846. 

Air  or  Oxygen  Injections  In  Pleural 
Disorders. — Injections  of  air  or  o.wgen 
into  the  pleural  ca\-ity  give  excellent  results 
in  hydrothorax  and  recurring  pleural  effusion. 
They  can  readily  be  administered  by  any 
practitioner  by  means  of  the  simple  deWce 
described.  The  trocar  inserted  for  paracen- 
tesis is  also  used  for  the  subsequent  injec- 
tion of  air  or  ox>-gen.  The  special  de\'ice 
consists  merely  of  a  short  glass  tube  contain- 
ing a  little  absorbent  cotton  and  connected 
with  a  piece  of  rubber  tubing  6  cm.  long  and 
of  such  size  that  it  will  slip  readily  over  the 
shank  of  the  trocar.  The  filtering  tube 
may  conveniently  be  sterilized  in  a  test 
tube  stopped  with  cotton,  or,  in  an  emer- 
gency, may  be  prepared  extemporaneously 
with  a  little  sterile  cotton  and  a  boiled  tube. 
At  the  free  end  of  the  glass  tube  a  rubber 
thermocautery  bulb  is  slipped  on,  or,  if 
ox>-gen  is  to  be  used,  the  outlet  tube  from 
a  bag  of  ox>'gen  gas.  The  amount  of  air  or 
oxygen  to  be  injected  varies  according  to 
the  amount  of  fluid  withdrawn  and  the  de- 
gree of  chronicity  of  the  effusion.  Gener- 
ally the  volume  of  gas  used  is  much  less  than 
the  quantity  of  fluid  recovered.  The  fact 
should  be  borne  in  mind  that  if  pure  oxygen 
is  used  it  will  soon  be  absorbed,  while  if  air 
is  injected,  its  nitrogen  component  will  re- 
main in  the  pleura  indefinitely.  As  most 
rubber  bulbs  hold  about  thirty  mils  of  air, 
any  desired  amount  of  gas  can  be  injected 
by  compressing  the  bulb  the  required  num- 
ber of  times. — Sur  un  disposilif  simple  pour 
injecler  des  quanities  connues  d'air  ou  d'oxy- 
gine  filtre  dans  la  pleire,  A.  Challamel,  Bull, 
et  Mem.  d.  I.  Soc.  Med.  d.  Hdp.,  January 
23, 1919,  No.  1-2. 


Artificial  Pneumothorax. — During  the 
twenty-five  centuries  that  have  elapsed  since 
Greek,  and  possibly  Hindu,  physicians  cured 
tuberculosis  by  rest  and  a  proper  diet,  at 
least  two  things  of  real  value  have  been 
added  to  the  treatment:  more  rest  and  more 
attention  to  the  diet.  The  phthisiothera- 
peutist  must  be  an  optimist.  Given  suitable 
economic  conditions  that  enable  him  to  en- 
force his  regimen  of  rest  and  diet,  he  can 
frequently  make  a  favorable  prognosis. 
Certainly  few  infectious  diseases  offer  the 
body  a  greater  opportunity  for  successful 
resistance  than  does  tuberculosis.  The 
wisdom  of  the  policy  of  noninterference  has 
become  so  generally  recognized  that  we  are 
today  perhaps  overcautious  and  too  con- 
servative in  our  judgment  of  procedures 
that  savor  of  active  intec^'ention.  Among 
these  is  the  use  of  artificial  pneumothorax. 
Developed  as  an  adjunct  of  rest  therapy,  it 
offers,  in  its  ideal  utilization,  the  utmost 
that  we  can  e.xpect  from  absolute  rest. 

.\side  from  the  reluctance  to  depart  from 
the  policy  of  letting  well  enough  alone,  there 
is  an  impression  among  many  physicians 
that  the  procedure  is  dangerous.  Untoward 
results,  however,  have  been  limited  virtually 
to  the  cases  in  which  too  large  amounts  of 
gas  have  been  injected  at  the  early  fillings. 
These  larger  amounts  of  gas  ha%e  been  given 
on  the  false  assumption  that  if  a  little  gas  is 
good,  more  will  be  better.  Forlanini  him- 
self, in  his  first  publications,  warned  against 
the  use  of  large  amounts  of  gas.  He  lim- 
ited the  amount  injected  at  any  one  sitting 
to  from  100  to  300  cc.  but  the  early  advo- 
cates of  his  method  in  this  countrj-  (Murphy) 
and  in  Germany  (Brauer)  used  larger 
amounts  with  admittedly  spectacular  but 
occasionally  unfortunate  results. 

Murphy,  however,  laid  great  emphasis  on 
the  use  of  artificial  pneumothorax  earlier  in 
the  course  of  the  disease.  Then  its  effect 
might  be  assumed  to  be  curative  rather  than 
merely  palliative,  as  is  so  frequently  the 
case  when  used  in  tuberculous  patients  in 
the  utterly  hopeless  terminal  stages  of  the 
disease.  There  is  much  to  justify  this  posi- 
tion. Since  pleural  adhesions  are  the  chief 
factor  in  the  nonsuccess  of  the  method,  we 
should  seek  to  apply  the  pneumothorax  at 
a  time  when  such  adhesions  are  likely  to  be 
less  frequent.  They  are  found  commonly 
enough  in  the  routine  postmortem  exami- 
nation of  bodies  that  present  otherwise 
normal  lung  findings.  In  cases  of  tubercu- 
losis, in  which  the  rich  l>'mphatic  network  of 
the  visceral  pleura  is  so  often  the  site  of 
early  extension,  fibrinous  and  fibrous  adhe- 
sions can  be  taken  for  granted  in  practically 
every  case.     The  earlier  the  pneumothorax 
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is  attempted,  the  less  likely  it  will  l>c  that  ad- 
hesions will  prove  too  extensive  for  favorable 
collapse  therapy. 

The  end-results  of  treatment  described  by 
BegKS,  Minor.  Morris,  and  Kendall  and 
Alexander,  seem  to  warrant  defmite  confi- 
dence in  the  usefulness  of  the  metho<l  in  cases 
that  are  advancins  despite  the  ordinary 
regimen  of  rest  and  diet,  and  perhaps  also  in 
early  cases  in  which,  because  of  unfavorable 
economic  conditions,  we  cannot  be  assured 
that  the  patient  will  have  the  advantage  (or 
at  least  the  maximum  benclit)  that  arc  pos- 
sible under  the  usual  hygienic  and  upbuilding 
methods. 

It  has  been  found  in  actual  practice  that 
the  theoretical  advantages  of  collapse  ther- 
apy are  fulfilled  to  a  large  degree,  even  when 
we  cannot  be  certain  that  we  have  attained  a 
complete  result.  The  relative  bloodlessncss 
and  the  stasis  of  the  lymph  currents  of  the 
collapsed  lung  are  followed  by  a  lessening 
of  the  toxemia  because  of  the  decrease  in  the 
absorption  of  to.xic  material;  the  chances  for 
dissemination  of  the  infection  are  dimin- 
ished; the  rest  accelerates  cicatrization.  To 
be  weighed  against  these  ad\antages  is  the 
possibility  of  activating  a  dormant  focus  of 
the  opposite  lung  on  which  the  entire  task  of 
ventilation  is  imposed.  In  hemorrhage, 
occasionally  in  lung  abscess,  and  in  some 
cases  of  bronchiectasis,  ordinary  contraindi- 
cations must  frequently  be  disregarded  in 
view  of  the  mechanical  benefits  of  immediate 
compression  and  the  relief  thereby  gained. 

Artificial  pneumothorax  is  today  a  rela- 
tively safe  procedure.  With  gas  injected 
under  aseptic  precautions,  controlled  by  the 
roentgen  ray  and  the  manometer,  and  given 
in  the  small  amounts  insisted  on  by  every 
conscientious  worker,  few  complications 
need  be  feared.  At  present  the  method  is 
seldom  used  except  by  the  specialist  in  the 
tuberculosis  field.  The  vast  majority  of 
tuberculous  patients,  however,  are  treated 
not  by  specialists  but  by  the  general  prac- 
titioner, and  there  is  no  valid  reason  why  a 
safe  remedial  measure  should  be  ivithheld 
from  the  patient,  who  not  infrequently  is 
seen  at  a  time  when  the  pleural  conditions 
are  still  favorable  for  the  successful  use  of 
the  pneumothorax. 

If  soldiers  can  be  kept  on  active  duty 
with  a  pneumothorax  that  is  refilled  at  defi- 
nite intervals,  as  they  have  been  in  the 
French  army,  there  is  no  reason  why,  in 
times  of  peace,  we  cannot  keep  many  patients 
in  active,  normal  life  and  gaining  a  liveli- 
hood at  their  usual  occupation.  Under 
such  conditions  we  are  more  likely,  also,  to 
keep  the  lung  compressed  for  a  longer  period 
of  time  than  if  the  patient  is  treated  for  a 
relatively  short   term   at   some  institution 


and  returns  then  to  his  former  environ- 
ment without  further  su|>er\'ision.  Keep- 
ing in  mind  the  fact  that  collapse  therapy 
is  really  rest  therapy,  Morris  ha!»  well  em- 
phasized that  it  is  much  safer  to  keep  a  lung 
compressed  too  long  than  not  long  enough. — 
Arlijiciiil  Pneumothorax,  Fjlilorial,  J.  Am. 
M.  Ass.,  September  6,  1919,  Itiiii,  So.  JO, 
769. 

Artificial  Pneumothorax. — .Artificial 
pneumothorax  is  not  a  routine  method  of 
treatment  of  pulmonary  tuberculosis  in 
whatever  stage.  It  is  indispensable  in 
treating  certain  selected  cases  which  do  not 
respond  to  the  routine  sanatorium  treat- 
ment, and  in  serious  cases  of  hemoptysis. 
Only  21  patients  received  the  treatment 
during  the  three  years  1911-14.  Two  of 
these  were  in  the  incipient  stage,  10  were 
moderately  advanced  and  9  far  advanced. 
The  results  have  been  such  as  could  not 
have  been  obtained  without  this  method. 
Fourteen  or  two-thirds  were  benefited  and 
7  were  not  improved.  In  cases  of  hemop- 
tysis the  results  have  been  gratif)Tng. 
Absolute  rest  in  bed  during  the  early  weeks 
of  the  treatment  is  essential  in  order  to  in- 
crease the  resistance  of  the  patient  and  to 
enable  him  to  take  care  of  the  extra  function 
called  forth  from  the  uncollapsed  lung,  the 
absorption  from  the  collapsing  lung,  and 
displacement  of  the  heart.  No  bad  effects 
have  been  noted  during  the  treatment  and 
with  proper  consideration  of  the  technique  as 
regards  asepsis,  thorough  anesthetization  of 
the  subcutaneous  tissues  and  pleura,  and 
regulation  of  inters-al  between  doses,  the 
amount  and  temperature  of  the  gas,  and  the 
rapidity  with  which  it  is  introduced,  the 
dangers  may  be  greatly  overcome. —  The 
Value  of  .irlificial  Pneumothorax  Therapy  as 
.issociale  Treatment  of  Pulmonary  Tubercu- 
losis, L.  A.  Alley.  Boston  .\f.  6*  5.  J.,  June 
12,  1919,  clxxx,  No.  24,  66S. 

Artlflclal       Pneumothorax.— Between 

.August  1910  and  December  1916,  21  patients 
with  severe  pulmonary  tuberculosis  had  pneu- 
mothorax induced  artificially  except  in  one 
case.  The  one  exception  had  developed  a 
spontaneous  hydropneumothorax,  which  was 
converted  into  a  controlled  pneumothora-x. 
Eleven  of  the  21  are  alive  and  all  but  2  of 
these  enjoWng  good  health  and  following  their 
usual  vocations.  Xearly  all  of  the  10  who 
died  had  their  s>'mptoms  alleviated  and  their 
lives  materially  prolonged.  Everj-  case  in 
the  series  had  tubercle  bacilli  in  the  sputum, 
and  in  nearly  ever>-  case  a  situation  had 
been  reached  that  was  quite  hopeless  with- 
out the  artificial  pneumothorax.  During 
the  same  period  an  attempt  was  made  to 
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induce  pneumothorax  in  sLx  cases  in  which 
it  failed  completely  on  account  of  adhesions; 
and  ineffective  partial  pneumothorax  was 
induced  in  seven  other  cases.  All  but  one  of 
these  patients  are  dead;  the  one  living  does 
not  enjoy  good  health  and  cannot  follow  his 
occupation.  From  the  experience  in  these 
cases  the  author  draws  the  following  con- 
clusions: (a)  In  the  earlier  stages  of  the 
treatment,  up  to  about  18  months,  there  is 
greater  likelihood  of  injecting  the  gas  too 
seldom,  and  making  the  pressures  too  high 
than  of  erring  in  the  opposite  direction, 
(b)  The  abandormient  of  the  injections  of 
gas  in  a  successful  case  after  too  short  a 
period  is  a  far  worse  error  than  the  continu- 
ance of  refills  too  long,  (c)  It  is  by  no 
means  an  invariable  rule  for  the  pleural 
surfaces  to  become  adherent  after  the  injec- 
tions have  been  given  up.  (d)  Every 
endeavor  should  be  made  to  keep  the  pneu- 
mothorax cavity  a  closed  one;  the  only  excep- 
tion is  in  the  presence  of  secondar>'  micro- 
organisms, (e)  Those  cases  in  which  Quid 
developed  at  any  time  in  the  course  of  the 
treatment  need  special  care.  In  these  cases 
there  is  commonly  some  interference  with 
the  spacing  of  the  injections  of  gas;  fluid 
generally  tends  to  keep  intrapleural  pressures 
up;  and  it  is  more  likely  to  be  followed  by 
thickened  pleura  and  adhesions.  Hence  it 
is  customary  to  keep  pressures  rather  higher 
in  such  cases.  In  considering  the  results  of 
pneumothorax  it  is  surprising  to  see  how 
small  the  visible  deformity  of  the  chest  is. 
Little  difference  is  obser\'able  in  some  cases 
on  casual  inspection;  in  others  only  a  very 
slight  inclination  to  the  "barrel-shaped" 
type  of  thorax.  In  many  cases,  however, 
the  ribs  come  very  close  together  by  degrees, 
and  in  most  the  inflated  side  of  the  thorax  is 
partly  filled  by  displaced  mediastinal  and 
subdiaphragmatic  organs,  such  displace- 
ments being  more  common  on  the  left  side 
than  on  the  right.  An  artificial  pneumo- 
thorax if  effective  should  be  kept  up  for  at 
least  three  years.  Under  the  following 
circumstances  it  should  be  kept  up  for  at 
least  four  and  a  half  years:  (1)  if  the  patient 
is  over  33  years  and  has  lost  the  resilience 
and  recuperative  powers  of  youth;  (2)  if  the 
compressed  lung  was  a  fairly  useless  one 
before  beginning  treatment  and  was  pro- 
ducing chronic  poisoning;  (3)  if  things  are 
going  well  during  the  maintenance  of  com- 
pression. Compression  may  have  to  be 
maintained  indefinitely  in  some  cases,  in 
others  it  may  have  to  be  abandoned  pre- 
maturely; occasionally  the  treatment  has  to 
be  abandoned  after  a  long  time,  because  it  is 
found  to  be  verj'  difficult,  or  impossible,  to 
continue  it.  N'o  hard-and-fast  rules  can  be 
laid  down  respecting  the  spacing  of  doses 


in  the  late  stages  of  treatment,  nor  respecting 

the  pressures.  Low  pressure  readings  are 
important,  because  before  starting  the  refill 
preparations  for  the  low  negative  pressure 
must  be  made. —  The  Effects  of  Artificial 
Pneumothorax,  S.  V.  Pearson,  Lancet,  July 
26,  1919,  No.  5004, 148. 

Treatment  of  Pulmonary  Tuberculo- 
sis In  Children  by  Artificial  Pneumo- 
thorax.— Stolkind  reports  seven  cases. 
The  ideal  case  for  artificial  pneumothorax  is 
one  of  advanced  pulmonary  tuberculosis  or 
the  so  called  second  or  third  stage,  with  de- 
structive or  ulcerative  one-sided  disease,  in 
which  the  other  lung  is,  clinically  at  least, 
normal.  Such  tvpical  cases  of  advanced 
and  progressive  pulmonary  tuberculosis,  in 
which  only  one  lung  is  diseased  and  the 
other  clinically  healthy,  are  rare.  In  the 
majority  of  cases  it  is  found  that  the  other 
lung  is  also  diseased  more  or  less.  In  such 
cases  pneumothorax  treatment  is  employed 
if  the  disease  in  the  other  lung  is  inactive 
or  chronic  and  quiescent.  If  extensive 
chronic  lesions  in  both  lungs  are  found, 
pneumothorax  must  be  performed  in  the 
most  diseased  lung  first.  Afterward,  if  it  is 
necessary  and  there  is  considerable  improve- 
ment, the  gas  can  be  allowed  to  become 
absorbed  or  it  may  be  pumped  out,  and  then 
a  pneumothorax  can  be  performed  on  the 
other  lung.  This  treatment  is  also  used  in 
cases  in  which  the  disease  is  not  much 
advanced  or  in  the  first  stage  of  the  process, 
in  spite  of  proper  treatment  by  other  means, 
advances  and  especially  if  it  progresses  rap- 
idly, or  if  there  are  sjTnptoms  of  toxemia. 
As  there  is  at  present  no  sure  means  of 
stopping  hemorrhage,  pneumothorax  is 
indicated  in  cases  with  recurrent  hemoptysis, 
and  if  the  hemorrhage  is  severe  or  cannot  be 
otherwise  arrested.  The  lung  from  which 
the  bleeding  comes  should  be  recognized 
and  completely  compressed,  for  which  pur- 
pose 2000  to  3000  cc.  of  gas  are  introduced. 
Another  indication  is  in  cases  of  acute  and 
progressive  disease  or  acute  tuberculous 
pneumonia  or  bronchopneumonia.  The 
other  indication  is  pulmonary  tuberculosis 
with  effusion  of  either  blood,  serum  or 
pus.  In  carcinomatous  pleurisy  artificial 
pneumothorax  is  beneficial  in  relicNang  the 
pain.  Pleural  adhesions  are  not  a  contra- 
indication, but  may  prevent  the  produc- 
tion of  a  pneumothorax  or  a  complete  col- 
lapse of  the  diseased  lung.  Pneumotho- 
rax treatment  is  contraindicated  in  cases 
of  pulmonary  tuberculosis  complicated  by 
other  severe  disease,  such  as  affections  of 
the  circulatory  system,  liver,  kidney  or 
severe  diabetes  and  emphysema.  No  more 
than  500  cc.  should  be  introduced  at  one  time 
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And  radioscopy  should  be  used  as  a  guide, 
both  a.s  to  the  extent  of  the  initial  introduc- 
tion and  as  to  the  necessity  of  a  refill.  In 
children  anesthetics  should  be  used  when 
the  treatment  is  Riven.  The  most  fre- 
quent complications  are  subcutaneous  em- 
physema and  pleural  effusions.  The  em- 
physema is  harmless  and  disappears  in  a 
few  da>Ti.  The  pleural  effusions  may  appear 
at  intcr\-als  ranRing  from  weeks  to  months 
after  introducing  the  Ras.  It  is  mostly  due 
to  infection  which  is  chictly  tuberculous. 
The  improvement  which  is  often  observed  in 
phthisis  after  the  occurrence  of  pleural 
effusion  is  due  not  only  to  better  rest  and 
immobilization  of  the  compressed  lunR.  but 
probably  also  to  the  scrobioloRical  influence 
of  the  exudate,  which  contains  many  anti- 
bodies or  hemolytic  and  bactericidal  com- 
plements.—  The  Treaimml  of  Pulmonary 
TubcTiulosis  in  Children  by  Artificial  Pneu- 
mothorax. E.  Sloltind,  Brit.  J.  Child.  Dis., 
January-March  1919,  Xos.  181-183,  116. 

Effects  of  Roentgen  Ray  on  Tubei^le 
Bacilli. — Xinc  guinea  pigs  were  injected 
subcutaneously  in  the  left  inguinal  region 
with  the  filtrate  from  the  livers  and  spleens 
of  two  advancedly  tuberculous  animals. 
Four  da\-s  later,  before  there  was  any  sign  of 
local  glandular  involvement,  two  of  the  pigs 
were  rayed  over  the  region  of  inoculation, 
the  rest  of  the  body  being  covered  by  a  \ 
inch  lead  plate.  For  one.  the  dosage  was 
50  milliampcre  minutes  with  a  9-inch  spark 
gap  at  a  distance  of  8  inches,  for  the  other 
25  milliampere  minutes  under  the  same  con- 
ditions. Filters  were  used  to  prevent 
burning.  The  two  animals  developed  local 
tuberculosis  as  rapidly  as  the  controls. 
Five  of  the  other  seven  animals  were  rayed 
after  marked  local  glandular  enlargements 
had  developed.  Two  were  rayed  25  milli- 
ampere minutes,  two  30.  one  50,  and  one 
75.  Thirteen  days  later  all  the  pigs  were 
killed,  the  glands  ground  with  sterile  saline 
solution,  and  the  fluid  injected  into  nine 
other  pigs.  In  all  cases,  tuberculosis  was 
produced  in  the  second  set  of  animals. 
Roentgen  rays  in  human  dosage  neither 
prevent  the  development  of  experimental 
glandular  tuberculosis,  nor  destroy  the  or- 
ganisms in  fully  developed  lesions. — Some 
Effects  of  Roentgen  Rays  on  Certain  Bac- 
teria, SI.  W.  Pcrrv.  .4m.  J.  Roentgenol., 
September  1919,  So.  9.  464. 

X-Ray  Treatment  in  Tuberculous 
Arthritis. — The  benefits  obtainable  from 
the  X-ray  in  tuberculous  joint  disease  are 
not  sufficiently  appreciated.  Three  cases 
are    reported    invoKTng,    respectively,    the 


ankle,  elbow,  and  vertebrae,  in  which  ap-  , 
parent  recoverv'  followed  their  use.  In  the 
spinal  ca.se.  the  fourth  and  fifth  lumbar 
vertebrae  had  l)ecn  curetted  two  months 
before  the  author  was  consulted,  but  the 
wound  had  not  healed  and  the  infection  had 
extended  to  several  different  points  in  the 
lumbar  region.  The  X-rays  were  directed 
over  the  whole  region  even,-  fortnight  for 
three  months,  when  treatment  was  inter- 
rupted by  a  severe  attack  of  influenza. 
Three  months  after  the  interruption,  when 
the  patient  returned,  the  wound  and  all 
the  sinuses  but  one  had  closed,  and  the 
latter  healed  three  months  later.  Treat- 
ment was  kept  up  at  longer  inter\'als  for 
several  months,  and  no  recurrence  took  place. 
In  the  elbow  case,  the  area  had  been  curetted 
three  times  in  the  course  of  five  years,  yet 
fungous  tissue  recurred.  X-ray  exposures 
ever)'  twelve  daN-s  resulted  in  recovery  in 
two  months,  and  the  results  have  now  been 
maintained  six  years. —  Traitement  des  ar- 
tkrites  tubcrculeuses  par  la  radiothfrapie,  A. 
Briton,  Presse  Mid.,  June  12,  1919,  So.  33, 
320. 

Heliotherapy  School. — Last  year  .\r- 
mand-Delille  organized  a  sun  bath  school, 
like  Rollier's  at  LeN-sin,  for  the  children  of 
repatriated  tuberculous  women.  The  school 
was  in  a  hilly  region  in  Savoie,  and  every 
pleasant  day  forty  or  fifty  children,  dressed 
only  in  trunks,  held  school  out  of  doors. 
They  returned  to  the  school  building  for 
lunch,  and  on  rainy  days  the  children  were 
dressed  and  stayed  under  a  shelter.  The 
classes  alternated  with  games  and  gjTnnastic 
exerdscs.  and  the  children  were  thus  en- 
gaged from  8  till  4.30.  By  the  end  of  a 
month  the  favorable  influence  was  evident, 
and  by  the  end  of  three  or  four  months  the 
ph>-sical  transformation  was  complete.  The 
suspicious  glands  could  no  longer  be  felt. 
Similar  results  were  obtained  at  the  Sylva- 
belle  station  (A'ar)  with  125  repatriate  chil- 
dren who  took  sun  baths  without  clothing 
all  winter  long.  These  experiences  were  on 
a  scale  large  enough  to  fully  confirm  the 
necessity  for  heliotherapy  as  an  integral  ele- 
ment in  outdoor  schools.  He  does  not  hesi- 
tate even  to  declare  that  a  course  of  preven- 
tive heliotherapy  should  form  part  of  the 
hygiene  for  even.'  child.  It  can  be  easily 
arranged  on  this  principle  of  the  sunlight 
school  Of  course  medical  supervision  is 
necessary,  particularly  as  a  course  of  sim 
baths  may  be  dangerous  with  pulmonarj- 
tuberculosis  on  account  of  the  congestive  re- 
actions which  it  may  induce.  With  this  re- 
scr\e.  preventive  heliotherapy  is  a  powerful 
means  for  fortifjing  the  organism,  and  is  es- 
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pecially  effectual  in  treatment  of  localized 
tuberculous  lesions  in  glands. — Heliothlrapie 
privenlhe  de  la  luberculose  chcz  I'enjant.  Uic- 
ole  au  soldi,  Armami-DiliUe,  Bull,  de  V Acad. 
d.  Mid.,  June  24,  1919,  Ixxxi,  No.  25,  8-40. 

Injections  of  Cherry-Laurel  Water  In 
Chronic  Bronchitis  and  Pulmonary  Tu- 
berculosis.— The  benefit  obser\-ed  from  sel- 
enium and  copper  salts  in  tuberculosis  is  due 
largely  to  the  cyanide  radical  uith  which  the 
metals  are  usually  combined.  Benzoyl  cy- 
anide in  oily  solution  gives  better  results  than 
the  metallic  cyanides.  More  recently  Grim- 
berg  has  been  using  the  official  French  cherrj'- 
laurel  water,  which  contains  about  1  mgm.  of 
free  hydrocyanic  acid  in  every  mil  of  solu- 
tion. Experimentation  on  the  lower  animals 
showed  that  the  preparation  is  relatively  but 
slightly  toxic.  SvTnptoms  of  poisoning  did 
not  appear  until  a  dose  of  0.2  mil  per  kilo- 
gram of  animal  was  reached.  The  heart 
continued  beating  a  long  period  after  respir- 
ation had  ceased,  and  elimination  of  the  poi- 
son was  vePi'  rapid.  Clinically  intramuscu- 
lar and  intravenous  injections  were  used  in 
about  twenty  cases,  and  the  present  paper 
is  in  the  nature  of  a  preliminan.-  report.  The 
intravenous  injections  seemed  to  yield  more 
rapid  results.  The  injections  were  given 
twice  daily,  with  a  dose  of  one  mil.  No  local 
reactions  followed.  In  cases  with  hemop- 
tysis some  caution  is  necessar>'  in  emploj-ing 
the  treatment;  in  cases  with  fe\'er  no  rise  in 
temperature  was  ever  induced.  Improve- 
ment appeared  after  six  to  eight  injections, 
the  sjTnptoms  being  relieved  in  the  following 
order:  dyspnea,  cough,  anorexia,  and  insom- 
nia. Patients  with  fibroid  tuberculosis 
seemed  to  experience  the  most  relief  from 
the  treatment.  Chronic  bronchitis,  whether 
tuberculous  or  nontuberculous,  was  regularly 
improved.  In  some  instances  a  notable  gain 
in  weight  followed.  Generally  the  tempera- 
ture was  reduced,  though  only  after  about 
twelve  injections. — -Traitement  des  bronchites 
chroniques  et  de  la  luberculose  pulmonairc  par 
Vinjection  d'eau  distUlee  de  laurier-cMse,  A. 
Grimberg,  Paris  Med.,  Febniary  8,  1919,  No. 
6,  125. 

The  Inhalation  Treatment  In  Pulmon- 
ary Tuberculosis. — Frequently  the  tubercle 
bacillus  enters  the  body  during  the  prenatal 
period  of  the  individual.  Ninetv  per  cent  of 
all  phthisis  has  its  inception  in  utero.  The 
other  10  per  cent  may  have  contracted  the 
infection.  The  mere  entrance  of  the  bacilli 
into  the  tissues  does  not  produce  phthisis. 
Most  of  the  bacilli  that  enter  the  body  are 
quickly  destroyed  the  moment  they  come 
into  contact  with  the  blood  of  the  indiWdual. 
The  bacillus  of  Koch  cannot  live  long  in  live 


human  blood.  If  the  bacillus  after  entering 
the  system  multiplies,  it  is  a  sure  sign  that 
somewhere  in  the  body  it  has  found  a  blood- 
less area.  Anemia  is  a  prime  requisite  for 
the  future  existence,  multiplication  and  prop- 
agation of  this  germ.  .\n\'thing  that  will 
prevent  anemia  will  pre\'ent  phthisis.  The 
prevention  of  anemia  is  the  onl\-  real,  nat- 
ural physiologic  system  of  prophylaxis.  Af- 
ter phthisis  has  occurred  the  conditions  have 
changed.  The  bacillus  by  itself  is  quite 
harmless,  billions  could  and  perhaps  do  in- 
vade the  body  of  the  average  human  being. 
The  bacilli  themselves  have  never  killed  any- 
body. It  is  a  certain  to.xic  substance,  the 
result  of  the  metabolic  processes,  that  does 
the  poisoning.  The  metabolism  of  the  bacil- 
lus cannot  take  place  without  a  preexisting 
anemic  area.  In  order  to  insure  the  con- 
tinued existence  of  the  bacillus,  it  furnishes 
the  toxic  material  which  in  turn  causes  a 
localized  blanching;  hence  the  anemia.  All 
the  antiseptics,  creosote,  camphor,  phenol, 
gomenol,  iodoform  and  turpentine,  when  in- 
haled in  a  volatilized  state  enter  with  the 
air  current.  There  is  no  doubt  that  such  a 
medicated  air  mLxes  with  the  blood  and 
that  it  is  carried  to  all  parts  of  the  body. 
All  of  these  antiseptics  are  foreign  to  the 
physiologj-  of  the  economy.  Since  they  are 
foreign  bodies  the  system  reacts  to  them. 
If  this  reaction  is  one  of  generalized  h\per- 
emia  it  is  at  least  logical  to  account  for  the 
prompt  general  improvement,  increased  ap- 
petite, gain  in  weight,  etc.  In  other  words, 
the  antiseptics  as  such  play  but  minor  parts, 
but  the  reaction  to  such  an  irritant,  when  in- 
haled for  an  hour  daily,  may  remove  the  first 
requisite,  namely,  the  anemia.  When  the 
anemia  is  thus  overcome,  bacilli  fail  to  mul- 
tiply, the  protein  toxic  element  emanating 
from  the  germ  is  no  longer  produced,  hence 
corresponding  improvement  in  the  condition 
of  the  patient.  Gej'ser  has  demonstrated 
that  blood,  normal  blood,  and  plenty  of  it 
in  the  lungs  leads  to  a  recover^'  where  re- 
cover)' is  still  possible.  If  diathermia  is  ap- 
plied to  the  regions  of  the  lungs  for  one  hour 
or  more  daily,  the  patient  put  upon  a  suit- 
able diet,  rich  in  lime  salts,  proper  rest  and 
hygiene  are  carried  out,  many  cases  of  phthi- 
sis will  make  a  permanent  recovery. — A  Few 
Derogatory  Remarks  Concerning  the  Inhal- 
ation Treatment  in  Pulmonary  Tuberculosis, 
A.  C.  Geyser,  West.  M.  Times,  May  1919, 
txxtiii,  No.  11. 

Tincture  of  Iodine  In  Tuberculosis. — 

Ritter  strongly  advocates  the  administra- 
tion of  tincture  of  iodine  in  tuberculosis, 
erysipelas,  and  other  infectious  diseases.  He 
attributes  its  beneficial  action  in  tuberculosis 
to  the  production  of  l>'mphocytosis  with  a 
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resultant  fnt  splitting  element  which  dis- 
solves and  breaks  up  the  tubercle  bacillus, 
which  is  of  a  fatly  nature.  The  vehicle  of 
choice  is  milk,  beKinninR  with  one  drop  of 
tincture  of  in<linc  in  a  half  ^lass  of  milk  at 
the  I'lrst  meal,  two  at  the  second,  three  at 
the  third,  and  so  on  until  a  dose  of  twenty 
or  thirty  drops  is  reached. —  Tincture  of  Io- 
dine in  Intensive  Poses  in  the  Treatment  of 
Tuberculosis.  J.  Riltcr,  III.  M.J. .June  1919. 
t*xv,  No.  12. 

Operative  Treatment  of  Tuberculosis 
of  the  Larynx. — In  si.x  years  575  cases 
of  laryngeal  tuberculosis  were  treated  at 
Davos.  Switzerland.  1548  operations  were 
performed:  61  times  curettmR  only,  168 
times  l)oth  curettinR  and  cauterization,  and 
1319  times  electro-cauterisation.  In  every 
case  there  was  an  accompanying  pulmon- 
ary tuberculosis,  usually  of  the  thira  degree 
and  stationar>'.  In  39  cases  the  pulmon- 
ary lesion  was  unilateral,  in  25  on  the  right, 
and  in  14  on  the  left.  In  the  25  right  sided 
patients  only  the  right  side  of  the  laryn:t 
was  affected  in  5  cases;  only  the  left  side 
in  4  cases.  Of  the  14  left-sided  cases,  the 
left  side  of  the  lar>Tix  was  affected  in  one 
case,  the  right  in  two  cases.  In  259  cases 
the  lan.Tigitis  was  limited  to  a  circumscribed 
focus  and  was  stationan."  in  265  cases  there 
were  multiple  but  limited  foci  without  a  ten- 
dency to  rapid  progression:  and  in  59  cases 
there  were  diffused  foci  with  rapid  progres- 
sion and  caseation.  The  tuberculous  lesions 
were  situated  most  frequently  on  the  vocal 
cords.  In  summarizing  the  results.  154  cases 
which  could  be  traced  for  a  month  or  less  are 
eliminated,  and  also  34  serious  cases  which 
were  operated  only  to  relieve  sufTering.  In 
the  remaining  387  cases,  of  180  in  the  first 
stage.  89  or  49.4  per  cent  were  cured;  of  192 
in  the  second  stage  48  or  25  per  cent  were 
cured;  of  15  in  the  third  stage  2  or  13.3  per 
cent  were  cured.  The  best  results  (52  per 
cent  of  cures)  were  obtained  by  electro- 
cauterization  of  the  cords.  These  results  in- 
dicate that  tuberculosis  of  the  lar>Tix  can 
be  cured.  .-V  considerable  proportion  of  cases 
where  the  lar>Tigeal  s>Tnptoms  did  not  im- 
prove under  treatment  which  did  improve 
the  pulraonan.-  condition,  were  cured  by  op- 
eration. Operative  treatment  of  tubercu- 
losis of  the  lar>-nx  should  be  undertaken  only 
in  cases  where  there  is  no  fever  and  the  pul- 
monan.-  condition  is  stationary',  except  where 
urgent  sj-mptoms  demand  interference.  The 
best  method  is  electro-cauterization  (Mer- 
mod-Siebenmann's  method)  with  its  broad 
and  deeply  destructive  radical  efTect.  Only 
in  tuberculosis  of  the  epiglottis  was  curetting 
more  efliective.  Operative  treatment  in  sev- 
eral instances  exercised  a  favorable  influence 


on  the  lungs  and  the  general  condition.  The 
experience  at  Davos  proves  that  high  alti- 
tude is  not  conlraimlicalcd  in  tuberculosis 
of  the  larynx. — Observations  on  the  Operative 
Treatment  of  Tuberculosis  of  the  Larynx.  T. 
Ruedi,  Brit.  M.J. .June  21,  1919,  So.  3051, 
764. 

Radical  Operation  for  Oenltal  Tuber- 
culosis.— .\(lvanced  genital  tuberculosis  is 
so  prevalent  and  such  a  progressive  affection 
that  any  method,  however  radical,  which 
offers  a  chance  of  recovery,  is  worth  serious 
consideration.  The  operation  found  suit- 
able for  the  removal  of  all  diseased  tissue 
consists  of  the  removal  of  the  testicle  through 
an  incision  extending  into  the  inguinal  re- 
gion in  the  usual  way.  The  cord  is  then 
freed  from  the  surrounding  tissues  as  far 
into  the  inguinal  canal  as  possible  and  there 
clamped  and  cut  ofl.     The  patient  is  then 

f)laced  in  the  lithotomy  position  and  a  semi- 
unar  incision  made  with  its  convexity  an- 
teriorly, and  extending  between  the  tubera 
ischii.  After  dividing  the  central  tendon  of 
the  perineum,  the  rectum  is  pushed  back- 
ward and  by  blunt  dissection,  following  the 
plane  of  the  rectovesical  fascia,  a  deep  p>Ta- 
midal  shaped  wound  is  made  which  gives 
easy  access  to  the  prostate  and  seminal  ves- 
icles. By  pushing  the  finger  up  to  the  apex 
of  this  deep  wound  and  by  pushing  down  on 
the  forceps,  which  have  previously  been 
clamped  to  the  cut  end  of  the  vas  deferens  in 
the  inguinal  canal,  it  is  possible  to  push  this 
clamp  through  into  the  perineal  wound, 
carrying  the  cord  with  it.  By  removing 
this  anterior  clamp  and  replacing  it  with 
another  through  the  perineal  wound  it  is 
possible  to  remove  the  entire  vas  and  am- 
pulla with  the  seminal  vesicle  on  the  same 
side,  and  the  lateral  lobe  of  the  prostate.  It 
is  important  not  to  perform  the  prostatec- 
tomy first,  .\fter  the  operation  tuberculin 
therapy  is  instituted  and  the  recover>-  which 
some  of  these  patients  make  is  marvelous. 
Patients  showing  the  slightest  lung  involve- 
ment should  ii)e  considered  inoperable. 
Their  operative  wounds  fail  to  heal  and  only 
add  to  their  discomfort. —  Radical  Operation 
for  Genital  Tuberculosis,  G.  S.  WhUcside, 
Northwest  Med.,  May  19 19,  xviii.  No.  5,  83. 

Spine  Graft  In  Pott's   Disease. — The 

main  idea  of  the  Albcc  operation  is  that  of 
fixation  of  the  affected  vertebrae  with  those 
above  and  those  below  by  an  autoplastic 
graft  from  the  tibia;  it  is  based  upon  the 
|>ossibility  of  controlling  all  movements  of 
a  section  of  the  vertebral  column  by  immo- 
bilization of  the  spinous  processes.  The 
vertebral  column  is  built  up  in  such  a  way 
that  there  is  no  locking  or  automatic  stabil- 
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ity  in  any  position  and  the  immobility  of  the 
joints  depends  entirely  on  muscular  tone 
and  balance.  The  operation  tends  to  give 
(1)  permanent  immobility  in  the  corrected 
position;  (2)  a  greatly  reduced  period  of  con- 
finement to  bed;  (3)  a  safeguard  against  re- 
crudescence of  the  disease.  It  is  of  benefit 
in  all  cases  of  unhealed  tuberculous  disease 
of  the  vertebral  bodies,  where  there  are  no 
contraindications.  The  latter  are:  tender 
age  (before  the  third  year),  great  acti\'ity  of 
the  disease,  affection  of  the  atlanto-occipital 
and  atlanto-axial  region,  a  discharging  sinus, 
or  other  septic  focus,  and  open  abscesses. 
An  unopened  psoas  or  lumbar  abscess  is  not 
a  contraindication  if  it  is  not  necessarj'  to 
operate  through  the  abscess. 

As  soon  as  the  diagnosis  of  Pott's  disease 
is  made,  a  definite  course  of  preoperative 
treatment  is  begun,  consisting  of:  (1)  splint- 
ing usually  mth  the  double  Thomas  frame, 
sometimes  -n-ith  plaster  of  Paris;  (2)  reduc- 
tion of  deformity  where  indicated  by  gradual 
means;  (3)  general  treatment  including  good 
feeding,  open  air,  warmth.  The  methods  of 
splintage  are  described  in  detail  for  the  fol- 
lowing "regional  groups:"  (1)  Mid  dorsal, 
low  dorsal,  dorso-lumbar,  high  lumbar;  (2) 
high  dorsal,  cer\acal;  (3)  low  lumbar;  (4) 
lumbo-sacral. 

During  the  operation,  the  operating  room 
and  table  should  be  kept  warm;  any  move- 
ment of  the  spine  should  be  prevented;  ham- 
mering should  be  avoided  except  the  few 
taps  necessar>-  for  the  conversion  of  the  drill 
holes  into  transverse  cuts  in  getting  the 
graft  from  the  tibia.  Ether  is  preferred  to 
chloroform  as  an  anesthetic.  After  the  op- 
eration treatment  for  shock  is  indicated  for 
the  first  few  hours.  The  first  dressing  is 
done  four,  seven  or  ten  days  after  operation, 
depending  on  indications  for  early  dressing 
such  as  discomfort,  sharp  bony  promi- 
nences, or  poor  nutrition  of  the  skin.  For 
the  dressing  the  cuirass  is  specially  indicated; 
the  arrangement  of  the  protective  padding 
round  the  graft  areas  being  done  by  the 
surgeon.  This  padding  must  be  thick  and 
so  arranged  that  the  weight  is  off  the  entire 
operation  area.  The  patient  is  turned  about 
once  a  week.  In  all  cases  of  group  1  where 
a  strong  graft  can  be  firmly  placed  and  where 
the  angulation  is  not  great  the  frame  is 
changed  for  a  light  spinal  support  (Jones') 
at  the  end  of  three  months;  the  patient  is 
kept  in  bed  for  another  month  and  given 
massage,  then  sits  up  in  a  chair  and  is  soon 
able  to  walk.  The  support  is  worn  for  a 
year.  In  the  other  groups  light  plaster 
jackets  are  used.  In  younger  children, 
where  the  graft  is  not  so  strong,  and  in 
cases  where  the  spine  is  short  or  angulation 
marked,  six  months  or  more  in  bed  are  re- 


quired, the  spinal  support  is  kept  on  more 
than  a  year  and  removed  only  gradually 
under  supervision.  A  table  of  50  cases  is 
given. — Poll's  Disease  and  Albee's  Spinal 
Graft,  G.  R.  Girdlestone.  J.  Orlhrop.  Surg., 
July  1919.  xvii,  No.  7,  401. 

Thoracoplastie  Operations  for  Pul- 
monary Tuberculosis. — Saugman  reviews 
the  e.xperiences  in  this  line  at  the  Vejlefjord 
Sanatorium,  a  total  of  twenty-sbc  operations 
in  the  last  two  or  three  years.  The  indica- 
tions for  the  operation  were  about  the  same 
as  for  artificial  pneumothorax;  in  fact,  this 
had  been  attempted  in  every  case  before- 
hand. Local  anesthesia  is  very  important, 
and  it  is  astonishing  to  witness  the  patient's 
indifference  to  the  extensive  operation.  One 
patient  began  to  converse  on  some  trivial 
subject  in  the  midst  of  the  operation.  Large 
amounts  of  the  anesthetic  are  required  to 
block  the  nerves,  and  one  girl  of  eighteen, 
in  good  condition,  died  soon  after  the  oper- 
ation. It  had  been  hastened  on  account  of 
her  collapse,  so  that  the  resection  of  five  ribs 
and  the  suturing  took  only  fourteen  minutes; 
190  cc.  of  a  0.5  solution  of  procain  (novocain) 
had  been  used  in  this  case,  after  a  prelimi- 
nary injection  of  0.015  morphin  an  hour  be- 
fore the  operation.  She  had  also  been  given 
a  little  sedative  the  evening  before.  Nec- 
ropsy failed  to  explain  the  cause  of  death. 
In  another  case,  signs  of  intolerance  were 
evident  from  the  first,  and  the  attempt  to 
use  local  anesthesia  was  abandoned.  The 
local  anesthesia  does  away  with  the  danger 
of  aspiration  of  secretions  and  the  whole 
procedure  is  much  easier  for  the  patient. 
In  one  case  an  abscess  in  the  lung  was  cleared 
out,  after  resection  of  three  ribs,  the  patient 
sitting  erect  in  a  chair  all  the  time.  The 
total  length  of  the  ribs  removed  ranged  from 
80.5  to  172  cm.,  with  134  cm.  as  the  average. 
There  did  not  seem  to  be  any  advantage 
from  including  the  eleventh  rib  in  the  resec- 
tion. The  pains  after  the  operation  seemed 
to  be  less  severe  in  the  cases  in  which  the 
ribs  had  been  resected  subperiosteally.  For 
this  reason,  operating  in  two  sittings  has  its 
advantages.  The  after-care  is  extremely  im- 
portant, to  ward  off  aspiration  of  mucus  into 
the  sound  lung,  and  to  give  stimulants  for 
the  heart  in  case  It  shows  signs  of  weakening. 
The  thorax  sank  in  after  resection  of  the 
ribs,  so  that  the  chest  on  that  side  was  only 
a  half  or  third  of  the  size  of  the  other  half 
of  the  chest,  as  was  determined  at  necropsy 
in  one  case  with  death  seventeen  days  after 
the  operation.  Twelve  of  eighteen  patients 
apparently  lost  the  tubercle  bacilli  com- 
pletely from  the  sputum  in  the  course  of  a 
few  months.  In  two  or  three  cases  recurring 
hemoptysis  called  for  the  operation,  but  in 
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another  case  fatal  hemoptysis  occurred  the 
seventeenth  day  after  the  operation.  I'os- 
sibly  in  this  case  the  reduced  aliility  to 
cough  up  the  blmul  may  have  contributed  to 
the  fatal  outcome,  as  the  hemorrhage  had 
been  small.  In  the  other  case,  pulmonary 
embolism  the  second  day  was  res|>onsible. — 
ETfarinf.fr  /r<i  llejtljjord  Sanalorium  om 
Thorakoplastik  red  Liingetiiberkulosc,  CJir. 
Saugman.  Ugeskr.  f.  Laeger,  April  3,  1919, 
No.  N,  5S5. 

Endothelial  Leukocytosis  In  Tubeixiu- 
lous  Oulnea-Plgs. — The  pcrcentaRc  of  en- 
dothelial leukocytes  in  normal  Kuinea-pig 
blood  \arirs  considerably,  as  it  does  in 
human  blood;  in  fifteen  animals,  the  average 
was  1.58  per  cent,  the  fiKurcs  varying  from 
0.5  to  3.1  per  cent.  .\  leukocytosis  may  be 
produced  by  infectious  agents  or  by  chemical 
substances.  In  these  experiments  s)T\thctic 
dyes  were  used,  and  it  was  found  that  Sudan 
lil  in  large  doses  produces  quite  regularly  an 
increase  above  the  maximum  of  3.1  per  cent 
met  with  in  normal  guinea-pigs;  in  no  case 
was  an  increase  to  10  per  cent  noted.  In 
the  later  stages  of  tuberculosis  in  guinea-pigs 
"induced  in  the  usual  way"  the  percentage 
of  leukocytes  found  in  the  experiments  with 
Sudan  III  is  quite  regularly  exceeded,  and 
this  leukocytosis  persists  until  the  animal's 
death.  The  increase  may  appear  within 
two  weeks  of  the  inoculation.  In  eight 
counts  on  six  tuberculous  animals,  an  aver- 
age of  10  per  cent  of  endothelial  leukocytes 
was  found;  in  one  animal  the  tigure  reached 
16.3  per  cent.  This  form  of  leukocytosis  is 
not  noted  as  occurring  in  human  subjects 
with  tuberculosis,  although  it  is  apparently 
typical  of  the  usual  experimental  tubercu- 
losis of  guinea-pigs. — An  Experimental  Endo- 
thelial Leukocytosis  in  Guinea-Pigs.  F.  A. 
McJunkin  and  A.  G.  Charlton.  Arch.  Int. 
Med.,  September  1919,  xxiv.  No.  3,  295. 

TubetH3ulosls  In  Mice. — Experimental 
studies  led  to  the  following  conclusions:  (1) 
White  and  grey  mice  and  white  rats  are  less 
resistant  against  subcutaneous  inoculation 
of  tuberculosis  than  is  generally  admitted. 
(2)  The  expermental  lesions  are  slow  to  de- 
velop, hardly  manifest  themseUes.  are  some- 
times only  recognizable  by  microscopic  exam- 
ination and  are  almost  always  localized  in 
the  lungs.  (3)  The  tuberculous  \-irus  does 
not  lose  any  virulence  by  passing  through 
mice,  but  seems  even  to  gain.  (4)  .\  certain 
strain  of  bacilli  retains  its  characteristics 
even  after  several  passages  through  mice. 
(S)  The  infected  animals  can  disseminate 
tubercle  bacilli  with  their  excreta.  (6)  In 
\-iew  of  the  slow  evolution  of  e.xperimental 


tuberculosis  in  rats,  and  In  view  of  the  con- 
servation of  the  typical  characteristics  of 
the  inocuIate<l  virus,  these  r<Klcnts  could  l)e 
advantageously  employed  in  lalxiratorien  for 
the  conservation  of  a  given  strain,  thereby 
effecting  a  saving  of  animals.  (7)  Kor  diag- 
nostic purposes,  however,  mice  and  rats 
could  not  take  the  place  of  guinea-pigs  just 
on  account  of  the  slow  development  of  the 
infection.  (S)  For  the  dilTerentiation  of  the 
human  and  bovine  type,  rabbits  are  far  super- 
ior to  rodents. — Etudes  sur  les  atlinomyeetes. 
Rechcrches  exp/rimenlales  sur  la  luberculose 
des  muridi's.  B.  Calli-V alerio ,  Corr.  Bl.  f. 
Sch-ueiz.  Aerzle.  August  ZH,  1919,  xlix,  No. 
35,  1309. 

Effect  of  Thorium  X  on  Anaphylaxis 
In  the  Gulnoa-Plg.— It  has  been  suggested 
that  the  greater  part  of  the  difference  be- 
tween tuberculosis  in  children  and  in 
adults,  as  ivell  as  the  difference  between 
chronic  and  miliary  tuberculosis,  is  to  be 
explained  on  the  basis  of  the  allergic  con- 
dition of  the  patient.  It  was  thought  that 
if  the  allergic  condition  in  guinea-pigs  could 
be  reduced,  such  animals  would  show  marked 
differences  in  their  reactions  as  compared 
with  allergic  animals  not  thus  treated. 
Thorium  X  was  used  in  the  experiments,  ad- 
ministered in  a  0.9  per  cent  sodium  chloride 
solution.  Three  separate  protein  mixtures 
were  used  for  producing  anaphylaxis — egg 
white,  normal  horse  scrum  and  milk.  The 
results  showed  that  thorium  X  given  in 
about  one-half  the  lethal  amount  seven  days 
before  or  coincident  with  the  primary  injec- 
tion of  any  of  the  proteins,  or  seven  days 
before  or  coincident  with  the  second  injec- 
tion had  no  appreciable  effect  on  the  sever- 
ity of  the  anaphylactic  sj-mptoms  in  guinea- 
pigs  on  reinjection  of  protein  sixteen  to  eight- 
teen  days  after  the  primary  injection.  Like- 
wise the  repealed  injections  of  smaller  doses 
of  thorium  X  sufficient  to  maintain  a  leuko- 
penia as  low  as  2000  leukocytes  per  cubic 
millimeter  throughout  the  entire  interval  of 
sixteen  to  eighteen  days  between  the  first 
and  second  protein  injections  or  very  small 
repeated  injections  not  sufficient  to  affect 
the  number  of  peripheral  leukoc>-tcs  percepti- 
bly, had  just  as  little  effect  on  the  severity  of 
the  anaphylactic  s>-mptoms.  This  method 
therefore  proved  impractical  for  the  study 
of  allergy  in  tuberculosis.  These  results  do 
not  agree  with  previous  experiments  on  the 
effect  of  the  roentgen  ray  and  benzene  on 
anaphvlaxis,  and  indicate  the  need  of  further 
study.'— £/cf/  of  Thorium  on  Aclire  An- 
aphvlaxis in  the  Guinea-pig.  H.  J.  Carper, 
J.  infect.  Dis.,  September,  1919,  xxv.  So.  3, 
24S. 
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Test  of  Recovery  from  Pulmonary  Tu- 
berculosis.— It  is  not  as  yet  possible  to 
make  certain  of  recovery  from  phthisis  by 
clinical  procedures  of  examination,  however 
carefully  conducted.  Complete  disappear- 
ance of  tubercle  bacilli  from  the  sputum  for 
a  period  of  at  least  one  year  is,  of  course,  the 
initial  test.  Negative  guinea-pig  inoculation 
and  albumin  reaction  should  be  obtained. 
Complete  absence  of  expectoration  is  not  to  be 
expected,  as  expectoration  free  from  tubercle 
bacilli  may  result  from  fibroid  changes  or 
bronchitis.  The  tuberculin  test  should  be 
carried  out,  but  not  relied  upon  too  much. 
The  X-rays,  while  they  permit  of  following 
out  local  improvement,  do  not  definitely  re- 
veal complete  recovery,  as  a  scar  alone  will 
give  a  shadow.  The  body  weight  and  blood 
pressure  should  have  remained  unchanged 
for  some  time  at  reasonably  high  figures. 
Absence  of  temperature  rise  after  any 
amount  of  muscular  exercise  is  another  nec- 
essary condition.  Prolonged  absence  of  all 
adventitious  sounds  during  deep  inspiration 
after  cough  is  an  important  indication,  espe- 
cially upon  auscultation  in  the  outer  portion 
of  the  infraclavicular  fossa,  at  the  anterior 
margin  of  the  trapezius.  When  all  these  in- 
dications have  remained  favorable  for  twelve 
to  fifteen  months,  the  author,  in  order  to 
make  a  definite  decision  as  to  recovery, 
which  would  permit  of  the  patient's  resum- 
ing all  usual  social  relations,  applied  what 
he  terms  "the  test  of  progressive  adaptation 
to  activity."  This  test  covers  three  months, 
and  consists  in  having  the  patient  work,  at 
first  for  a  few  hours,  morning  or  afternoon, 
on  alternate  days,  then  for  a  gradually  in- 
creasing number  of  hours,  morning,  after- 
noon and  evening.  During  the  first  two 
months  rest  days  are  interspersed  with  di- 
minishing frequency.  In  the  third  month,  no 
rest  days  are  given.  Throughout  the  test 
period  the  patient's  weight,  temperature, 
blood  pressure,  and  auscultatorj'  signs  are 
recorded  at  regular  inter\'als.  Any  rise  in 
temperature,  cough,  increase  of  expectora- 
tion, or  r41es  below  the  clavicle  on  inspira- 
tion rendered  the  test  negative.  The  author 
has  been  using  the  test  for  seventeen  years. 
In  two  thirds  of  the  patients  who  passed  the 
test  successfully,  health   was  subsequently 


maintained  for  periods  ranging  up  to  seven- 
teen years.  The  test  is  best  made  in  the 
late  summer  and  fall  months. —  Unc  epreuve 
de  guerison  de  la  luhcrculose  pulmonaire,  L. 
Renon.  Bull.  d.  I' Acad.  d.  Med.,  June  3, 1919, 
!xx.\-i,  No.  22,  761. 

Prophylactic  Vaccination  of  Tuber- 
culosis.— The  vaccine  used  is  the  sensitized 
bacillary  emulsion  prepared  with  the  aviru- 
lent  strain  obtained  by  cultivating  the  com- 
mon virulent  tubercle  bacilli  in  a  medium 
containing  trypoflavin.  The  emulsion  con- 
tains, besides  the  sensitized  bacilli,  a  certain 
amount  of  the  filtrated  fluid  of  erythrodin 
broth  medium.  It,  therefore,  consists  of  the 
whole  antigen  of  tubercle  bacillus.  Good 
results  are  claimed  for  this  procedure. — Pro- 
phylactic Vaccination  of  Tuberculosis.  K. 
Shiga,  Japan  Med.  World,  May  11, 1919. 

Vaccination  in  Prophylaxis  of  Tuber- 
culosis.— To  Ferr4n  the  tubercle  bacillus  is 
only  the  third  phase  in  the  life  of  the  micro- 
organism responsible  for  tuberculosis.  His 
later  research  has  confirmed  him  more  and 
more  in  his  views  and  in  the  efficacy  of  vac- 
cination based  on  them.  The  first  stage  of 
the  microorganism  he  calls  the  alpha  stage. 
The  bacillus  then  is  merely  an  ordinary  non- 
toxic saprophyte,  but  under  certain  condi- 
tions it  induces  phlegmasia  and  even  gallop- 
ing consumption  but  without  tubercle  pro- 
duction and  without  true  tubercle  bacilli. 
The  second  stage  of  the  microorganism  cor- 
responds to  Much's  granules,  and  the  third 
stage  is  the  true  tubercle  bacillus.  The  im- 
portance of  this  conception  lies  in  the  fact 
that  by  a  vaccine  prepared  against  the  first 
phase,  the  nonacid  resisting  alpha  bacillus, 
the  system  is  immunized  against  it  and  thus 
the  whole  chain  is  broken  up  and  it  does  not 
progress  to  the  other  stages.  It  is  easy  to 
cure  this  phase  of  pretuberculosis  by  the 
alpha  bacillus  vaccine,  but  once  the  second 
or  third  phase  is  reached  and  the  true  tubercle 
bacillus  installed,  vaccine  treatment  is  im- 
potent. Castroman  reiterates  that  the  hopes 
based  on  tuberculin  treatment  of  this  phase 
have  not  been  realized  in  practice. —  Nueva 
ciencia  antituherculosa,  M.  R.  Castromdn, 
Seman.  Med.,  May  15,  1919,  No.  26,  507. 
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Remlnerallzatlon  In  Tuberculous  Cox- 
itis.— Marapliano  comments  on  the  need  for 
minerals  when  a  tuberculous  coxitis  is  heal- 
ing. Besides  the  usual  general  measures,  he 
supplies  material  for  new  bone  directly  to 
the  process.  The  distance  from  the  great 
trochanter  to  the  bottom  of  the  acetabulum 
is  measured  under  the  roentgen  rays,  and  a 
corresponding  rod  of  bone  and  periosteum  is 
cut  from  the  crest  of  the  tibia,  about  1  cm. 
thick.  This  bar  is  worked  through  the  neck 
and  head  from  the  trochanter,  after  a  pas- 
sage has  been  dug  for  it,  till  the  end  emerges 
in  the  acetabulum.  The  porous  condition 
of  the  bone  renders  this  easy.  It  is  impor- 
tant to  have  the  periosteum  project  about  1 
cm.  be.vond  the  end  of  the  bar  of  bone.  This 
end  is  turned  down  over  the  bone  which  pre- 
vents the  periosteum  from  being  stripped  off 
from  the  bar  as  it  is  worked  into  place.  He 
has  thus  operated  in  four  cases,  and  the  re- 
sults of  this  slight  operation  to  ensure  re- 
mineralization  of  the  joint  bones  have  been 
ver>'  favorable. — La  Remineralizzazione  Chi- 
ruTgica  Delle  Coxiti  Tubtrcolare.  D.  Marag- 
liano,  Rif.  Med.,  April  12,  1919,  xxxv.  No. 
15,  292. 

Why  Tuberculous  Persons  Without 
Funds  Should  Not  Leave  Home.— The 
Denver  .\ntituberculosis  Society  sends  us 
the  following  contribution :  It  is  reliably  esti- 
mated that  several  hundred  tuberculous  per- 


sons without  funds  come  to  Denver  every 
year.  Practically  all  of  them  have  the  mis- 
taken idea  that  climate  will  cure  tuberculo- 
sis. Since  Colorado  has  no  state,  and  Den- 
ver no  municipal  tuberculosis  sanatorium — 
but  merely  a  ward  at  the  County  Hospital 
for  thirty-five  ver>'  sick  tuberculous  resi- 
dents, the  care  of  such  indigent  persons  is 
limited  to  a  few  free  private  sanatoria,  which 
are  continuously  so  overtaxed  that  admit- 
tance is  a  long  and  difficult  matter.  These 
sanatoria  comprise  the  two  Jewish,  which 
accept  only  a  small  number  of  Gentiles,  a 
tent  colony  with  a  capacity  for  seventy 
"down-and-outers,"  and  a  small  home  for  a 
dozen  destitute  tuberculous  women.  The 
tuberculous  poor  who  migrate  to  Denver, 
finding  no  place  where  they  can  be  cared  for, 
look  for  light  work,  in  order  to  maintain 
themselves  and  often  their  dependent  fami- 
lies; but  the  demand  for  such  work  is  far  in 
excess  of  the  supply.  Driven  to  any  work 
they  can  get,  with  neither  friends  nor  care, 
anxious,  homesick,  hopeless,  they  rapidly 
grow  worse,  and.  usually,  soon  die.  They 
die  for  lack  of  proper  rest,  food,  fresh  air. 
and  medical  attention,  the  essentials  of 
treatment,  which  many  of  them  could  have 
had  at  home — or  here  with  sufficient  funds, 
for  two  years'  care.  Without  these  essen- 
tials climate  is  of  no  avail.  If  it  were.  Den- 
ver would  welcome  these  tragic  health  seek- 
ers instead  of  urging  them,  for  their  own 
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best  chances,  to  stay  at  home.  Denver  also 
urges  that  the  states  throughout  the  country 
plan  definite  programs  to  retain  their  indi- 
gen'.  tuberculous,  gixnng  them  effective  treat- 
ment in  state  sanatoria  or  in  their  own  homes. 
—Weekly  Bull.  Dept  of  Health.  Cily  of  New 
York,   November,  1919,  viii,   No.  44. 

Tuberculosis  In  New  York  City. — Not- 
vs-ithstanding  the  return  of  soldiers  from  the 
war  and  of  many  civilians  from  employment 
in  war  industries  in  other  cities,  our  tubercu- 
losis registration  continues  to  be  markedly 
low;  in  fact  it  is  so  low  as  to  occasion  sus- 
picion that  this  is  due  in  no  small  degree  to 
the   relaxation   of   efforts   in   various   anti- 


tuberculosis activities  conducted  in  previous 
years  by  non-departmental  as  well  as  de- 
partmental agencies.  In  view  of  the  con- 
tinued high  mortality  rate  from  tuberculosis, 
one  may.  with  reason,  doubt  that  tubercu- 
losis is  actually  becoming  less  prevalent.  At 
all  events,  we  are  not  justified  in  assuming 
this  to  be  so  until  by  careful  and  intensive 
effort,  we  further  stimulate  the  discovery  of 
cases  by  private  ph>'sicians  and  clinics,  and 
also  work  to  secure  the  report  of  all  cases  by 
private  physicians.  As  evidence  of  the  dim- 
inishing number  of  cases  of  tuberculosis  re- 
corded with  the  Department  of  Health,  at- 
tention is  called  to  the  following  quarterly 
report: 


Tuberculosis 
Quarters  Ending  June  30,  1918  and  1919 


Population |}^}^ 

New  cases  reported i  loig 

Total  cases  in  register.  ■  ■  s  igig 

New  patients  examinedfl918 
at  clinic \1919 

Total  visits  of  patients  to / 1918 
clinic \1919 

Cases  under  supervision. <  ,Q,g 
Voluntary  renovations  .  ■■{  iqiq 
Sputum  examined i  iqiq 

Sputums  positive I  .„.„ 

Deaths,  pulmonary  tu-/1918 
berculosis \1919 

Deaths,  pulmonary  tu-l.Q.n 
berculosis,  per  lOOOlJgjg 
population J 

Deaths,  all  forms  of  tu-fWlS 
berculosis \1919 

Deaths,  all  forms  of  tu-],Q,„ 
berculosis,  per  lOOOiJoJo 
population J 

—Weekly  Bull.,  Dept.  of  Health 


MANHATTAN 

BRONX 

BROOKLYN 

QUEENS 

RICHMOND 

CITV 

2,731,731 
2,780,485 

622,555 
645,894 

2,023,170 
2,070,539 

392,966 
406,236 

101,721 
103,640 

5,872,143 
6,006,794 

2,631 

2,256 

478 
463 

1,428 
1,025 

178 
145 

42 
56 

4,757 
3,945 

19,379 

17,138 

3,324 
3,366 

7,828 
6,977 

1,563 
1,460 

260 
279 

32,354 
29,220 

1,952 
1,868 

591 
491 

1,575 
1,553 

212 
216 

20 
19 

4,350 
4,147 

11,715 
10,170 

3,983 
3,297 

8,179 
6,862 

1,741 
1,612 

154 
193 

25,722 
22,134 

229 
151 

171 
161 

506 
368 

7 
2 

4 

5 

917 
687 

1,426 
450 

193 
138 

907 
481 

125 

72 

40 
35 

2,691 
1,176 

8,226 
6,065 

1,770 

1,538 

3,641 
2,719 

606 

489 

96 
106 

14,339 
10,917 

1,817 
1,647 

333 

282 

827 
667 

163 
117 

23 
26 

3,163 
2,739 

1,145 
1,012 

231 

278 

679 

562 

151 
115 

40 
36 

2,246 
2,003 

1.69 
1.46 

1.49 
1.73 

1.35 
1.09 

1.54 
1.14 

1.58 
1.39 

1.53 
1.34 

1,318 
1,183 

275 
302 

802 
653 

183 
134 

48 
41 

2,626 
2,313 

1.94 
1.71 

1.77 
1.88 

1.59 
1.27 

1.87 
1.32 

1.89 
1.59 

1.79 
l.SS 

City  of  N.  Y.,  October  18,  1919,  No.  42. 
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Tuberculosis  In  iloalth  Rosorts  for  the 
Tuberculous.— The  fear  of  infection  from 
contart  with  tul)erculous  patients  is  still 
widely  prevalent  amonR  the  laitv.  This 
phthisiophobia  has  often  presented  an  ob- 
stacle to  the  institution  of  clesircH  relief 
measures  in  the  management  of  the  tuber- 
culous. The  "fear  born  of  icnorancc"  is  not 
dircrtefl  to  these  unfortunates  alone.  I",ven 
today  it  is  frequently  a  dilVicult  task  to  secure 
a  suitable  site  for  any  contagious  disease 
hospital  in  the  vicinity  of  human  habitations. 
The  dread  with  which  such  an  institution  is 
still  contemplated  cannot  be  dispelled  by 
exhortations  or  Rovcmmcntal  edicts.  The 
absence  of  special  dani;ers  in  the  environ- 
ment of  hygienical  ly  managed  sick  persons 
must  be  demonstrated  in  ways  that  will 
brim;  conviction  to  those  capable  of  inde- 
pendent reasoning.  The  experience  of  a 
community  frequented  by  tuberculous  indi- 
viduals who  live  with  and  among  other  resi- 
dents, with  no  attempt  at  segregation  of  the 
sick  from  the  well,  ought  to  contribute  con- 
\'incing  data.  A  sur\'ey  recently  made  of 
the  indigenous  incidence  of  tuberculosis  at 
Saranac  Lake  in  the  .Adirondacks  atTords  a 
striking  illustration.  This  settlement  has 
grown  from  small  beginnings  in  the  pioneer 
days  of  the  late  Dr.  E.  L.  Trudeau  into  a 
health  resort  of  prominence  for  patients  af- 
flicted with  tuberculosis,  especially  of  the 
pulmonary  tN-pe.  About  one-fifth  of  the 
total  population  of  several  thousand  persons 
is  made  up  of  individuals  who  went  to  live 
at  Saranac  Lake  for  their  health,  .\ccording 
to  the  statistics  gathered  in  1917  by  .\mes, 
under  a  fellowship  grant  of  the  Trudeau 
Foundation,  the  indigenous  morbidity  and 
mortality  from  tuberculosis  were  low.  only 
0.3  per  cent  of  living  cases  being  found  among 
the  native  bom  anci  0.9  per  cent  among  pre- 
Wously  healthy  residents.  The  few  facts  on 
record  for  European  health  resorts  likewise 
indicate  that  tuberculosis  docs  not  increase 
among  the  native  population  after  tubercu- 
lous patients  reside  in  a  community,  despite 
the  assumption  that  a  concentration  of  in- 
fectious foci  might  increase  the  occurrence  of 
clinical  manifestations  of  the  disease  even  in 
the  presence  of  better  hygienic  surroundings. 
The  health  resorts  of  Colorado  are  not  re- 
garded as  a  menace  to  the  residents.  From 
the  consensus  of  evidence.  .\mes  ventures  the 
logical  conclusion  that  there  is  a  minimum 
of  danger  of  infection  of  healthy  adult  resi- 
dents of  resorts  frequented  by  tuberculous 
patients.  In  harmony  with  this  finding  is 
the  attitude  of  the  inhabitants.  Fear  is 
absent.  Education  through  obser\-ation  and 
experience  has  dispelled  phthisiophobia. 
The  tuberculous  person  in  such  enlightened 
communities  is  free  from  the  stigma  that  so 


often  is  a  barrier  to  his  progress,  even  after 
health  has  been  rcstorcfl.— /•i/i'/on'<j;,  /.  A. 
M.  .\.,(J,lohfrZ5.  IQlQ.xtiiii,  No.  17,  I2H8. 

Community  Machlnei?  for  the  Discov- 
ery of  Tuberculosis.  I'p  to  the  present 
time  communities  with  hospital  farilitin, 
clinics,  tuberculosis  nurses,  and  some  edu- 
cational service  have  considered  themselves 
equipped  for  tuberculosis  work;  but  this 
equipment  does  not  provide  for  the  discovery 
of  new  cases  of  tuberculosis.  This  is  essen- 
tially a  medical  job  and  requires  medical 
machiner)-;  it  cannot  be  done  by  nurses. 
During  the  Health  Demonstration  in  Fram- 
ingham,  Mass.,  "the  first  medical  examin- 
ation drive"  disclosed  approximately  nine 
times  as  much  tuberculosis  as  was  found  by 
the  nurses,  and  this  is  a  community  where 
there  was  an  excellent  tuberculosis  clinic 
and  one  of  the  best  tuberculosis  nurses  in 
the  State  at  the  head  of  the  nursing  service. 
Since  the  Health  Demonstration.  Framing- 
ham  has  added  to  its  antituberculosis  work 
several  new  features,  of  which  those  of  chief 
interest  relate  to  measures  for  the  discovery 
of  tuberculosis.  Previously  adopted  routine 
measures  include:  (1)  reporting  of  cases  by 
private  physicians,  the  number  of  cases  so 
reported  having  been  increased  since  the 
Health  Demonstration;  (2)  the  Tubercu- 
losis Dispensar>',  which  has  brought  to  light 
a  certain  number  of  cases.  New  routine 
measures  have  been  established  through: 
(1)  medical  work  in  the  schools;  (2)  factory 
medical  work,  about  half  of  the  industrial 
workers  being  under  full  medical  supervision 
and  others  under  partial  super\Hsion;  (3)  es- 
tablishment of  infant  clinics,  pre-school  work, 
summer  camps  for  children  and  other  medi- 
cal examinations  reaching  an  additional  sub- 
stantial portion  of  the  population.  Special 
measures  include:  (I)  medical  examination 
campaigns,  or  drives  to  carry  on  "wholesale" 
examinations  on  large  sections  of  the  popu- 
lation, instituted  during  the  Health  Demon- 
stration. This  work  gave  valuable  data  on 
the  incidence  of  tuberculosis,  and  also 
aroused  public  interest,  encouraged  people  to 
go  to  their  own  ph\-sicians  for  regular  medi- 
cal inspection,  and  created  piopular  senti- 
ment in  favor  of  medical  examination  work 
in  schools,  factories  and  elsewhere;  (2)  ex- 
pert consultation  ser\ice.  occup\-ing  the  full 
time  of  one  ph_\-sician  as  expert  consultant 
at  the  Framingham  Health  Station.  His 
serWces  are  otTcred  to  all  phj'sicians,  and 
the  advantages  of  such  a  senice  made  known 
to  the  general  public.  The  consultations 
are  largely  on  a  free,  but  partly  on  a  pay 
basis.  This  is  one  of  the  most  important 
features  of  the  Framingham  plan.  Its  ad- 
vantages may  be  briefly  summarized  as  fol- 
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lows:  (1)  The  presence  of  an  expert  consult- 
ant, working  in  cooperation  with  local  physi- 
cians, serves  in  a  measure  as  a  post-graduate 
edr.cation  offering  opportunities  similar  to 
clinic,  lecture  and  demonstration  procedure. 
(2)  This  work  tends  to  improve  and  stand- 
ardize routine  methods  of  diagnosis,  class- 
ification and  treatment.  (3)  It  has  been 
the  means  of  increasing  the  amount  of  known 
tuberculosis  under  observation  or  treatment. 
(4)  By  removing  in  many  cases  the  burden 
of  diagnosis  from  local  ph\-sicians,  it  encour- 
ages the  discoverj-  of  early  cases.  (5)  It 
encourages  tuberculosis  reporting.  (6)  It 
tends  to  improve  methods  of  home  treatment 
and  increases  the  percentage  of  cases  insti- 
tutionalized, the  consultant  being  equipped 
to  ad\ase  regarding  the  best  method  of 
treatment.  (7)  It  supplements  the  other 
medical,  nursing  and  dispensary  community 
machinery,  and  provides  the  primarj-  dis- 
covering machinerj'  essential  to  the  efficiency 
of  all  the  other  measures. — Community  Ma- 
chinery for  the  Discovery  of  Tuberculosis,  D. 
B.  Armstrong,  Boston  M.  &"  5.  7.,  August 
28,  1919,  clxxxi,  No.  9,  255. 

Plan  for  Antituberculosis  Organiza- 
tion.— .\  comprehensi\'e  program  for  fight- 
ing tuberculosis  should  include:  Organiza- 
tion, Legislation,  General  Community 
Sanitation,  Disease  Detection,  Disease  Clas- 
sification, Treatment.  Subsequent  Obser\-a- 
tion,  Prevention  and  Education,  Research 
and  Demonstration,  Each  of  these  head- 
ings is  subdi\aded  in  detail  and  forms  a  def- 
initely arranged  plan  which  may  be  adopted 
by  a  community  in  the  fight  against  tuber- 
culosis.— A  Community  Tuberculosis  Pro- 
gram, D.  B.  Armstrong,  Bull.  N.  T.  A.,  Oc- 
tober, 1919,  V,  No.  13. 

Framingham  Demonstration. — It  has 
been  found  useful  at  Framingham  to  supple- 
ment the  accepted  X.  T.  .\.  classification  of 
tuberculosis.  The  cases  are  di\-ided  into 
early,  advanced,  convalescent,  arrested,  ap- 
parently cured,  dead.  The  "early"  group 
is  subdi\ided  into  incipient,  early,  moder- 
ately advanced.  The  last  subgroup  is  fre- 
quently bacillary  while  the  former  two  are 
not.  The  group  "advanced"  is  also  sub- 
di\-ided  into  rapid,  slow,  stationan,'.  The 
importance  of  this  is  evident  when  the 
method  of  treatment  is  considered.  The 
rapidly  progressing  case  needs  a  rigid  care 
while  the  stationary  case  may  even  be  al- 
lowed to  work.  The  group  designated  "con- 
valescent" is  to  identify  cases  clinically  un- 
certain between  the  active  and  arrested 
stages.  The  group  "arrested"  is  subdivided 
into  early  and  advanced  to  denote  the  prior 
condition  of  the  patient,  and  is  important 


for  foilov. -up  purposes. —  The  Classification 
of  Tuberculosis,  D.  B.  Armstrong,  Bull. 
N.  T.  A.,  July,  1919,  v,  No.  10. 

The  Health  Officer  and  Tuberculosis. 

— When  a  case  of  tuberculosis  comes  to  the 
notice  of  the  Health  Officer  repeated  sputum 
examinations  are  made  to  decide  whether 
the  case  is  open  or  closed.  Si.x  consecurive 
negative  results  are  required  within  a  week 
or  two  before  a  case  is  designated  as  closed. 
Open  cases  are  isolated  at  home,  in  a  hos- 
pital or  in  a  sanatorium;  this  isolation  should 
be  rigidly  enforced.  The  closed  case  is  ad- 
N-ised  in  the  manner  thought  best  in  the  par- 
ticular case  and  is  closely  watched.  In  the 
case  of  children,  who  seldom  become  open 
cases,  the  parents  are  ad\-ised  to  have  them 
under  proper  treatment  and  away  from 
school,  though  the  latter  measure  is  not  com- 
pulsorj-.  .■\11  the  members  of  a  family  in 
which  an  open  case  had  been  discovered  are 
examined,  and  often  also  others  who  came 
in  contact  with  members  of  this  family. 
While  closed  cases  are  sent  to  the  sanatorium 
only  after  the  routine  formalities  are  gone 
through,  open  cases  are  immediately  ad- 
mitted. The  sanatorium  should  be  so  de- 
signed that  open  cases  do  not  mix  with 
closed  ones  and  with  each  other,  at  least 
while  they  are  running  a  septic  temperature. 
—  The  Attitude  of  the  Medical  Officer  of  Health 
'd-ith  Respect  to  Tuberculosis,  H.  W .  Hill, 
Med.  Ins.  &r  Health  Conserv.,  November, 
1919,  x.ti.t.  No.  2,  65. 

American  Commission  for  Prevention 
of  Tuberculosis  in  France. — Following 
a  report  by  Dr.  Biggs  on  tuberculosis  in 
France,  a  commission  to  cany  on  a  cam- 
paign of  education  was  organized  by  the 
International  Health  Board,  a  part  of  the 
Rockefeller  Foundation,  in  1917.  Further 
investigation  showed  that  there  were  fewer 
cases  of  tuberculosis  in  the  French  anny 
than  had  been  feared,  but  a  high  mortality 
in  the  ciWlian  population.  The  ner\ous 
strain  of  the  war  and  the  restrictions  in  diet 
tended  to  increase  the  incidence  of  the  dis- 
ease, while  the  institutions  that  had  been 
established  for  treatment  were  used  for  mili- 
tary purposes.  The  chief  work  of  the  com- 
mission was  to  institute  a  campaign  of  prop- 
aganda and  education,  to  offer  ideas  and 
plans  for  a  comprehensive  antituberculosis 
organization  for  the  whole  of  France,  and 
not  to  give  aid  to  any  special  group  of  the 
population.  For  demonstration  and  in- 
struction a  system  of  tuberc\ilosis  dispen- 
saries was  established  in  each  of  two  centers, 
— one  in  the  19th  arondissement  of  Paris,  a 
tj-pical  city  district,  one  in  department  of 
Eure-et-Loire.  a  t\-pical  rural  district.     At 
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the  Paris  dispensaries  46X0  paticnis  were 
examined  and  1529  found  to  he  lul>crculuOs; 
at  the  Kure-ft-Loirc  dispensaries.  2184  were 
examined,  and  67,<  found  tuberculous. 
Treatment  was  provided  in  Red  Cross  sana- 
toria and  municipal  hospitals.  Over  100 
French  nurses  were  instructed  and  trained 
in  the  treatment  of  tuberculosis  at  the  I'aris 
dispensaries,  and  sent  out  to  the  Kurect- 
Loirc  demonstration  centers  and  to  orRanize 
dispensaries  in  other  districts.  The  Hureau 
of  Kducation  and  I'ropaRanda  distributed 
over  two  million  pieces  of  literature  and 
held  public  lectures,  conferences,  and  ex- 
hibits in  141  cities  and  towns  of  ten  depart- 
ments. Dr.  Bruns.  secretary  of  the  com- 
mission, made  a  large  number  of  prelimi- 
nary surveys  in  other  departments,  and  by 
means  of  lectures  and  conferences  initiated 
the  orRanization  of  permanent  departmental 
committees  to  carry  on  the  work  by  estab- 
lishing tuberculosis  dispensaries  and  demon- 
stration centers.  .\  permanent  .\merican- 
French  committee  was  organized  for  the 
study  and  discussion  of  important  problems 
in  the  campaign  against  tuberculosis. — 
Work  of  the  Amerkan  Commission  for  the 
Prevention  of  Tuberculosis  in  France.  11'.  C. 
Klotz.  Brit' J.  Tubcrc,  July,  1919,  xiii.  No. 
3, 112. 

Welsh  National  Memorial.— .Vccording 
to  the  report  of  the  Welsh  National  Memorial 
Association  presented  on  July  26.  1919,  the 
work  of  the  .Association  went  on  successfully 
during  the  war.  .\t  the  end  of  July,  1914,  the 
association  had  87  hospital  beds  and  148 
sanatorium  beds;  by  1919,  the  number  of 
hospital  beds  was  47,?.  the  sanatorium  beds, 
594.  In  the  year  ending  March  31.  1914, 
876.5  patients  were  e.xamined;  in  the  vear 
ending  March  31,  1919.  12.260.  During 
the  war  more  than  50.000  in  all  were  exam- 
ined; 11.402  had  received  treatment  in  hos- 
pitals and  637,?  in  sanatoriums.  These  num- 
bers include  more  than  2500  discharged  ser- 
vice men  examined,  and  more  than  1600 
treated  in  hospitals  and  sanatoriums.  .\ 
special  section  of  the  report  deals  with  the 
principles  and  ideals  for  the  organization  of 
the  campaign  against  tuberculosis. —  The 
Welsh  Niilional  Memorial.  Editorial,  Lancet, 
September  27.  1919,  Xo.  5013,  592. 

Primary  Pulmonary  Tuberculosis  In 
Children. — The  findings  of  eighty-four  ne- 
cropsies made  on  children  up  to  10  years  of 
age  are  recorded.  Sixteen  (19.05  per  cent) 
showed  tuberculous  lesions.  The  lung  focus 
was  found  to  be  most  often  the  size  of  a  pea. 
Single  lung  foci  were  found  on  eight  occa- 
sions. Two  foci,  apparently  about  the  same 
age.  were  found  in  one  case,  and  one  case 


showed  more  than  two  foci,  of  which  one, 
being  cavernous,  appeared  decidedly  older 
than  the  remainder.  In  the  majority  of 
cases  the  focus  was  caseous  or  fibrocascous. 
In  one  case  it  was  calcareous,  in  one  case 
liqijefying.  and  in  one  ca-se  there  wa.i  cavi- 
tation. In  all  cases  the  lung  focus  was  situ- 
ated just  beneath  or  involving  the  pleura. 
In  the  ca.ses  where  only  one  lung  focus  was 
present  it  was  situated  in  the  left  lower  lobe 
m  three  cases,  in  the  right  upper  lobe  in 
two.  in  the  left  upper  lobe  in  two,  and  in  the 
right  middle  lobe  in  one.  Tuberculosis  of 
the  mediastinal  glands,  other  than  acute 
miliary  tuberculosis,  was  found  in  twelve 
cases.  Tuberculous  lesions  of  the  intestines 
were  found  in  four  ca.ses.  Tul>erculous  mes- 
enteric glands  were  present  in  sc\en  cases. 
Bronchopneumonic  changes  in  the  lung  tis- 
sue, due  apparently  to  the  direct  spread  from 
a  tuberculous  lesion,  were  found  in  three 
cases.  Miliary  tuberculosis  was  found  in 
five  cases  where  a  lung  focus  was  present, 
and  in  two  cases  where  no  lung  focus  could 
be  found.  From  these  findings  it  would, 
therefore,  appear  highly  probable  that  tuber- 
culosis of  the  mediastinal  glands  is  secondary 
to  a  focus  in  the  lungs,  and.  further,  that  the 
focus  in  the  lung  is  primap.'  and  not  sccon- 
dan,-  to  a  focus  elsewhere. — Primary  Pul- 
monary Tuberculosis  in  Children.  R.  G.  Canii, 
Quart.' J.  of  M.,  October  1919,  tiii,  No.  49, 71. 

Tuberculin  Skin  Tests  In  Schoolchil- 
dren.— The  author  gives  a  number  of  large 
tables  showing  the  response  to  the  Pirquet 
test  in  7969  schoolchildren.  It  was  positive 
in  37.8  per  cent  of  the  6978  in  the  public 
schools  and  in  3i  per  cent  of  the  991  m  pri- 
vate schools. —  Tuberculin  SUn  Tests  of 
Schoolchildren  at  Tronhjem.  A.  /{rnfinsen, 
Norsk  Mag.  f.  Laege  vidensk.,  May  1919, 
Itxx,  No.  5,  508. 

Tuberculosis  and  Accredited  Herd 
Plan. — That  tuberculosis  can  be  eradicated 
is  not  a  theor>-,  but  a  fact.  Demonstrations 
have  been  carried  on  in  the  District  of 
Columbia,  Virginia,  and  other  States.  There 
is  a  corapulsoPi-  law  in  the  District  passed 
by  Congress.  In  ten  years  the  percentage 
of  reactors  has  been  reduced  in  all  the  herds 
from  eighteen  to  a  fraction  of  1  per  cent. 
Statistics  show  in  Xew  York  State  that  in 
regularly  tested  herds  the  number  of  reac- 
tors has'  been  reduced.  It  is  seldom  that  a 
reactor  is  found  in  localities  where  milk  ord- 
inances are  enforced.  Compulsorv-  ph>sical 
examination  of  herds  has  also  reduced  the 
clinical  cases. —  Tuberculosis  and  .Accredited 
nerd  Plan.  L.  B.  Leonard.  Cornell  Veteri- 
narian, Julv  IP19.  ■:.'.  Xo.  3.  163. 
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The  Intradermal  Test  In  Cattle. — The 

chief  advantages  of  the  intracutaneous  test 
over  the  subcutaneous  test  are  the  rapidity 
with  which  the  cattle  of  a  county  or  section 
of  country  can  be  tested;  its  accuracy,  about 
98  per  cent  of  reactors  having  been  shown  to 
have  lesions  of  the  disease;  the  smaller 
amount  of  tuberculin  used,  the  rapidity  of 
the  work  and  the  convenience  of  the  opera- 
tor making  the  test  much  less  expensive. 
With  the  subcutaneous  test  many  outside 
factors  may  cause  sufficient  variation  in  the 
animal's  temperature  to  render  the  test  of 
little  value.  The  intracutaneous  test  is  not 
affected  by  these  influences.  In  case  of 
doubt  after  using  the  intracutaneous  test 
the  subcutaneous  can  still  be  resorted  to; 
but  after  emplojang  the  latter  the  former  is 
of  little  value.  The  imperative  need  of 
eradicating  tuberculosis  in  swine  makes  this 
test  desirable  of  employment  in  these  ani- 
mals, since  the  subcutaneous  test  is  imprac- 
ticable owing  to  difficulty  of  restraint  and 
great  x'ariations  in  temperatures  in  hogs.  The 
site  of  injection  in  swine  is  the  skin  on  the 
back  of  the  ear  near  the  head. —  The  Inlra- 
dermal  Tuberculin  Test,  C.  Ackley,  Am.  J. 
Vet.  Med.,  December,  1919,  xiv,  No.  12,  55S. 

Tuberculin  Re-test  of  Cattle. — The  ob- 
servations here  recorded  appear  to  support 
Gilliland's  theory  that  if  animals  that  had 
given  a  suspicious  reaction  were  to  receive 
five  to  ten  days  later  a  much  larger  dose 
they  would  give  a  strong  reaction  if  tubercu- 
lous, and  a  negative  result  if  nontuberculous. 
— Subcutaneous  Tuberculin  Re-test  oj  Cattle, 
D.  H.Jones.  J.  Am.  Vet.  M.  Ass.,  July, 1919, 
V,  No.  4,  444. 

Generalized  Tuberculosis  of  the  Horse. 

— The  animal  was  a  gelding,  eight  years  old. 
The  autopsy  report  upon  this  animal  shows 
that  there  was  a  fibrinous  pleurisy;  l>-mph 
glands  were  hemorrhagically  swollen;  other- 
wise the  spleen  and  the  lungs  were  the  only 
organs  affected,  the  latter  showing  evenly 
distributed  lesions  throughout  their  sub- 
stance. From  inoculation  experiments  on 
guinea  pigs  and  rabbits,  it  appears  that  the 
tubercle  bacillus  in  this  case  was  of  the  bovine 
type.  The  source  of  the  infection  of  this 
horse  is  not  known,  but  inasmuch  as  this 
animal  was  stabled  in  a  basement  barn  with 
cattle,  it  is  quite  probable  that  there  has 
been  a  bovine  spreader  of  the  disease  in  the 
stable  at  some  time,  leaving  the  stable  or 
feed  contaminated  with  tubercle  bacilli  of 
the  bo\'ine  type. — Generalized  Tuberculo- 
sis oj  the  Horse,  M.  F.  Barnes,  J.  A  m.  Vet. 
M.  Ass.,  September  1919,  v,  No.  6,  672. 


Some  Statistics  of  Tuberculosis. — Me- 
nard deduces  from  his  prolonged  study  of 
225  tuberculous  soldiers  that  the  onset  of 
tuberculosis  may  present  a  wide  variety  of 
t\pes.  The  first  sign  that  anything  is  wrong 
may  be  an  embarras  gastrique,  neuralgic  or 
rheumatic  pains,  functional  heart  disturb- 
ance, colds,  bronchitis,  febrile  painful  lassi- 
tude, etc.  The  remarkable  fact  is  that  hav- 
ing begun  insidiously  with  symptoms  of  a 
certain  order,  it  persists  in  exhibiting  this 
same  set  of  symptoms  all  through  the  other 
symptoms  which  may  develop  en  route. 
There  is  then  a  long  latent  interval — six 
months,  twenty  months,  thirty-eight  months 
— after  the  appearance  of  the  first  symptoms 
before  the  disease  manifests  itself.  Then  it 
throws  off  its  mask  and  develops  openly. 
What  are  the  reasons  for  this  sudden  trans- 
formation from  the  insidious  form  to  this 
open  manifestation?  He  suggests  that  this 
may  represent  the  true  problem  of  pulmon- 
ary tuberculosis. — Statistique  de  tuberculose, 
P.  J.  Menard,  Ann.  d.  Med.,  August  1919, 
vi,  No.  3,  223. 

Physical  Reconstruction. — Physical  re- 
construction of  soldiers  disabled  bj'  pulmon- 
ary disease  is  a  new  policy  originating  with 
the  present  war.  .\t  first  the  plan 'had  but 
few  ad\-ocates,  but  modern  medicine  must 
take  account  of  functional  as  well  as  phj'sical 
restoration  in  the  convalescent  patient  and 
establish  it  as  nearly  as  possible.  In  the 
treatment  of  the  tuberculous  patient,  the 
objections  advanced  to  the  abo\-e  policy  are 
sound  in  the  sense  of  the  application  of  the 
measure  embraced  under  physical  recon- 
struction during  the  active  and  febrile  stage 
of  the  disease.  On  the  other  hand,  when 
indicated,  physical  and  mental  rest,  even  to 
the  most  absolute  degree  practicable,  is  as 
much  a  factor  in  physical  and  mental  re- 
habilitation as  physiotherapy,  curative  work 
or  play  when  rationally  called  for.  Tuber- 
culosis, as  a  rule,  is  a  focal  infection.  The 
primary  focus  is  usually  started  in  childhood. 
Later  in  life  the  pathogenic  lesion  takes  on 
an  added  virulence,  or  the  tissues  are  less  re- 
sistant, and  the  course  of  the  disease  de- 
pends on  these  factors.  Unfortunately,  how- 
ever, the  \irulence  in  some  cases  is  too  strong 
to  be  met  by  the  ordinary  measures  of  rest, 
fresh  air,  feeding,  etc.  Mental  unrest  and 
discontent  may  appear  even  if  the  physical 
condition  is  improved.  Rationally,  we  can- 
not prolong  absolute  rest  beyond  the  active 
or  febrile  stage,  and  the  dosage  of  mental 
and  physical  exercise  ne.xt  prescribed  must 
be  under  watchful  medical  supervision.  If 
the  progress  is  favorable,  bed-rest  periods 
are  shortened  and  the  ambulatory  stage  with 
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suih  physiotherapy  as  hydrolhcrapy  and 
massaRc  and  occupational  therapy  modified 
in  kind  and  dosage  to  meet  the  need  of  the 
individual  patient  is  taken  up.  Manual  oc- 
cupational therapy  should  be  used  as  early 
as  mental  and  physical  actinty  admits. 
Billinj;s  j;oes  into  some  detail  on  this  sub- 
ject. When  the  tuberculous  soldier  has 
reached  the  stage  of  arrest  or  inactivity  of 
the  disease  he  may  be  discharged,  but  the 
measures  adopted  in  mo<litied  form  in  his 
earlier  treatment  may  still  be  needed  to  a 
certain  extent  to  prevent  relapses.  The  re- 
sults already  obtained  have  been  so  bene- 
ficial that  it  is  hoped  that  they  can  be  con- 
tinued in  civil  life  and  tried  out  under  the 
direction  of  ci\-il  physicians.  The  almost' 
universal  testimony  of  the  commanding  of- 
ficers of  hospitals  and  the  educational  per- 
sonnel agrees  as  to  the  great  value  of  the 
work  already  done. — Physical  Reconslruc- 
lion  A  p plied  in  the  Treotmmt  of  Pulmonary 
Tuberculosis.  F.  Billings,  J.  Am.  .\f.  Ass., 
October  ■>.  1919.  Ixxiii,  .\o.  N,  1033. 

Rehabilitation  of  the  Tuberculous 
Soldier. — There  have  been  rejected  for 
tuberculosis  b\-  the  local  draft  boards,  about 
62.000;  23,000  more,  by  the  camp  surgeons; 
about  5000  have  been  discharged  directly 
from  the  army  and  almost  2500  more  from 
the  army  sanatoria;  about  6000  tuberculous 
soldiers  are  now  under  treatment  in  the  army 
sanatoria  in  this  country  and  perhaps  a  few 
hundred  overseas.  The  importance  of  the 
problem  of  tuberculosis  in  the  army  was 
recognized  early  in  the  war;  boards  of  exam- 
iners were  organized  for  special  chest  exam- 
inations for  the  purpose  of  discovering  all 
cases  of  the  disease  and  eliminating  those 
unfit  for  ser\'ice.  Up  to  the  early  part  of 
1918  a  great  majority  of  the  tuberculosis 
cases  were  discharged  immediately  from  the 
army,  but  when  the  new  special  hospitals 
were  ready  it  became  the  policy  of  the  War 
Department  to  hold  all  soldiers  said  to  be 
tuberculous  until  fit  to  return  to  duty,  or 
until  it  was  eWdent  that  no  more  benefit 
could  be  derived  from  further  treatment. 
Because  it  was  found  that  the  men  in  the 
hospitals  were  not  so  amenable  to  discipline 
as  in  the  camps,  and  that  there  was  much 
restlessness  and  dissatisfaction  among  the 
patients,  reconstruction  departments  were 
organized.  The  object  of  these  depart- 
ments was  to  carrj-  out  all  medical  ther- 
apeutic e.xercises.  to  keep  the  patients 
contented  and  as  busy  as  their  physical  con- 
dition permitted,  and  to  return  them  to  civil 
life  better  fitted  to  compete  with  modem 
conditions.  The  work  was  started  by  the 
use  of  therapeutic  walks  arranged  in  a  series 
of  fi\  e.  varying  in  length  from  two-thirds  of 


a  mile  to  three  miles.  Men,  who  were  in 
proper  condition  after  a  period  of  hospital 
rest,  were  assigned  to  the  first  scries,  and 
promoted  as  their  condition  warranted 
through  the  entire  scries.  Patients  were 
dropped  automatically  if  the  temi><:ralure 
rose  to  W  or  alxive  or  if  there  was  loss  of 
weight.  Uiler  a  carpenter  shop,  an  auto 
school  and  a  farm  were  established,  and  men 
were  graduated  frr)m  the  therapeutic  walks 
into  these  departments.  C"la.ss  work  was 
organized  in  schedules  that  did  not  interfere 
with  ph)-sical  reconstruction  work,  and  also 
for  a  few  who  were  able  to  do  light  mental 
work,  but  not  ph>-sical,  .\  weekly  news- 
paper was  established,  and  picture  shows 
given  nearly  every  evening  to  patients  in 
the  wards.  Instruction  for  patients  confined 
to  bed  was  pro\'ided  in  academic  work,  draw- 
ing and  various  forms  of  handicraft.  The 
Otisville  Hospital  No,  8  reported  that  75  per 
cent  of  all  patients  were  engaged  in  some 
part  of  the  work,  and  that  for  many  months 
no  person  had  been  obliged  to  quit  any  of 
the  outside  work  on  account  of  increased 
tuberculous  actiWty.  One  month's  report 
of  the  New  Haven  Hospital  No.  16  showed  90 
per  cent  of  the  patients  engaged  in  some 
part  of  the  work.  When  a  tuberculous 
soldier  is  discharged  from  the  army,  he  is 
entitled  to  compensation,  based  on  his  re- 
duced earning  capacity,  .\dvanced  cases 
may  be  cared  for  at  home  or  in  local  sana- 
toria. Those  with  active  disease,  but  with 
good  hope  of  recover)-  may  be  recommended 
by  the  War  Risk  Insurance  Board  to  local 
sanatoria  or  to  Public  Service  hospitals. 
Wher  the  disease  is  arrested,  the  soldier  is 
entitled  to  the  serWccs  of  the  Federal  Board 
of  Vocational  Education  to  aid  him  in  obtain- 
ing work  in  his  former  occupation;  or,  if 
this  is  entirely  unsuitable,  to  give  him  re- 
training in  some  new  Ime  of  work.  Edu- 
cation is  still  necessary  to  impress  upon  the 
soldier  and  his  family  that  it  is  not  necessary 
for  him  to  change  his  residence;  that  he  is 
not  permanently  unable  to  work;  and  that 
he  should  not  try  to  change  his  occupation 
unless  the  work  or  its  necessarv'en\'ironments 
are  positively  harmful. —  The  Rehabilitation 
of  the  Tuberculous  Soldier.  C.  E.  Perry, 
Boston  ^f.  &  S.J..  August  2S,  1919,  clxxxi, 
Xo.  9.  260. 

Rehabilitation  of  the  Tuberculous 
Soldier. — When  a  man  examined  in  the 
draft  or  a  soldier  found  to  have  tuberculosis 
is  sent  home,  the  state  department  of  health 
of  his  state  is  notified,  this  department  noti- 
fying its  district  health  officer,  who  in  turn 
requests  the  local  board  of  health,  the  local 
tuberculosis  department,  or  other  suitable 
local  agenc)-  to  look  up  the  patient  and  see 
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that  he  receives  proper  attention.  In  Massa- 
chusetts, 2020  such  men  have  been  reported 
to  the  state  board  of  health;  only  25  of  these 
have  been  sent  to  the  four  state  sanatoria, 
and  30  more  are  in  other  hospitals.  A  study 
of  1512  of  the  men  discharged  shows  that 
1060  are  in  their  home  locality.  60  have  left 
the  State.  72  are  dead.  156  nontuberculous, 
96  have  left  their  home  locality,  the  fate  of 
68  is  unknown.  Of  those  in  their  home 
locality,  356  are  under  medical  supervision, 
573  have  no  medical  supervision,  131  un- 
known; 271  are  in  good  condition,  615  in 
poor  condition,  174  condition  not  stated; 
410  are  working,  246  not  working,  404  not 
stated.  These  figures  indicate  that  there  is 
need  for  improvement  on  the  part  of  the 
local  health  organizations.  Patients  must 
be  examined  more  often,  and  educated  in 
regard  to  the  communicability  of  the  dis- 
ease, and  its  curability  if  treatment  is  begun 
early  enough.  Patients  without  indepen- 
dent means  of  support  should  not  be  ad- 
vised to  go  West  to  live;  they  can  be  taken 
care  of  in  their  home  locality.  The  occu- 
pational therapy  described  by  Perry  is  of 
the  greatest  importance  in  the  work  of  re- 
habilitation after  the  patient  leaves  the  san- 
atorium, and  should  be  inaugurated  in  all 
institutions  wherever  possible,  both  for  civ- 
ilian and  soldier  patients. —  The  Rehabilita- 
Jion  of  the  Tuberculous  Soldier,  S.  H.  Stone, 
'  Boston  M.  &•  S.J.,  August  28,  1919,  clxxxi. 
No.  9,  265. 

Tuberculosis  Problem  After  the  War. 

—While  tuberculosis  as  a  result  of  the  world 
war  has  not  become  as  serious  with  us  as 
with  the  European  nations,  a  good  deal  re- 
mains to  be  done  to  further  reduce  the  death 
rate  and  misery  following  in  the  wake  of  this 
disease  and  to  enable  us  to  be  of  help  to  the 
less  fortunate  and  less  prepared  countries 
of  Europe.     Birth  control  for  a  number  of 
years  has  been  urged  by  some  tuberculosis 
■experts  in  England  but  in  spite  of  this  sound 
reasoning  women  will  continue  to  bear  chil- 
dren and  many  tuberculous  women  will  still 
become  mothers.    Wliile  some  of  these  tu- 
berculous mothers  may  not  survive,  some  of 
the  children  may,  and  it  is  the  duty  of  the 
phys'cian  to  endeavor  to  save  these  children 
together  with  those  who  have  already  con- 
tracted  tuberculosis.    Maternity  sanatoria 
must  be  created.    Tuberculosis  dispensaries 
to  act  as  clearing  houses  for  all  kinds  of 
tuberculosis  afflictions,  and  attached  to  them 
a  corps  of  visiting  nurses;  preventoria,  chil- 
dren's sanatoria,  favorably  situated  sana- 
toria for  the  early  cases,  hospital  sanatoria 
near  the  large  centers  of  population  for  the 
more  advanced  cases;  special  institutions  for 
post-sanatorium  treatment,  special  sanitary 


workshops  for  training  of  invalids  and  ex- 
patients;  colonies  for  those  able  and  willing 
to  pursue  open-air  occupations;  and,  lastly, 
open-air  schools  for  tuberculous  children  and 
teachers  constitute  the  chain  of  institutions 
which  an  enlightened  community  must  pro- 
vide in  order  to  cope  effectually  with  the 
tuberculosis  problem.  Marriages  of  tuber- 
culous partners  should  be  prevented.  To 
this  must  be  added  the  sanitary  housing  of 
the  masses,  industrial  hygiene,  and  child- 
labor  prevention.  The  duty  devolves  upon 
this  nation  to  help  and  to  enlighten  the  na- 
tions of  Europe,  which  have  faced  starva- 
tion and  poverty  for  five  years,  and  to  assist 
them  to  become  happy  and  prosperous  once 
more. —  The  Tuberculosis  Problem  After  the 
World  War,  S.  A.  Knopf,  Med.  Rec.,  July 
26,  1919,  xcvi,  No.  4,  135. 

Tuberculosis  in  the  Canadian  Army. 

— The  incidence  of  tuberculosis  under  con- 
ditions of  army  life  did  not  prove  as  great  as 
was  anticipated;  and,  whereas  before  the 
war  chief  emphasis  was  laid  on  the  frequency 
with  w^hich  cases  of  tuberculosis  were  wrongly 
diagnosed  as  various  other  diseases,  the 
experience  gained  during  the  war  showed 
the  need  of  emphasis  in  the  other  direction, 
the  frequency  with  which  other  diseases  are 
wrongly  diagnosed  as  tuberculosis.  The 
pre-war  idea,  that  all  that  was  required  to 
properly  handle  the  tuberculosis  problem 
was  unlimited  authority  backed  by  unlimited 
financial  resources,  was  not  supported  by  the 
results  in  the  army,  where  these  requisites 
were  fully  met.  A  primary  essential  for  co- 
ordinating all  antituberculosis  measures  and 
of  reaping  from  them  the  greatest  possible 
benefit  is  education  of  the  general  public 
with  regard  to  the  essential  facts  of  the  dis- 
ease, the  means  necessary  for  its  prevention 
and  the  principles  of  its  successful  treatment. 
Of  900  cases  under  observation,  28  per  cent 
were  classified  on  admission  as  incipient;  42 
per  cent  moderately  advanced;  and  30  per 
cent  far  advanced.  With  regard  to  prog- 
nosis they  were  classed  on  admission  as  fol- 
lows: 54  per  cent  favorable;  32  per  cent  less 
favorable;  and  13  per  cent  unfavorable  or 
hopeless. —  The  Tuberculosis  Problem  wider 
After-War  Conditions  linth  Reference  to  Can- 
ada, W.  M.  Hart.  J.  of  State  Med.,  Novem- 
ber, 1919,  xxvii.  No.  li,  336. 

Army  Tuberculosis  Problem  In  Massa- 
chusetts.— .According  to  the  latest  figures 
there  were  1604  Massachusetts  men  rejected 
at  the  physical  examination  under  the  draft 
law  or  discharged  from  the  army  camps,  on 
account  of  tuberculosis.  An  investigation 
as  to  the  status  of  these  men,  covering  all 
the  cities  and  eleven  of  the  largest  towns, 
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(over  W  per  cent  of  the  total  population) 
shows  that  out  of  1566  men  rejectiMl  hy  local 
draft  boards,  there  are  548  conccrninK  whom 
local  authorities  can  (five  no  information. 
One  hundred  and  ten  have  died;  of  the  re- 
mainint;  622.  whose  status  was  known,  500, 
over  80  pur  cent,  are  workinR  and  in  appar- 
ently Rood  condition;  4.U  of  these  are  under 
supervision;  28  are  workinn  and  in  poor  con- 
dition; 4.?  are  at  various  sanatoriums.    Only 
42  men  were  found  who  were  discharged  from 
the  ser\'icc  on  account  of  tuberculosis;  29  of 
these  are  under  supervision,  and  11  arc  in 
state  sanatoriums.     The  tuberculosis  prob- 
lem in  war  time  is  not  essentially  dilTerent 
from  that  of  peace.     The  wholesale  exam- 
ination  of  men   under   the  draft   law   has 
brought  to  light  many  new  cases  of  tubercu- 
losis, latent  or  active,  as  any  well-conducted 
surN'cy  would  do.     The  men  discharged  from 
the  army  have  been  well  taken  care  of  in 
army  sanatoriums  or  by  the  War  Risk  In- 
surance Hureau  with  the  assistance  of  the 
Red    Cross.     Experience    with    the    cases 
brought  to  light  during  the  war  has,  how- 
ever, emphasized  certain  phases  of  the  tuber- 
culosis problem.     For  instance,  it  has  shown 
that  local  authorities  do  not  have  sufficient 
knowledge  of  the  sanatorium  and  hospital 
facilities  available  for  tuberculous  patients, 
nor  how  to  make  use  of  them.     The  state 
should  emphasize  these  facts  in  a  bulletin 
published  at  least  once  a  year.     The  figures 
quoted  show  that  it  is  too  easy  for  a  man  to 
escape  all  health  supervision  after  he  has 
been  classified  as  tuberculous  or  as  suspect. 
Local  boards  should  make  an  annual  sur- 
vey of  their  communities,  and  give  adequate 
accounting    of    the    status   of    every    case 
of  tuberculosis.     .Another  important  point  is 
to  determine  definitely  how  many  of  the 
cases  classified  as  tuberculous  or  as  suspect 
in  the  draft  and  in  the  .\rmy  have  the  disease 
in  a  clinical  sense.     The  standards  of  diag- 
nosis are.  and  should  be.  stricter  for  the 
Army  than  in  ci\-ilian  life;  but  the  State,  in 
studying  these  cases,  and  in  future  tubercu- 
losis   work,    should    formulate    standards 
clearly,  as  to  what  constitutes  active  pul- 
monary tuberculosis  from  the  state  and  board 
of  health  point  of  view. — Army  Tuberculosis 
Problem   as   Seen   in    ^[ass(KllUsells,  J.    B. 
Ilaues  2nd.   Boston  M.  6"  5.  /.,  October  23, 
1919,  c.rx.ti.  .\o.  17,  499. 

Medical  Notes  on  Pulmonary  Tuber- 
culosis.— Certain  ph\-siological  differences 
between  tlie  two  sides  of  the  chest  are  fre- 
quent sources  of  error  in  the  diagnosis  of 
phthisis.  The  e.'cpansion  and  percussion 
resonance  are  relatively  deficient  over  the 
upper  lobe  of  the  right  lung,  and  the  breath- 
sounds  in  the  same  situation  mav  be  bron- 


chial in  quality;  this  lost  sign  particularly 
often    lead.s    to   error.     In    wcllcslnblishcd 
phthisis,  the  disca.v.-  is  more  often  bilateral 
than  the  physiial  signs  indicate;  the  lesions 
also  have  (irobably  been  present  longer  than 
the  history  indicates.     .Skiagrams  in  cases  of 
phthisis  must  always  be  interpreted  in  con- 
junction with  the  clinical  features.     When 
examination  of  the  chest   shows  bronchial 
catarrh,  any  or  all  of  the  following  signs  in- 
dicate   pulmonary    tuberculosis:     (I)  signs 
largely  or  entirely  unilateral;  (2)  signs  more 
marked  at  the  apex  than  at  the  base;  (3) 
r4les  with  the  consonating  t|uality;  (4)  con- 
stitutional symptoms  disprojxirtionate  to  the 
amount  of  catarrh.     The   final  decision  is 
based  on  the  findings  of  the  tubercle  bacilli 
in  the  sputum.    It  is  not  common  to  find 
the  physical  signs  of  cavity,  e.g.,   h>'pcr- 
resonant    percussion    note    and    cavernous 
breathing.     Cavity  is  more  frec|uently  diag- 
nosed by  the  knowledge  that  the  disease  is 
advanced   and    the   sputum   purulent   and 
abundant.    Tuberculosis  of  the  lung  ana- 
tomically   shows    three    main    t>pes:     (1) 
chronic   cascating   bronchopneumonia — the 
ordinary  type;  (2)  acute  caseous  pneumonia; 
(3)  acute   miliary   tuberculosis.     Hemopty- 
sis in  an  apparently  healthy  young  man 
should  be  regarded  as  evidence  of  phthisis, 
and   treatment   instituted   at   once.    Such 
early  treatment  usually  results  in  a  cure,  in 
which  case  the  patient  may  regard  the  diag- 
nosis as  wrong  and  the  treatment  as  unnec- 
essary.    But  if  the  hemoptysis  is  disregarded 
the  disease  is  likely  to  advance,  and  the 
ph>-sician  accused  of  neglect.    Hemopt\sis 
occurs  at  three  different  stages  in  phthisis: 
(1)  early  in  the  disease  when  the  amount  of 
blood  is  small,  unaccompanied  by  sputum,  it 
comes  from  the  congested  bronchi  near  the 
tuberculous  focus;  (2)  during  the  course  of 
a  well-established  case,  when  the  hemorrhage 
is  accompanied  by  cough,  and  often  a  slight 
fever,  the  blood  comes  from  an  ulcerated 
vessel  in  the  wall  of  a  caWty;  (3)  in  an  ad- 
vanced case  as  a  late  event,  hemorrhage 
large  in  amount,  and  often  fatal,  blood  comes 
from  a  ruptured  pulmonar>'  aneurism  l\Tng 
in  a  ca\-ity.    The  blood  is  not  likely  to 
contain  tubercle  bacilli,  and  should  not  be 
examined.    The  sputum  should  alwaj-s  be 
examined  for   the  bacilh,  no  matter  how 
"classical"  the  s>'mptoms.     In  diabetes,  cir- 
rhosis of  the  liver,  and  leukaemia,  the  re- 
sistance to  infection  by  the  tubercle  bacillus 
is  so  low  that  phthisis  may  be  present  in  a 
latent  fashion  for  some  time  without  dis- 
covery.   There  is  a  decided  family  tendency 
to  phthisis,  as  well  as  to  particular  t\-pes  of 
phthisis;  in  one  family  hemoptysis  may  be 
common,  in  another  fibrosis,  etc.    .\Ithough 
certain  general  principles  of  treatment  are 
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well  established,  these  general  principles 
must  be  carefully  adjusted  to  each  individual 
case;  not  only  the  t\-pe  of  the  disease  but 
the  patient's  temperament  must  be  consid- 
ered. The  inteUigent  cooperation  of  the 
patient  is  one  of  the  essentials  of  success, 
and  this  should  be  fully  explained  at  the 
beginning  of  the  treatment. — Medical  Notes 
on  Pulmonary  Tnbereiilosis,  T.  Harder, 
Prai-titioncr,  September,  1919,  ciii,  No.  3, 176. 

Diagnosis  of  Early  Pulmonary  Tuber- 
culosis.— Early  tuberculosis  is  defined  as 
that  state  in  which  there  is  an  active  disease 
in  the  lung  but  the  constitutional  condition 
has  not  become  so  much  impaired  that  the 
patient  may  not  recover.  Tuberculin  tests 
and  the  roentgen  ray  examination  show  that 
nearly  everj-  adult  has  been  infected  with 
tuberculosis  but  they  do  not  indicate  decis- 
ively whether  the  process  is  active  or  not. 
The  general  sv-mptomatology  is  of  much 
importance.  Loss  of  weight,  fatigue  on 
comparatively  slight  exertion,  increase  in 
heart  rate,  low  blood  pressure,  recurring 
fever,  no  matter  how  slight,  secondary  an- 
emia, disturbed  digestion,  and  cough  indi- 
cate an  active  pulmonary  tuberculosis.  The 
cough  may  be  slight  or  severe,  but  is  per- 
sistent, with  little  expectoration,  or  \\'ith 
expectoration  which  is  watery,  mucoid, 
mucopurulent  or  hemorrhagic.  In  some 
cases  there  maj-  be  a  sudden  hemorrhage 
from  the  lung  with  only  slight  previous 
cough.  The  presence  of  tubercle  bacilli  and 
of  elastic  tissue  in  the  sputum  clinches  the 
diagnosis.  A  positive  tuberculin  reaction 
indicates  that  the  individual  has  been  in- 
fected with  tuberculosis,  but  it  does  not  dis- 
tinguish between  an  old  long-healed  lesion 
and  an  active  one.  Under  the  roentgen 
ray,  the  difference  between  active  and  healed 
lesions  is  ver>-  slight,  showing  a  slight  fuzzi- 
ness  of  outline  in  the  former,  and  a  sharp 
outline  of  calcification  in  the  latter.  Per- 
cussion or  palpation  gi\-es  valuable  informa- 
tion in  regard  to  the  changes  in  the  lung,  but 
does  not  indicate  the  duration  or  activity  of 
the  lesion.  Auscultation  gives  more  defi- 
nite information,  not  so  much  from  the 
respiratory  sounds  as  from  the  r&les.  A 
shower  of  at  least  three  fine  moist  r41es  on 
inspiration  indicates  a  deposit  of  tubercle. 
If  the  r41es  are  viscid  to  the  ear,  rather  than 
watery  or  abundant,  the  process  is  more 
acute;  if  the  tubercle  begins  to  undergo  cas- 
eous degeneration,  small  moist  riles  are 
present  subcrepitant  with  inspiration  and 
expiration,  and  crepitant  only  at  the  end 
of  inspiration.  Any  pneumonia  with  fever 
persisting  past  the  usual  time  for  that  tv-pe 
and  not  continuing  to  resolve  makes  impera- 


tive a  careful  examination  for  the  presence 
of  a  tuberculous  lesion. —  The  Symptomat- 
ology and  Diagnosis  of  Early  Pulmonary 
Tuberculosis,  T.  A.  McGoldrick,  Long  Island 
M.  J.,  June  1919,  xiii.  No.  6, 175. 

Cracked  Pot  Sound. — Various  methods 
of  accounting  for  the  cracked  pot  tjTnpany 
are  enumerated  by  Walsh,  as  well  as  the 
conditions  in  which  it  may  occur.  It  is 
commonly  thought  that  the  larger  a  cavity 
in  the  lung  and  the  nearer  to  the  anterior 
wall,  the  more  likelihood  of  its  production. 
Yet  we  often  see  cavities  of  the  largest  size 
immediately  underlj-ing  the  surface  not  pro- 
ducing it.  Large  cavities  apparently  con- 
necting freely  with  large  bronchi  without 
the  sound  having  been  produced  are  often 
found  at  necropsies.  It  is  ordinarily  said 
that  the  pathologic  conditions  required  are  a 
large  cavity  communicating  freel)-  with  the 
bronchus  and  relaxed  lung  tissue.  Walsh  re- 
ports briefly  a  case  which  showed  the  cracked 
pot  sound  in  the  first  interspace  near  the 
sternum  on  the  left  with  dulness  to  the  fourth 
interspace,  December  1,  1918.  December 
5,  it  showed  ordinary  tj-mpany  in  the  first 
interspace  and  cracked  pot  sound  in  the 
third  interspace  \\  inches  from  the  sternum. 
A  diagnosis  of  two  cavities  was  made.  The 
roentgen  ray,  however,  showed  four  cavities, 
two  superimposed  on  two  others.  The  pos- 
sibilit)'  of  the  double  ca\aty  having  some  in- 
fluence on  production  of  cracked  pot  sound 
was  suggested,  and  further  cases  were  sought 
— only  one  was  found.  December  30,  the 
first  patient  died.  The  necropsy  disclosed 
not  four,  but  three  ca\nties,  situated  so  that 
the  first  underlaid  the  second,  and  the  second 
the  third.  The  first  extended  from  the  apex 
to  the  second  rib,  the  second  from  the  first 
to  the  third  rib,  the  third  from  the  second 
interspace  to  the  fourth  rib.  In  other  words, 
though  only  three  ca\nties  were  present,  they 
were  so  placed  that  in  the  two  situations  in 
which  cracked  pot  sound  occurred,  there  was 
a  part  of  a  cavity  superimposed  on  another. 
On  the  strength  of  this  finding,  the  conclu- 
sion was  reached  that  the  superimposing  of 
cavities  may,  at  least,  aid  in  the  production 
of  cracked  pot  sound,  and  investigations 
were  made  by  artificially  introducing  cavi- 
ties into  the  removed  lungs  of  animals.  Per- 
cussion of  two  inflated  bladders  tied  together 
so  as  to  prevent  the  escape  of  air  and  placed 
one  over  the  other  gave  tjTnpany,  but  not 
cracked  pot  sound,  and,  therefore,  the  ad- 
mission of  air  is  necessary,  and  the  mere  rat- 
tling of  cavities  on  each  other  is  not  sufficient 
to  give  the  sound,  hn  open  trachea  was 
percussed  both  within  and  without  the  lung 
and  found  to  produce  it,  but  not  so  typically 
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as  occasionally  heard.  Two  open  Irachcas, 
however,  superimposed  produced  it  exquis- 
itely. These  facts  explain  its  occurrence  in 
pneumonia  and  in  cr\-inK  children  better 
than  the  usual  one.  It  was  never  heard  over 
a  pneumothorax,  thouRh  sought  for  in  more 
than  twenty  cases.  Stanton  reports  sixty- 
one  cases  without  cracked  pot  sound.  With 
the  idea  of  superimposed  cavities  in  mind 
we  would  expect  it  only  over  a  small  pneumo- 
thorax communicalinR  freely  with  the  lung 
with  a  larRc  caN-ity  behind  it. — Superimposed 
Cavities  Ike  Possible  Cause  of  Cracked  Pot 
Sound,  J.  Walsh,  J.  Am.  Sf.  Ass.,  November 
29,  1919,  Ixtiii,  So.  22,  1656. 

X-Ray  Diagnosis  of  Cavities.— Saye.  in 

a  study  of  tuberculous  cavities  of  the  lunR, 
divides  them  roentgenoRraphically  into  the 
following  groups:  (1)  The  classical  cavity, 
as  described  by  Bouchard.  (2)  The  giant 
lobar  caxnty,  of  frequent  occurrence,  mostly 
on  the  left  side,  and  embracing  an  entire 
lobe.  (2)  Cavities  in  process  of  formation, 
characterized  either  by  a  continuous  ring 
in  a  densely  infiltrated  zone  or  by  a  dark 
shadow  fairly  well  circumscribed  by  a  ring, 
and  hanng  within  a  group  of  small  white 
or  gray  zones  resembling  the  inside  of  a  loaf 
of  bread,  or  presenting  a  "honeycomb"  ap- 
pearance. (4)  Abnormal  ca\'ity  images, 
characterized  by  an  irregular  or  sometimes 
broken  border,  mostly  found  in  slightly  in- 
filtrated areas.  (5)  False  casity  images,  de- 
scribed by  Schut  and  others  as  annular 
shadows  within  healthy  lung  tissue  and  with 
no  fluid  level.  The  presence  of  a  fluid  level 
is  pathognomonic  of  ca\nty.  DeCerenville 
has  stated  that  unless  the  cainty  attains  the 
size  of  a  walnut,  unless  it  contains  more  air 
than  liquid,  or  has  smooth  walls,  or  is  sur- 
rounded by  dense  tissue,  or  is  near  the  sur- 
face, or  opens  into  a  bronchus,  it  may  escape 
detection  by  physical  examination.  These 
errors  can  be  checked  up  and  corrected  by 
the  X-ray,  which  in  most  cases  portrays  the 
size,  location  and  character  of  the  ca\"ity. — 
Etamtn  Radiologico  de  las  Cavernas  Tuber- 
culosas  del  Pulmon,  L.  Saye.  Arch.  Espan.  d. 
Tisiologia,  January  1919,  i,  Xo.  1,  105. 

Diurnal  Variations  of  Body-Wetght  In 
Tuberculous  Patients. — The  observations 
were  made  on  patients  attending  Stepney 
Green  Tuberculosis  Dispensary.  Glasgow. 
Patients  were  weighed  in  the  afternoon  be- 
tween 2  and  4  and  again  the  ne.xt  morning 
between  10  and  12.  being  instructed  to  wear 
e.xactly  the  same  clothing  at  each  examina- 
tion. In  the  majority  of  cases  there  was  a 
decrease  in  the  morning  weight  as  compared 
with  that  of  the  pre\-ious  afternoon,  var>ing 
from  i  pound  to  as  much  as  4  pounds.    There 


were  no  changes  in  sleep  or  diet  that  could 
account  for  the  variation.  Chit  of  a  total 
of  962  recorded  weights,  146  showed  no  vari- 
ation, 205  showed  an  increase,  and  611 
showe<l  a  <lccrease.  The  average  increase 
was  0.77  [x>und,  the  average  decrease  1.03 
pounds.  Taking  only  [xisitive  cases,  there 
were  .S.S  that  showed  an  incrca.se.  averaging 
0.0  pound,  while  l.'iO  suspect  cases  showed  an 
increase,  averaging  0.,?  pounds.  Of  the  posi- 
tive cases  177  showed  a  decrease  a\eraging 
1.6  pound,  as  against  4.U  suspect  cases  av- 
eraging 0.8  pound.  \  table  arranged  accord- 
ing to  ages  shows  the  decrease  to  be  greatest 
for  the  ages  of  twenty  to  twenty-four  years. 
—  Diurnal  Variation  of  Body-W'eighl  in 
Tuberculous  Patients,  J.  .\fc.\f.  Scott,  Lancet, 
October  11.  1919,  No.  5015,  639. 

Hemoptysis. — While  the  la>-man  very 
generally  identifies  hemoptysis  with  tuber- 
culosis of  the  lungs,  the  ovenvhelming  major- 
ity of  tuberculous  patients  do  not  show  this 
symptom.  .•Vmong  70  patients,  2  or  3  had 
occasional  slight  hemoptj-sis,  and  only  4  or 
S  had  bacilli  in  the  sputum.  Hemopt\-sis  is 
not  always  of  tuberculous  origin;  blood  com- 
ing from  the  mouth  may  be  from  the  fauces, 
posterior  nares,  decayed  teeth,  ulcers  of  the 
larjTix,  the  stomach,  or  even  the  small  in- 
testines. Even  if  from  the  lungs,  it  does  not 
necessarily  indicate  tuberculosis;  it  may  be 
caused  by  severe  cough  or  other  strain,  or 
may  be  due  to  pulmonary  congestion  from 
initial  lesions,  pneumonia  in  the  initial  stage, 
emph\-sema  or  asthma  with  chronic  bron- 
chitis, bronchiectasis,  etc.  Hemoptv'sis  of 
tuberculous  origin  is  of  two  t\pes — ^bloody 
sputum,  found  in  early  cases  especially, 
and  profuse  hemorrhage  or  pure  blood,  gen- 
erally in  later  cases.  The  prognosis  is  favor- 
able if  the  bleeding  comes  from  a  congested 
area;  if  from  the  rupture  of  an  aneurism  it 
usually  proves  fatal.  These  patients  should 
be  kept  perfectly  quiet;  food  should  be  given 
in  small  quantities,  and  drink  restricted. 
Small  pieces  of  ice  may  be  held  in  the  mouth, 
and  an  'ice-bag  applied  to  the  chest.  Mor- 
phin  may  be  given,  especially  to  control 
cough.  In  limited  hemorrhage  this  treat- 
ment is  usually  sufficient.  In  profuse  hemor- 
rhage from  a  ruptured  aneur>-sm  treatment  is 
usually  unavailing;  tr>ing  the  limbs  may 
serv-e  to  check  the  bleeding,  and  allow  a 
thrombus  to  form. —  Hemoptysis.  II.  Rabin- 
ou-itch,  N.  York  M.  J.,  September  6,  1919, 
ex,  No.  10,  416. 

High  Temperature  In  Tuberculosis.— 

Following  an  attack  of  measles  and  whoop- 
ing cough.  Johnson's  patient,  then  10  years 
of  age,  developed  pulmonar>-  tuberculosis. 
She  was  treated  in  a  camp  and  was  finally 
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discharged  with  the  disease  arrested.  Three 
years  later  her  temperature  ran  an  irregular 
course  for  which  no  explanation  could  be 
given.  She  had  no  cough  or  physical  signs 
of  acti\-ity  in  her  chest.  The  temperature 
began  to  reach  109°  and  1I0°F.,  going  up 
quickly  though  never  remaining  up  for  more 
than  one  or  three  hours.  She  did  not  com- 
plain much  during  these  periods,  except  of 
headache.  The  sputum  and  urine  were 
negative,  also  the  blood,  except  for  moder- 
ate leukocytosis.  A  roentgenogram  of  the 
chest  showed  considerable  involvement  of 
the  right  apex  with  a  small  cavity.  A  num- 
ber of  miliar)'  tubercles  were  found  on  the 
left  choroid  (examination  two  years  later 
failed  to  find  any  evidence  of  these).  A 
diagnosis  of  acute  miliarj-  tuberculosis  was 
made  on  the  eye  findings.  .\t  this  time  she 
was  suffering  with  toothache,  and  an  exami- 
nation disclosed  an  abscess  at  the  root  of  one 
of  her  teeth.  The  trouble  was  corrected, 
following  which  her  temperature  promptly 
dropped  to  normal. — Case  of  Tuberculosis 
mill  Verv  High  Temperalure,G.  C.JoIinson. 
hid.  Slate  M.  Ass.  J.,  October  15,  1919,  xii 
No.  10,  262. 

Relations  Between  Luetin  and  Tuber- 
culin Slvin  Reactions. — Blechmann  has 
been  comparing  the  responses  to  the  luetin 
and  the  Pirquet  skin  tests  in  eighty  children. 
He  obtained  a  positive  luetin  reaction  in 
from  30  to  35  per  cent,  of  the  children  with 
inherited  s>'philis,  but  he  also  obtained  a 
positive  reaction  in  40  per  cent,  of  the  chil- 
dren free  from  inherited  SN^philis.  This  sug- 
gests that  the  luetin  reaction  is  not  specific. 
His  study  of  the  subject  seems  to  indicate 
that  the  luetin  reaction  is  quite  independent 
of  that  of  tuberculin,  and  is  rarely  so  well 
defined  as  the  Pirquet  reaction. — La  pr€- 
leiidue  liaison  allergiquc  des  ciitireadions  d  la 
lueline  el  d  la  tubcrcidine,  G.  Blechmann, 
Ann.  d.  MM..,  August,  1919,  vi,  No.  3,  200. 

New  Bacteriology  of  Tuberculosis. — 

.According  to  what  has  been  called  the  new 
bacteriology  of  tuberculosis  of  Ravetllat, 
three  different  forms  of  organisms  are  capa- 
ble of  producing  tuberculosis.  These  have 
been  designated  .\,  B.  and  C.  C  is  the  tu- 
bercle bacillus  discovered  by  Koch.  Bac- 
teriemia  is  not  due  to  the  bacillus  of  Koch 
but  to  the  tuberculogenous  bacterium  .\  of 
Ravetllat. —  Transformacion  in  vitro  del  ba- 
cilo  de  Koch  en  bacteria  tuberculogena,  A.  J. 
Ravetllat  &"  R.  Pla  y  Armengol.  Trataini- 
ento  de  la  septicemia  tuberculosa,  R.  Pla  y 
Armengol.  Septicemia  tuberculosa.  Trata- 
mienlo,  .1.  Presta,  Revista  Hig.  y  Sanodad 
Pecuarias,  Madrid,  September,  1919,  ix,  No. 
9.  547,  549,  560. 


Sedimentation  of  Tubercle  Bacilli. — 

The  following  method  was  used  in  a  large 
military  chest  hospital,  and  over  20  samples 
of  sputum  examined  a  day  with  its  use.  Five 
cubic  centimeters  of  sputum  are  mixed  with 
twice  their  volume  of 

Sodium  carbonate  (cryst.) 1 

Acid  carbolic  (cryst.) 1 

Water 100 

in  a  centrifuge  tube.  The  tube  is  covered, 
shaken  for  a  few  minutes,  then  incubated  for 
twelve  to  twenty-four  hours.  \t  the  end 
of  that  time,  the  tubes  are  centrifugalized 
for  about  fifteen  minutes,  the  supernatant 
fluid  poured  off,  and  films  made  from  2  or  4 
loopfuls  of  the  deposit,  stained  in  the  usual 
way.  The  chief  advantages  of  this  method 
are:  (1)  its  rapidity;  (2)  thesputa  when  taken 
out  of  the  incubator  are  sterile;  (3)  the  films 
resemble  the  direct  smears  in  the  relative 
proportion  of  other  organisms  present  and  in 
thepresence  of  mononuclear  and  poljTnorpho- 
nuclear  cells  but  the  mucus  is  not  stained; 
(4)  in  almost  every  case  as  many,  or  more, 
tubercle  bacilli  are  found  as  with  other  less 
simple  methods. — Sedimentation  of  Tubercle 
Bacilli  in  Sputum,  J.  G.  Greenfield  &*  /. 
Aiulerson,  Lancet,  September  6,  1919,  No. 
5010,  423. 

Biologic  Test  for  Active  Tuberculosis. 

— Wildbolz  made  investigations  during  the 
last  year  and  a  half  on  more  than  200  per- 
sons and  demonstrated  that  when  there  is  an 
active  process  of  tuberculosis  the  urine  con- 
tains an  antigen  which  injected  by  the  Man- 
toux  intracutaneous  technic  induces  infil- 
tration and  redness.  This  does  not  occur 
with  urine  from  healthy  persons  or  in  urine 
from  persons  with  healed  tuberculous  pro- 
cesses. It  never  occurs  unless  the  person 
gives  a  positive  response  to  injection  of 
1 :  10,000  tuberculin,  but  it  seems  to  occur 
whether  the  urine  is  from  the  person  being 
tested  or  not,  so  long  as  he  has  an  active 
tuberculous  process  anywhere  in  the  body,  in 
glands,  peritoneum,  lung,  bones  or  else- 
where. Wildbolz  evaporates  morning  urine 
to  1 :  10,  passes  once  or  twice  through  a  paper 
filter  impregnated  with  2  per  cent  phenol, 
and  then  makes  three  sets  of  two  injections 
on  the  arm,  the  two  upper  with  1:  1,000 
tuberculin;  3  or  4  cm.  below  this,  two  with 
1 :  10,000  tuberculin,  and,  the  same  distance 
below,  two  with  a  minute  amount  of  the 
evaporated  urine.  The  response  with  an 
active  tuberculous  process  is  the  same  \vith 
the  urine  as  with  the  diluted  tuberculin, 
but  the  tuberculin  response  persists  un- 
modified after  the  process  has  healed,  while 
the  urine  response  fades  out  completely.  A 
similar  response  was  never  obtained  in  the 
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nontuberculous,  not  even  in  s>'phili8,  influ- 
enza, etc.,  with  the  sIokIc  exception  that 
urine  containinR  lanje  amounts  of  staphylo- 
cocci induced  a  reaction,  so  that  the  lind- 
inRS  arc  not  pathognomonic  in  certain  cases 
of  nephritis.     With  this  exception,  this  bio- 
loRic  reaction  may  be  dcpeniled  on  to  reveal 
the   tuberculous  or  nontuberculous   nature 
of  lesions,  and  will  also  disclose  when  they 
are  healed.     If  the  urine  reaction  f)crsists 
after  the  clinical  healini;  of  the  known  pro- 
cess we  can  be  confident  that  there  is  some 
other  active  process  elsewhere.     The  specific 
nature  of  the  urine  reaction  is  demonstrated 
still   more   conclusively   by   the   fact   that, 
after  subsidence  of  the  urine  reaction,  if  an 
injection    of    1:1.(X)0    tuberculin    is   made 
nearby,  the  apparently  extinct  urine  reac- 
tion flares  up  anew,  the  int'iltration  and  red- 
ness  becoming   distinct    again.     This   does 
not  alwaN-s  occur,  but  it  is  frequent  enough 
to  testify  to  the  specific  nature  of  the  urine 
reaction.     He  cites  three  cases  of  dilTerent 
tj'pes  to  show  the  reliability  of  the  findings 
with  this  urine  test.    One,  a  boy  of  \i,  had 
for  over  a  year  what  seemed  to  be  a  tuber- 
culous process  in  the  ankle  region,  rebellious 
to   all   treatment.     The    roentgen    findings 
were  negative,  the  process  being  apparently 
in  the  soft  parts.     The  urine  test  was  nega- 
tive, and  the  operation  finally  revealed  a 
wood  splinter  in  the  depths  of  the  tistula. 
In  another  case  the  positive  urine  reaction 
was  not  heeded  as  the  diagnosis  othenN-ise  was 
So  obscure,  but  necropsy  revealed  the  grave 
tuberculousprocess  in  the  kidney.  In  another, 
the  course  confirmed  the  urine  test,  namely, 
that  the  case  was  one  of  incipient  pulmon- 
ary tuberculosis  instead  of  congestive  hem- 
orrhages from  uncompensated  heart  disease. 
By  comparing  the  urine  response  with  the 
response  to  the  tuberculin  test,  we  can  ob- 
tain   better   insight    than    ever   before    on 
whether  treatment  must  be  kept  up  or  the 
patient  can  be  regarded  as  clinically  cured. 
He  repeatedly  obtained  a   negative  urine 
reaction  in  women  nephrectomized  a  year 
or  a  year  and  a  half  before  on  account  of 
isolated  tuberculous  processes  in  that  kid- 
ney.    He  has  never  yet  noted   this  rapid 
subsidence   of   the   urine   reaction   in   men 
after  nephrectomy  for  this  cause,  and  he 
assumes  this  to  prove  that  there  is  still  some 
lingering  tuberculous  process,  possibly  in  the 
prostate   or  seminal  vesicles.    If   repeated 
urine  tests  fail  to  give  a  positive  response, 
year  after  year,  we  may  accept  this  as  eNi- 
dence  that  the  tuberculosis  has  been  radi- 
cally cured.     He  warns  that  patients  being 
treated  with  tuberculin  may  give  misleading 
findings  as  the  tuberculin  passing  into  the 
urine  might  induce  the  reaction.    Wildbolz 
is  DOW  engaged  in  research  on  intracutaneous 


injection  of  other  body  fluids,  the  serum, 
pleural  and  joint  effusions  and  cerebrospinal 
fluid,  and  with  conjunctival  reaction  with 
the  milk  of  tuberculous  cows.— />r  bio- 
logisclie  Xiiflmeis  akliver  Tiiherkuloieherdt 
des  menschlirhen  KOrpns  diircli  die  inlra- 
kiiUine  Eigeiiharnreaklion,  II.  Wildbolz, 
Corr.  Bl.  f.  Scliu'ciz.  Atr:U,  May  31,  1919, 
xtix.  No.  22,  793. 

Sputum    Albumin    Reaction    In    the 
Diagnosis  of  Tuberculosis.— Salomon  calls 
attention  to  the  marked  diagnostic  value  of 
the  sputum  albumin  test  recommended  by 
Roger  and  L^vy-Valensi  in  1911.     The  spu- 
tum is  collected  freshly  in  a  dry  receptacle, 
an  equal  volume  of  distilled   or  tap  water 
added,   the  fluid   mixed  with  a  glass   rod, 
mucus  coagulated  by  addition  of  acetic  acid, 
the  resulting  fluid   filtered  through  paper, 
and  the  filtrate  tested  for  albumin  by  heat 
or  the  addition  of  potassium  ferrocyanide 
solution.     The  author  modifies  the  original 
method  by  mixing  the  fresh  sputum  with 
saturated  sodium  sulphate  solution  where 
heat  is  to  be  used  as  precipitant.   In  the  ferro- 
cyanide method  he  uses  both  the  chemical 
and  heat.    The  sputum  is  first  mixed  with 
0.7  per  cent  sodium  chloride  solution,  the 
mucin  then  precipitated   with  acetic  acid, 
the  liquid  heated  to  boiling  and  a  drop  or 
two  of  saturated  ferrocyanide  solution  added. 
A  slight   turbidity,  devoid  of  significance. 
nearly  always  results;  the  test  is  considered 
positive  where  a  marked  precipitate  forms 
and  persists  on  boiling,  the  latter  dissolving 
the  albumoses  that  may  have  been  precipi- 
tated by  the  ferrocyanide.     In  tests  made 
in   404   patients,   the   reaction    was   never 
negative  in  cases  with  tubercle  bacilli  in  the 
sputum.    .\    repeatedly    negative    reaction 
therefore  excludes  tubercle  bacillus  excre- 
tion; where  many  cases  are  to  be  rapidly 
sorted  out,  the  test  permits  of  rapid  separa- 
tion of  the  uninfected  from  the  infected. 
Coupled  with  X-ray   examination,   it   also 
permits  of  discounting  the  significance  of 
any  suspicious  rough  breathing  at  the  apex 
or   exacerbation    of    apical    pleuritis.     The 
test  is  constantly  positive  in  chronic  lung 
tuberculosis,  but  is  also  often  positive  in 
nontuberculous  acute  inflammations  of  the 
lungs  and  in  pulmonar\'  congestion  due  to 
heart  or  kidney  disease.     It  is  not   infre- 
quently   strongly    positive    in    tuberculous 
cases  in  which  the  bacilli  are  difficult  to  find, 
and  is  very  useful  for  the  recognition  of 
apical  pleuritis.  always  agreeing  in  its  results 
with  those  of  the  X-ray  examination  in  such 
cases.    In  apical  fibrosis,  a  negative  reac- 
tion signifies  that  the  lesions  are  healed, 
while  a  positive  reaction  means  that  the 
patient  should  be  kept  under  observation. 
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In  chronic  bronchitis,  the  test  is  generally 
negative,  and  if  persistently  positive,  careful 
examination  for  a  tuberculous  focus  in  some 
portion  of  the  body  should  be  made. —  La 
valeiiT  d'albtimino-riaclion  des  cradtels  pour  le 
dipistage  des  luberciileux,  Xf.  Salomon, 
Presse  Med.,  September  IS,  1919,  No.  52, 
523. 

Neutrophilic  Index  in  Diagnosis  of 
Tuberculosis. — Poh-morphonuclear  neutro- 
phile  leucocytes  with  two  or  more  separate 
lobules,  absolutely  apart  and  not  connected 
by  an  isthmus  band,  are  more  "matured" 
and  are  endowed  %rith  a  better  phagocytic 
and  a  greater  antibody  action  than  the  poly- 
morphonuclear neutrophile  leucocytes  with 
one  lobule.  In  cases  of  tuberculosis  where 
tuberculin  is  administered.  Durel  recalls 
there  is  always  an  increase  of  poK-morphonu- 
clear  neutrophile  leucocytes  \Tith  one  lobule 
after  the  injection  of  a  "tonic"  dose  of  tuber- 
culin. This  is  generally  followed  in  a  few 
days  by  a  corresponding  increase  of  poly- 
morphonuclear neutrophile  leucoc\-tes  with 
two  or  more  distinct  and  separate  lobules. 
Cases  where  tuberculin  reactions  are  fre- 
quently repeated  always  show  a  persistently 
high  neutrophilic  inde.x,  i.e.,  a  high  per- 
centage of  polymorphonuclear  neutrophile 
leucocj-tes  with  one  solid  lobule.  These 
cases  also  alwa\'S  show  an  increase  of  moist- 
ure over  the  tuberculous  lesions.  This  in- 
crease of  moisture  is  accounted  for  by  the 
overcrowding  of  poU-morphonuclear  neu- 
trophile leucocytes  about  the  tuberculous 
foci,  the  pressure  of  the  cells  against  each 
other  producing  a  pneumonic  serum  exu- 
date. The  predominance  of  one  lobule 
poKiiiorphonuclear  neutrophile  leucocv-tes, 
associated  with  an  increase  of  moisture 
(moist  riles)  over  the  tuberculous  lesions. 
and  following  a  reaction  to  tuberculin  or 
severe  e.xertion,  clears  up  a  doubtful  con- 
dition often  seen,  but  for  which  no  tangible 
reason  could  be  given  nor  accountable  cause 
assigned. —  Neutrophilic  Index  and  Admin- 
istration of  Tuberculin,  W.  J.  Durel.  South. 
M.  /.,  September  1919,  xxii.  No.  9,  517. 

Complement  Fixation. — A  study  of 
complement  fixation  in  466  cases,  including 
220  of  proved  or  suspected  pulmonary  tu- 
berculosis, is  reported  by  Pritchard  and 
Roderick.  The  clinical  chest  study  by 
Pritchard  consisted  of  a  careful  historj',  a 
phj'sical  and  fluoroscopic  examination  with 
an  interpretation  of  stereoscopic  plates  of 
the  chest,  three  sputum  tests  and  three  days' 
pulse  and  temperature  obser\-ation.  The 
serologic  study  bj'  Roderick  consisted  of  a 
Wassermann  test  with  both  cholesterin  and 
acetone  antigens,  and  a  complement  fixation 


test  with  two  antigens  for  tuberculosis. 
The  work  was  done  separately  and  charted 
before  the  roentgenographic  interpretations 
were  made  and  the  laboratorj'  tests  were 
made  without  knowledge  of  the  clinical 
study.  The  complement  fixation  was  made 
in  te'rms  of  +,  +  +  ,  +  +  +  .  and  -|- -1- -|- -j- , 
and  all  cases  below  -1-4--I-  were  considered 
negative.  In  attempting  the  study,  the 
authors  were  hoping  to  find  a  new  link  in  the 
chain  of  e\idence  of  the  existence  of  clinical 
tuberculosis,  but  no  such  reliable  test  as  the 
Wassermann  for  s\-philis  was  found,  but  it 
was  still  deemed  that  its  usefulness  as  a  rou- 
tine test  was  shown.  If  the  authors'  ob- 
ser\'ations  have  been  reasonably  accurate, 
and  69  per  cent  of  active  moderately  ad- 
vanced cases  give  a  reaction  compared  with 
16  per  cent  reacting  in  nonproved  cases, 
they  feel  that  the  test  is  of  value,  but  should 
not  be  relied  on  without  additional  e\ndence. 
A  frank  reaction  calls  for  careful  study  of 
the  case.  They  found  no  e\ndence  of  cross 
fixation  with  the  Wassermann  reaction. 
Recognizing  the  great  prevalence  of  nontu- 
berculous  pulmonarj'  pathologic  conditions, 
they  sought  to  ascertain  the  cause  of  the 
indisposition,  rather  than  to  prove  its 
tuberculous  nature.  In  some  clearly  ad- 
vanced cases,  no  reaction  occurred,  which 
may  be  possibly  e.xplained  by  the  cells  hav- 
ing become  exhausted  by  prolonged  satura- 
tion with  specific  toxin.  The  Wassermann 
test  should  be  made  in  all  cases  of  suspected 
tuberculosis  as  the  two  diseases  may  be 
coincident.  It  is  of  greatest  help  in  differen- 
tial diagnosis  and  stimulates  careful  clinical 
obser%'ation. — Complement  Fixation  Test  for 
Tuberculosis,  J.  S.  Pritchard  and  C.  E. 
Roderick.  J.  Am.  M.  Ass.,  December  20, 
1919,  Ixxiii,  No.  25,  1879. 

The  Polymorphism  of  Tuberculosis.— 

The  disease  in  adults  is  the  flaring  up  of  in- 
fection acquired  in  childhood  or  reinfection 
after  partial  immunization.  This  flaring  up 
or  reinfection  is  announced  by  a  set  of  dis- 
turbances and  s)Tnptoms  which  are  usually 
called  "pretuberculosis"  but  which  had  bet- 
ter be  called  the  "prerelapse  of  tuberculo- 
sis." It  is  wrong  to  say  that  tuberculosis  is 
the  most  curable  of  diseases;  the  cure  of 
tuberculosis  is  exceptional.  But  a  first  at- 
tack confers  a  relative  immunity.  To  main- 
tain this  immunity  the  resisting  powers 
must  be  kept  at  a  high  level.  Tuberculosis 
cannot  progress — in  the  adult  at  least — if 
the  soil  is  unfavorable.  Prophylaxis  must 
combat  weakening  of  the  race  and  of  the 
individual.  Treatment  must  combat  the 
bacillus  (serotherapy),  and  tone  up  the  or- 
ganism until  the  soil  becomes  unfavorable 
(rest,  fresh  air,  nourishing  food  and  medica- 
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tion  to  restore  minerals  and  especially 
calcium).— CtfHi/i/io»iJ  piUhof-fniqiies  el  ilio- 
tofUfues  du  polymorphisme  aniilomo-diniqut 
d*  /<J  luberciilosc  hunuiine,  E.  Sergent.  BuJl. 
Mtd.,  October  IS.  1019.  xxxiii.  No.  44.  579. 

Conjugal  Tuberculosis.— There  is  con- 
siderable dilTuroncc  of  opinion  in  rcRard  to 
the  frequency  of  conjugal  tuberculosis. 
Probably  the  most  authoritative  opinion  is 
that  conjuRal  infection  is  rare,  and  any  in- 
creased incidence  is  attributed  to  predispo- 
aition  and  causes  other  than  direct  mfcction. 
The  author  as  tuberculosis  officer  of  South 
Devon  h;is  visited  the  homes  of  reported 
cases  of  tuberculosis  and  examined  tne  p;'- 
tient  and  the  contacts  in  the  home.  Out  of 
156  cases  in  which  husband  or  wnfe  was 
e.xamincd  Ol  f5S  per  cent)  were  found  to  be 
tuberculous,  16  (10  per  cent)  suspect,  49 
(32  per  cent)  negative.  Considering  wives 
whose  husbands  were  first  reported,  out  of 
120  cases.  66  (S5  per  cent)  were  tuberculous, 
12  (10  per  cent)  suspect  and  42  (.^5  per  cent) 
negati\e.  .\mong  husbands  of  tuberculous 
wives,  in  36  cases,  25  f69  per  cent)  are  tuber- 
culous, 4  (11  per  cent)  suspect,  and  7  (20 
per  cent)  negative.  During  the  five  year 
period  in  which  the  figures  were  collected, 
the  tuberculous  mate  first  reported  has  died 
in  15  cases,  and  in  7  cases  both  husband  and 
wife  have  died.  Comparing  the  results 
with  contacts  other  than  husband  and 
wife,  out  of  1057  examined,  219  (20  per  cent) 
were  tuberculous,  284  (27  per  cent)  suspect, 
and  566  (53  per  cent)  negative.  Consider- 
ing the  contacts  of  cases  examined  and 
found  nontuberculous.  out  of  81  examined, 
4  contacts  (5  per  cent)  were  tuberculous,  7 
(8  per  cent)  suspect,  and  70  (87  per  cent) 
negative.  .\  statistical  study  of  this  kind  is 
open  to  many  criticisms.  Howjver  the  fig- 
ures ha\c  all  been  collected  by  one  ob- 
server, and  hence  may  be  justly  compared; 
they  were  collected  in  the  course  of  everj-day 
work  and  not  for  the  purpose  of  provHng  or 
disproN-ing  any  theory,  .\fter  following  up 
these  cases,  the  author  is  convinced  that 
the  great  majority  of  the  mates  of  tuber- 
lous  husbands  or  wives  do  sooner  or  later 
show  signs  of  tuberculosis,  but  also  that  the 
great  majority  of  those  infected  recover,  and 
recover  more  rapidly  than  ordinary'  tubercu- 
lous patients.  This  may  be  attributed  to  an 
enhanced  immunity  conferred  by  graduated 
doses  of  bacilli.  Over  50  per  cent  of  all 
cases  of  tuberculosis  are  due  to  direct  per- 
sonal infection,  and  for  that  reason  highly 
infective  cases  should  be  isolated. — Conjugal 
Tuberculosis,  E.  Ward,  Lancet,  October  4, 
1919.  No.  5S14,  606. 


Postinfluenzal  Tuberculosis.— Postin- 
f1uen7.al  tuberculosis  is  defined  as  a  reactiva- 
tion of  an  old  tuberculous  focus,  following 
a  more  or  less  severe  attack  of  influenza.  A 
study  of  the  mortality  statistics  during  and 
following  earlier  epidemics  and  the  epidemic 
of  1918-19  shows  that  epidemics  of  influenza 
are  not  followed  by  any  measurable  increase 
in  the  incidence  of  tuberculosis.  To  some 
extent  the  many  pulmonary  conditions  re- 
sulting from  the  recent  epidemic  of  influenza 
obscure  the  early  diagnosis  of  tuberculosis. 
From  a  study  of  the  statistics  of  influenza  in 
several  tuberculosis  sanatoria,  the  conclu- 
sion is  reached  that  in  people  with  a  mild  or 
arrested  tuberculosis  a  higher  incidence  of 
influenza  is  evident  than  In  those  of  advanced 
type;  in  people  with  active  tuberculosis  a 
certain  degree  of  immunity  is  produced  by 
the  constant  presence  of  a  low  grade  chronic 
inflammatory  process  of  the  respiratory 
tract,  which  protects  them  to  some  extent 
against  a  frank  invasion  of  influenza. 
Cases  of  glandular  tuberculosis,  especially 
the  cer\ncal  and  tracheo-bronchial  t>pe  of 
children,  show  a  very  high  incidence  of  mflu- 
enza,  but  very  few  frank  cases  of  pulmonary 
tuberculosis  follow.  Individuals  in  the 
prime  of  life,  apparently  free  from  physical 
defects  and  previous  history  of  illness  are 
more  susceptible  to  influenza. — Poslintlu- 
ettzal  Tuberculosis,  T.  J.  Murphw  Boston 
M.  &•  5.  /.,  August  ZS,  1919.  clxtxi,  Xo.  9, 
267. 

Tuberculosis    of    the    Skull.— Recent 

publications  show  that  perforating  tubercu- 
lous lesions  of  the  skull  are  not  so  rare  as 
generally  assumed;  13  cases  have  been  pub- 
lished by  five  French  writers  since  Pelletier's 
compilation  of  206  cases  in  1910.  About  75 
per  cent  of  the  cases  develop  before  the  age 
of  20,  and  there  are  almost  invariably  other 
tuberculous  lesions  elsewhere.  The  lesion 
causes  few  sj-mptoms,  merely  a  dull  ache 
roused  by  pressure  and  not  worse  at  night. 
In  the  case  illustrated,  the  opening  in  the 
frontal  bone  was  a  necropsy  surprise.  If 
the  condition  otherwise  permits,  extensive 
resection  into  sound  tissue  is  the  most  cer- 
tain means  to  ward  off  recurrence. —  La 
tuberculose  perforante  de  la  voCle  crinienne, 
H.  Roger,  Presse  Mid.,  .iugust  ZS,  1919, 
xxvii,  No.  48,  481. 

Tuberculosis  of  the  Jaw. — .\  boy  of 

eight  developed  a  tuberculous  process  in 
one  ankle,  a  year  later  one  in  the  forearm, 
and  later  one  in  the  tibia.  Five  years 
after  the  first  s>'mptoms.  an  abscess  ap- 
peared in  the  left  lower  jaw  and  pus  kept 
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reforming  after  repeated  punctures.  The 
entire  left  jaw  shows  notable  thickening  on 
radioscopy,  \\-ith  a  zone  of  less  opaque  bone 
in  the  horizontal  ramus.  The  prognosis  of 
such  lesions  is  grave.  In  Perrot's  compila- 
tion of  twenty-four  cases,  only  ten  of  the 
patients  recovered,  and  this  recovery  is  pre- 
carious. In  two  cases  the  fpatients  suc- 
cumbed to  tuberculous  meningitis.  The 
outlook  in  the  present  case  seems  absolutely 
bad. —  La  liiherculose  du  maxiUaire  iiiUrieur, 
A.  Aimes  and  Aubane!,  Progr.  M(d.,  Juh 
26,  1919,  No.  30,  293. 

Tuberculosis  of  Conjunctiva. — Onecase 
in  a  boy  of  thirteen  is  reported.  At  the 
first  e.xamination  (September,  1918),  the 
conjunctival  trouble  had  been  present  all 
summer.  There  was  a  large  tumor  mass 
high  up  under  the  lid  of  the  right  eye;  two 
small  reddish  elevations  on  the  bulbar  con- 
junctiva near  the  caruncle  extending  toward 
the  limbus.  a  third  in  the  lower  cu'  de  sac; 
enlargement  of  the  parotid  gland,  of  another 
gland  located  just  below  and  over  the  malar 
process;  enlarged  tonsils  and  adenoids. 
While  the  patient  was  under  the  anesthetic 
for  the  tonsil  and  adenoid  operation,  the  lid 
was  everted,  and  large  masses  of  granula- 
tion tissue  found,  a  majority  of  the  granules 
being  surrounded  by  a  small  yellow  spot 
suggestive  of  tubercle.  Slightly  to  the  nasal 
side  of  the  center  there  was  a  deep  ulcer; 
when  the  exposed  surface  was  scrubbed 
with  gauze,  there  remained  tough  ridges  of  a 
lineal  ulcer  extending  horizontally  o\-er  the 
entire  lid.  The  edges  were  trimmed  with 
scissors  and  cauterized  with  nitrate  of  silver. 
Smears  taken  showed  the  presence  of  tubercle 
bacilli.  The  best  local  treatment  was  found 
to  be  cauterization  with  trichloracetic  acid 
done  once  a  week.  From  November.  1918, 
to  February  15,  1919,  tuberculin  O.  T.  was 
given  beginning  with  a  dose  of  0.0001  mgm. 
once  a  week,  increased  later  to  0.0002  mgm. 
The  patient  was  taken  from  school  for  three 
weeks,  kept  out  of  doors  and  not  allowed  to 
become  fatigued.  This  regimen  with  the 
local  treatment  caused  much  impro\ement. 
The  invasion  of  the  lower  lid  disappeared, 
the  upper  lid  is  pale  from  scar  tissue,  but 
smooth,  the  eye  free  from  irritation  and  con- 
junctival discharge. —  Tubercle  of  the  Con- 
junctiva, J.  A.Patterson,  Am.  J.  Ophth.,  Sep- 
tember, 1919,  ser.  3,  it.  No.  9,  679. 

Tuberculosis    of    the     Retina.    Not 

many  cases  of  tuberculosis  of  the  retina  will 
be  seen  by  any  one  obsef\er.  The  authors 
report  three  new  cases,  and  comment  on  two 
others  from  their  earlier  reports.  The  first 
case  was  observed  for  two  and  a  half  jears, 
coming    under    observation    in    the    early 


stages  of  retinal  lesions  on  account  of  photo- 
phobia  due  to  corneal  involvement.  The 
disease  in  the  right  eye  progressed  through 
the  various  stages,  but  in  the  left  eye  was 
controlled  and  apparently  cured  with  the 
use  of  small  doses  of  tuberculin.  In  case  2 
only  the  left  eye  was  afi'ected.  and  this  was 
cured  and  continued  normal.  In  case  3 
both  eyes  were  affected  and  neither  cleared 
up  entirely.  Of  the  two  earlier  cases,  one 
remained  in  good  health  with  no  change  in 
the  retinal  condition  reported  in  1914;  the 
other  had  repeated  vitreous  hemorrhages 
and  failing  vision.  From  a  study  of  these 
cases  the  authors  conclude  that  retinal  tu- 
berculosis begins  b\'  the  appearance  of  white 
infiltrates  in  front  of  certain  retinal  vessels, 
most  frequenth'  the  veins;  later  these  ves- 
sels show  all  the  signs  of  perivasculitis,  and 
the  veins  are  altered  in  caliber.  At  this 
stage  hemorrhages  occur;  these  may  be  com- 
paratively small  and  confined  to  the  retina, 
clearing  up  at  the  end  with  good  restoration 
of  Nasion;  or  they  may  be  extensive,  pushing 
off  or  bursting  into  the  xitreous  and  causing 
retinitis  proliferans  with  great  impairment 
of  \'ision.  In  many  cases  in  which  the  eye- 
grounds  are  visible  throughout,  white  dots 
are  formed  in  the  macula,  causing  impair- 
ment of  vision,  but  later  clearing  up  en- 
tireh".  Often  both  eyes  are  affected  at 
first,  but  one  may  be  only  slightly  involved 
and  recover  completely,  while  the  other  is 
permanently  damaged.  The  course  of  re- 
tinal tuberculosis  is  protracted.  All  cases 
need  the  general  regimen  and  treatment 
for  tuberculosis;  those  without  extensive 
tuberculous  lesions  elsewhere  and  \^^thout 
pyrexia,  do  well  on  small  doses  of  tuberculin 
at  intervals  of  at  least  a  week. —  Tuberculo- 
sis of  the  Retina,  E.  Jackson  &*  W.  C.  Fin- 
noff,  Am.  J.  Ophth.,  October,  1919.  2,  No. 
10, 715. 

Prognosis  with  Complicating  Laryn- 
geal Tuberculosis. — Every  case  of  actual 
or  suspected  pulmonar>'  tuberculosis  should 
be  examined  by  a  skilled  larxTigologist,  not 
only  once,  but  repeatedh',  for  the  presence 
or  absence  of  larj-ngeal  lesions  has  an  im- 
portant bearing  on  the  prognosis.  The 
author  has  examined  the  lar\'nx  in  1750  pa- 
tients admitted  to  the  Midhurst  Sanatorium 
but  tabulates  the  results  for  only  883  cases 
examined  in  the  years  1911  to  1915,  for  whom 
complete  after-histories  are  available.  The 
cases  are  classified  in  three  groups,  as  fel- 
low's: group  I,  the  disease  limited  to  a 
small  area  of  one  or  both  apices;  group  II, 
cases  more  extensive  but  affecting  at  most  the 
whole  of  one  lobe  or  severe  disease  affecting 
one-half  of  one  lobe;  group  III,  all  cases  of 
greater  severity   than  group   II,   including 
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those  with  considerable  cavities.  In  the 
non-lnryngcnl  cnscs.  the  percentage  of  deaths 
is  lowest  in  Kr<'"P  I.  nmre  lh;in  doubled  in 
group  II,  and  70  i)er  cent  in  group  III. 
The  total  mortality  (or  all  three  groups  is 
39.7  in  seven  years.  In  the  laryngeal  cases 
the  mortality  rate  for  group  I  rises  from  15.6 
to  42.9  per  cent;  for  group  II  from  .58  to 
63.3  per  cent;  while  the  increase  in  group  III 
is  not  so  striking, — from  70.4  to  78.3  per 
cent.  Taking  all  three  groups  together  the 
presence  of  tuberculosis  of  the  larynx  raises 
the  percentage  of  deaths  in  the  3  to  7  year 
period  from  .?9.7  to  68.9  per  cent.  The 
tables  indicate  that  of  all  fairly  early  cases  of 
pulmonary  tuberculosis  admitted  to  a  sana- 
torium, the  expectation  is  that  60  per  cent 
will  be  alive  at  the  end  of  that  period;  but 
with  similar  patients  with  the  lan.nx  dis- 
eased, only  .^0  per  cent  will  be  alive.  If  the 
pulmonary-  condition  of  a  patient  warrants 
his  being  classilied  in  group  I,  the  discovery 
of  a  laryngeal  lesion  would  grade  him  down 
to  group  II;  while  if  the  pulmonar>-  condition 
would  place  him  in  group  II,  the  involvement 
of  the  larynx  lowers  the  prognosis  to  nearly 
that  of  group  III. — Prognostic  Importance  of 
Tubercidosis  of  the  Larynx,  Si.  C.  Thomson, 
Lancet,  October  IS,  1919,  No.  5016,  689 

Pneumohydrothorax. — Ninety  per  cent 
of  all  cases  of  this  condition  are  due  to  ad- 
vanced pulmonary  tuberculosis.  Two  ca^es 
are  reported  and  the  conclusion  is  reached 
that  pneumohydrothorax  is  rarer  than  form- 
erly; that  the  prognosis  is  exceedingly  bad; 
that  like  the  complications  of  other  diseases 
it  is  not  recognized  because  not  borne  in 
mind  and  hence  not  looked  for;  and,  fmally, 
that  little  or  nothing  can  be  done  for  its 
correction  or  alleviation  at  present. — Pneu- 
mohxdrothorax,  J.  I.  Johnston,  Am.  J.  M. 
Sc.,'july  1919,  cLwiii,  Ao.  1,  105. 

Mitral  Stenosis  and  Pulmonary  Tu- 
berculosis.— Montenegro  corrects  his  state- 
ment made  in  se\eral  of  his  previous  articles 
to  the  etTect  that  tuberculosis  and  mitral 
stenosis  could  not  coexist.  He  states  that 
it  does  occur,  but  very  rarely,  and  reports 
that  out  of  20,000  cases  of  pulmonary  tuber- 
culosis one  was  found  with  mitral  stenosis  (a 
proportion  of  0.005  per  cent)  and  that  out 
of  300  cases  of  mitral  stenosis  one  was  found 
with  pulmonary  tuberculosis  (0.3  per  cent). 
Mitral  stenosis  inhibits,  retards  or  attenuates 
the  progress  of  pulmonary  tuberculosis. — 
Estrechez  Mitral  y  Tuberculosis  Pulmonar, 
J.  V.  Montenegro,  Arch.  Espan.  d.  Tisiologia, 
January  1919,  i,  No.  1,  89. 


Pulmonary  Tuberculost.s  and  Irritable 
Heart.  -There  is  a  superficial  resemblance 
between  the  symptoms  of  "irritable  heart  of 
soldiers"  and  those  of  active  pulmonary 
tuberculosis.  Ready  fatigue,  breathlessness, 
tendency  to  excessive  sweating,  tachycardia, 
and  symptoms  of  asthenia  are  common  to 
the  two  conditions.  Pain  in  the  left  chest, 
however,  which  is  one  of  the  commonest 
symptoms  of  irritable  heart,  is  not  charac- 
teristic of  pulmonary  tuberculosis.  In  the 
careful  study  of  the  history  of  men  with 
irritable  heart,  a  background  of  neurotic 
symptoms,  neurologic  disease,  mental  in- 
feriority, emotional  instability  or  psychic 
maladjustments  is  almost  invariably  dis- 
covered. Such  conditions  are,  of  course, 
not  characteristic  of  pulmonary  tuberculosis. 
The  General  Hospital  No.  9,  Lakewood, 
N.  J.,  has  made  the  following  observations: 
(1)  In  a  group  of  246  men  wth  "irritable 
heart  of  soldiers"  studied  at  this  hospital, 
one  was  found  with  delmite  signs  of  arrested 
pulmonary  tuberculosis.  Two  men  of  this 
group  developed  active  pulmonary  tubercu- 
losis after  influenza.  No  other  diagnosis  of 
pulmonary  tuberculosis  was  made.  (2)  In- 
tensive study  of  32  cases  of  irritable  heart 
showed  arrested  pulmonary  tuberculosis  in 
only  one  case,  with  no  instance  of  active 
tuberculosis.  No  evidence  has  been  found, 
from  the  study  of  irritable  heart  at  this 
hospital,  that  there  exists  more  than  an 
accidental  relationship  between  this  condi- 
tion and  pulmonary  tuberculosis. — A  Study 
of  the  Incidence  of  Pulmonary  Tuberculosis 
in  Soldiers  urith  Irritable  Heart,  J.  T.  King, 
Jr.,  Arch.  Int.  Med.,  August  15,  1919,  xxiv. 
No.  2,  23S. 

Physical  Basis  of  Gastrointestinal 
Symptoms  In  Pulmonary  Tuberculosis. 
— The  embryological  origin  of  the  respira- 
tory system  from  a  diverticulum  of  the 
gastrointestinal  canal,  gives  to  the  lung  the 
same  double  innervation  as  that  of  the  in- 
testinal tract.  .\11  smooth  musculature  and 
all  secreting  glands  of  the  lungs  and  bronchi, 
like  those  of  the  stomach  and  intestines 
(except  the  sphincters)  are  activated  by  the 
vagus  ner\'e  and  inhibited  by  the  sympa- 
thetic. When  the  lung  is  inflamed,  the 
sensory  fibres  of  the  pulmonary-  branches  of 
the  vagus  are  irritated,  and  this  produces  a 
reflex  stimulation  of  the  motor  neurons  of 
the  vagus  which  supply  the  gastrointestinal 
canal.  The  common  gastrointestinal  symp- 
toms typical  of  preponderating  vagus  stim- 
ulation arc  nausea,  vomiting,  h>-perchIor- 
hydria,  gastric  supermotility,  colicky  pains, 
spastic  conditions  of  the  intestines,  notably 
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spastic  constipation,  colitis,  diarrhea,  and 
intestinal  stasis.  And  it  is  this  group  of 
functional  disturbances  that  is  found  most 
frequently  in  patients  suffering  from  early 
active  or  chronic  semi-quiescent  tuberculosis. 
During  the  stage  of  toxemia  the  cells  of  the 
entire  nervous  s>^tem  are  irritated  by  the 
toxins,  which  act  primarily  upon  the  s.\Tn- 
patheric  nerves  and  in  this  manner  cause  a 
general  inhibition  of  action  through  the 
gastrointestinal  tract,  submotility,  h\'po- 
chlorhydria,  and  constipation  due  to  lessened 
secretion  and  lessened  peristaltic  action.  In 
studxTiig  the  gastrointestinal  symptoms  in 
pulmonan,'  tuberculosis,  it  is  necessary  to 
disdnguish  between  the  active  form  of  the 
disease  with  marked  toxemia  and  the  t\-pe 
in  which  toxemia  is  not  prominent.  It  is 
also  necessary  to  know  the  nervous,  physi- 
cal and  psychical  condition  of  the  patient 
before  the  pulmonary  tuberculosis  devel- 
oped, and  to  know  whether  he  previously 
suffered  from  any  particular  t\-pe  of  diges- 
tive disturbance.  For  the  patient's  ner- 
vous condition  will  determine  to  a  great 
extent  whether  the  reflex  stimulation  is 
sufficient  to  overcome  the  action  of  opposing 
nerves  and  produce  the  characteristic  sxTnp- 
toms.  Other  factors  also  have  a  part  in  the 
causation  of  the  gastrointestinal  sj-mptoms 
in  pulmonarj-  tuberculosis,  but  a  thorough 
knowledge  of  the  visceral  nen.'es  and  their 
relationships  will  place  these  symptoms  on 
an  understandable  basis. — Physiologic  Basis 
of  the  Common  Gaslroinleslinai  Syndromes  in 
Pnlmonarv  Tuberculosis,  F.  M.  Potlenger, 
Boston  M.  &•  5.  /.,  October  23,  1919,  clxxxi, 
No.  17, 501. 

Intestinal  Occlusion  In  Tuberculous 
Peritonitis. — Intestinal  occlusion  rarely 
occurs  during  tuberculous  peritonitis,  re- 
gardless of  the  varied  and  numerous  lesions 
created  by  the  process.  Occlusion  is  twice 
as  frequent  in  the  female  in  both  the  acute 
and  chronic  tj-pes  of  this  disease  and  is  en- 
countered at  any  age.  Acute  occlusion  is 
most  frequently  the  result  of  intestinal 
paral}-sis,  a  band,  an  intestinal  kink,  and 
much  more  rarely  invagination,  voh'ulus  or 
torsion  of  the  mesentery.  Chronic  occlu- 
sion is  produced  by  agglutination  of  the  in- 
testinal coils,  multiple  bands,  or  fibrocaseous 
masses.  The  ascitic  form  of  tuberculous 
peritonitis  does  not  give  rise  to  occlusion. 
The  acute  miliary  form  provokes  occlusion 
by  the  mechanism  of  intestinal  paralysis. 
Other  causes  of  occlusion  result  from  chronic 
peritonitis.  Paral.vsis  may  inter\ene  in 
occlusions  produced  by  a  real  obstacle  and 
superimpose  its  action  to  that  of  a  band  or 
kink.  Generally  speaking,  the  lesions  are 
much  more  extensive  in  chronic  occlusion 
than  in  the  acute  forms. 


An  occlusion  may  arise  during  a  tubercu- 
lous peritonitis  which  has  been  recognized, 
but  it  is  often  encountered  as  an  initial 
accident  of  a  latent  tuberculosis  of  the  peri- 
toneum. In  these  circumstances  the  diag- 
nosis of  the  tuberculous  nature  of  the  lesions 
which  provoke  the  occlusion  is  difficult,  if 
not  impossible,  to  make.  Given  an  acute 
occlusion,  one  should  always  think  of  tuber- 
culosis and  look  for  tuberculous  localiza- 
tions which  may  indicate  the  way  to  the 
diagnosis.  It  is  to  be  remembered  that  an 
acute  occlusion  from  tuberculous  peritonitis 
may  closely  simulate  appendicitis  or  acute 
peritonitis.  The  fecal  vomiting  is  not  con- 
stant and  not  necessary  for  diagnostic  pur- 
poses. Complete  stercoral  arrest,  and  a 
thermic  drop  are  sufficient  CN-idences  of 
occlusion. 

When  diagnosis  is  doubtful,  abdominal 
incision  should  be  resorted  to  if  only  to  dis- 
cover the  nature  of  the  morbid  process  and 
site  of  the  lesions,  while  at  the  same  time  it 
is  the  best  form  of  treatment.  Medical 
treatment  may  be  essayed  in  acute  occlu- 
sion, and  if  too  much  time  is  not  wasted  in 
the  use  of  electric  enemata  these  should  be 
tried,  at  least  at  the  onset  of  the  sjTnptoms 
and  especially  in  circumstances  where  an 
immediate  operation  is  an  impossibility. 
Abdominal  incision  is  the  treatment  of  choice 
in  acute  occlusion  and  the  one  which  offers 
the  greatest  benefits  to  the  patient,  but  it 
must  be  carried  out  as  rapidly  as  is  consist- 
ent with  good  surgerj'.  Exploratory  lap- 
arotomy has  given  unquestionably  good  re- 
sults when  the  occlusion  has  been  due  to 
paralysis  of  the  gut.  Enterotomy  should 
be  employed  preferably  in  circumstances 
where  a  proper  technic  cannot  be  carried 
out  or  where  the  patient's  condition  demands 
rapid  work.  In  chronic  occlusion,  where 
the  lesions  are  usually  extensive,  operation  is 
not  to  be  rejected  for  this  reason,  because 
after  exploring  the  abdominal  cavity  an 
artificial  anus  or  an  enteroanastomosis  can  be 
done  according  to  the  demands  of  the  case. 
A  considerable  retrogression  of  the  lesions 
and  pseudotumors — occasionally  their  com- 
plete disappearance — is  frequently  observed 
after  abdominal  incision. 

The  prognosis  of  intestinal  occlusion  in 
tuberculous  peritonitis  is  serious  and  the 
operative  mortality  is  greater  in  the  acute 
than  in  the  chronic  forms,  being  24  per  cent 
in  the  former  and  18  per  cent  in  the  latter. 
The  mortality  from  generalization  of  the 
tuberculosis  i^  14  per  cent  in  acute  occlu- 
sion and  51  per  cent  in  the  chronic  forms. 
Recoverj'  is  61  per  cent  in  the  acute  tj'pes, 
as  against  50  per  cent  in  chronic  occlusion. — 
Editorial  Note,  N.  York  M.  /.,  December  13, 
1919,  ex,  No.  24, 1993. 
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Difficulties  In   Diagnosis  and    Treat- 
ment of  Unilateral  Renal  Tuberculosis. 

—  In  ihe  Krcat  majority  of  rases  of  tubercu- 
losis of  the  Kcnito-urinar>-  system  in  the 
male,  the  primary  focus  is  found  cither  in 
the  kidney  or  in  the  slobus  major  of  the 
epididymis;  from  these  foci  the  infection 
spreads  to  the  cxcretop,-  ducts  of  the  or- 
gans primarily  involved,  and  to  structures 
Innfi  on  the  course  of  and  in  connection  with 
these  ducts.  The  major  s>inptomatolog>'  of 
urogenital  tuberculosis  depends  upon  these 
extension  processes  rather  than  on  the 
existence  of^  the  primar.-  foci.  In  the  great 
majority  of  cases  in  males  the  disease  is  not 
diagnosed  while  limited  to  the  kidney,  but 
the  first  c\stoscopic  examination  shows  an 
involvement  of  the  bladder  wall  nearest  the 
ureteral  oritlce.  If  there  is  a  more  exten- 
sive involvement  of  the  bladder,  the  prog- 
nosis is  grave.  Surgeons  agree  that  uni- 
lateral renal  tuberculosis  should  be  treated 
by  nephrectom)-,  but  the  disposal  of  the 
diseased  ureter  is  not  governed  by  any  such 
general  rule.  Indications  for  the  total  re- 
moval of  the  ureter  are:  (1)  ureter  strictured 
below,  dilated  above  and  secondarily  in- 
fected; (2)  ureter  dilated,  infected  and  in 
free  communication  with  the  bladder;  (J) 
ureter  enlarged,  soft  and  diffusely  involved 
in  a  subacute  miliar}-  tuberculous  process. 
In  other  cases  the  ureter  should  not  be  dis- 
turbed, or  only  such  part  removed  as  can 
be  reached  through  the  ordinary  nephrec- 
tomy wound.  Unilateral  renal  tuberculosis 
may  be  overlooked  in  the  presence  of  a  com- 
plicating genital  infection  or  in  the  presence 
of  a  more  obvious  nontuberculous  lesion  in 
the  opposite  kidney.  Two  illustrative  cases 
are  reported.  Primary  tuberculosis  of  the 
bladder  is  undoubtedly  possible,  but  is  a  very 
rare  condition.  In  some  cases  a  primary- 
renal  lesion  is  so  limited,  and  gives  rise  to 
so  few  s>-mptoms,  that  the  more  obWous 
bladder  tuberculosis  appears  to  be  primary-. 
A  case  is  reported  in  which  the  indigo- 
carmine  test  showed  faulty  function  of  the 
left  kidney,  but  no  tuberculous  focus  n-as 
found  by  an  exploratory  incision.^  i'ni- 
lateral  Renal  Tuberculosis,  L.  Herman.  Ann. 
Surg.,  Augiisl,  1919.  Itx.  Xo.  2,  203. 

Ascending  Renal  Tuberculosis.— That 

ascending  renal  tuberculosis,  though  not 
common,  can  occur  is  proved  by  two  cases 
which  came  to  operation.  It  cannot  be  as- 
certained that  the  secondary  involvement 
of  the  kidney  occurred  in  the  true  ascending 
fashion,  by  continuity  of  surface,  for  it 
might  well  ha\e  taken  place  through  embolic 
processes.  It  is  notable  that  nephrectomy 
benefited  both  of  these  patients  in  spite  of 
the  fact  that  the  kidnev  lesions  were  mini- 


mal compared  to  the  changes  in  the  bladder 
and  lower  ureter.  This  is  explained  by  the 
fact  that  removal  of  the  organ  put  an  end 
to  the  more  or  Ies.s  constant  rcllux  and  stag- 
nation of  tubercle-laden  urine  in  the  lower 
ureter,  giving  the  bladder  a  chance  to  lake 
care  of  it.self.  The  distinction  between 
ascending  renal  tuberculosis  and  the  usual 
descending  form  cannot  be  made  out  by 
clinical  methods  it  seems,  for  in  both  cases 
bacilli  are  found  in  the  urine  coming  from 
the  pelvis  of  the  kidney.  On  examining  the 
removed  kidney,  however,  one  finds  the 
tuberculous  changes  to  be  almost  insignifi- 
cant as  compared  to  those  found  on  cysto- 
scopy of  the  bladder;  the  parcnch)-ma  may 
be  free  from  disease  or  contain  only  a  few 
miliary  tubercles  on  section.  The  surface  of 
the  organ  also  appears  healthy.  The  lesions 
are  practically  confined  to  the  pelvis  and 
calyces,  increasing  in  extent  as  we  examine 
the  ureter  nearer  and  nearer  the  vesical 
orifice.  Concerning  .Iscending  Renal  Tu- 
berculosis, L.  Buerger,  .Im.J.  M.  Sc,  Octo- 
ber, 1919,  clviii.  No.  4,  482. 

Rapidly  Fatal  Spinal  Carles.— Three 
cases  of  spinal  caries  are  reported  in  soldiers 
of  the  British  Expeditionary'  Forces.  All  of 
the  men  appeared  robust  and  in  excellent 
health  except  that  case  3  had  suffered  with 
pains  in  the  back  for  several  years.  The 
chief  symptoms  w-ere  pains  in  the  back, 
paralysis  of  the  legs,  loss  of  sensation  especi- 
ally in  the  legs,  but  extending  upw-ards  as  the 
disease  progressed.  The  illness  lasted  six 
da>-s  in  case  1,  fifteen  da>-s  in  case  2,  and 
nine  days  in  cose  i.  The  onset  in  each 
case  was  sudden  and  without  warning.  In 
case  2  some  impairment  of  resonance  was 
found  over  the  base  of  the  left  lung,  and 
small  crepitations  over  both  lower  lobes. 
Autopsy  showed  a  tuberculous  ca\-ity  and  a 
few  small  superficial  caseous  nodules  in  the 
left  lung  and  adhesions  on  both  sides.  A 
large  tuberculous  gland  was  found  in  the 
mesentery.  In  the  other  two  cases  no 
pulraonar>-  signs  were  found  during  life. 
.•\utopsy  in  case  1  showed  both  lungs  bound 
down  at  the  base  to  the  diaphragm  by  old 
adhesions;  more  recent  adhesions  of  the  left 
lung  to  the  pericardium  and  to  the  chest 
wall;  miliary  tubercles  in  both  lungs.  In 
case  3  a  diffuse  miliary-  tuberculosis  «-as 
found  in  the  lower  lobe  of  the  left  lung,  and 
old  calcareous  foci  in  the  upper  lobes  of  both 
lungs. — Rapidh  FaSal  Spinal  Caries.  J.  R. 
Collins,  Brit.  J/.  /.,  August  30,  1919,  .\o. 
3061, 265. 

Tuberculomata  of  the  Spinal  Cord. — 

The  tubercle,  the  most  frequent  variety  of 
intramedullar>-  tumors,  is  most  commonly 
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met  vdth  in  males  from  twenty  to  forty  years 
of  age.     The  morbid  process  is  more  prone 
to  occur  in  the  dorsolumbar  segment  of  the 
cord,  preferabl\-  in  the  gray  matter.     Con- 
trarj'   to    the   classical   descriptions   which 
give  a  clinical  picture  of  tubercles  of  the 
cord  in  general,  it   is  necessarj'  to  divide 
these  lesions  into  three  distinct  tx-pes.  the 
first  of  which  is  tuberculoma  of  the  dorsal 
region,  which  at  the  outset  produces  a  tj-pi- 
cal  Brown-Sequard  sjTidrome  in  some  cases 
and  ends  in  a  spasmodic  paraplegia  with  a 
more  or  less  complete  anesthesia.     Secondly, 
the  tuberculoma  of  the  lumbar  cord,  begin- 
ning with  painful  and  atrophic  phenomena  in 
one  leg,  thus  simulating  a  serious  form  of 
sciatica  and  ending  in  a  limp,  atrophic  para- 
plegia with  anesthesia  and  paralysis  of  the 
sphincters.     Thirdly,    tuberculoma    of    the 
cervacal  e.xpansion,  the  debut  of  which  is 
also   manifested   by   painful   and   atrophic 
phenomena,   but   these  are  limited  to   the 
arms,  while  the  tuberculoma,  continuing  its 
evolution,  gi\es  rise  to  a  homolateral  spinal 
hemiplegia,  with  or  without  Brown-Sequard's 
s>'ndrome  and  ending  in  a  complete  spas- 
modic paraplegia  with  anesthesia  reaching 
to  the  upper  part  of  the  trunk.     In  some 
cases   bulbar   phenomena   appear.     During 
the  evolution  of  a  tuberculoma  of  the  cord 
the  disturbances  of  sensation  offer  a  radicular 
topograph}-,  whether  or  not  they  extend  to 
one-half  or  the  entire  body.     They  have  a 
certain  predilection  for  thermic  sensibility. 
They  may  also  assume  sensibility  to  pain 
of   the  syringomj'elic  tj-pe,   which   can   be 
explained  by  the  localization  of  the  tubercle 
in  the  gray  matter  between  the  anterior  and 
posterior  horns.     Although   in   intramedul- 
lary tumors  radicular  phenomena  have  been 
regarded  as  rare,  it  would  appear  that  tuber- 
culoma offers  an  exception  in  this  respect, 
because  certain  forms,  particularly  those  of 
the  enlargements  of  the  cord,  have  a  dis- 
tinctly radicular  phase — pain  and  atrophy. 
In  one  case  the  e.xplanation  of   the   impor- 
tance of  these  radicular  s\-mptoms  was  given 
inasmuch  as  there  was  a  true  infiltration  with 
degeneration  of  the  anterior  and  posterior  roots 
(Ackerman,    These  de  Paris,  1914).     .-Vcker- 
man  has,  like  most  other  writers,  noted  the 
great  frequency  of  unilateral  development  of 
the  tubercle.     Even  when  it  reaches  very 
considerable  size  one-half  of  the  cord  will  be 
found  to  be  pushed  aside,  but  it  is  normal. 
This  is  in  accord  nith  the  clinical  evolution, 
because  the  symptoms  are  unilateral  and 
also  on  account  of  the  possibility  of  a  pre- 
dominance of  disturbances  on  one  side  until 
the  end  of  the  affection.     .Although  menin- 
geal lesions  are  common  they  are,  in  these 
cases,  usually  secondary'  to  the  process  in 
the  cord.    In  one  case  they  consisted  of  a 


true  pach\-meningitis,  while  in  another  in- 
stance of  tuberculoma  of  the  cord  there  was 
a  tuberculous  lesion  of  the  spine,  although 
there  was  no  immediate  relationship  be- 
tween the  two  processes,  the  bone  lesion 
being  seated  in  the  first  lumbar  vertebra, 
the  tuberculoma  occup>-ing  the  fourth  and 
fifth  dorsal  segments.  In  all  cases  of  tuber- 
culoma of  the  cord  pulmonar>'  or  suprarenal 
tuberculous  lesions  are  present.  The  tuber- 
culoma offers  different  histological  aspects 
according  to  the  case.  It  may  be  in  the 
form  of  an  agglomeration  of  follicles  or  as  a 
compact  caseous  mass.  Giant  cells  may  be 
found,  but  Koch's  bacillus  is  apt  to  be  absent 
in  the  sections. — Editorial,  Med.  Rec,  No- 
vember 1,  1919,  xcvi,  No.  18,  729. 

Nervous  Irritability  and  Tuberculosis. 

— Attention  is  called  by  Ferranini  (The  Ner- 
vous System  in  the  Tuberculous:  Riforma 
Medica,  February  22,  1919)  to  the  extreme 
and  intense  excitability  of  the  nervous  sys- 
tem in  tuberculous  patients.  He  reports 
various  laboratory-  measurements  which  re- 
veal the  rapidity  and  early  e.xhaustion  of 
nen'ous  reaction  with  the  weakened  tonic 
capacity  which  accompanies  it.  He  attrib- 
utes this  to  the  action  of  the  toxins  upon 
the  ner\-es,  which,  with  the  action  upon  the 
endocrine  system  or  the  effect  of  the  latter 
action  again  upon  the  nervous  excitability, 
forms  a  \-icious  circle.  To  this  must  also 
be  added  to.xic  irregularities  of  growth  which 
affect  principally  the  nervous  s>'stem,  which 
may  be  of  importance  in  the  grow-th  of  the 
young.  Such  manifestation  of  this  ner\'ous 
excitability  may  be  of  diagnostic  import  in 
the  case  of  older  indi\'iduals. 

From  this  important  \-iewpoint  there  is 
seen  to  be  a  possible  close  association  of  tu- 
berculosis mth  the  nervous  system  in  its 
anatomical  growth.  For  the  author  also 
describes  the  injury  that  may  result  to  the 
spinal  cord  and  its  roots  by  an  exaggerated 
growth  of  the  brain,  through  the  physio- 
logical disturbance  which  results,  or  through 
the  toxic  action  upon  the  nerv-es  or  through 
the  endocrine  system.  .\nd  all  this  serves 
to  open  the  way  to  a  still  further  verj-  im- 
portant consideration  of  which  the  anatomi- 
cal and  physiological  facts  are  a  basis.  If 
one  considers  these  as  the  pathways  of  en- 
ergy distribution  and  as  such  informed  and 
governed  by  the  putting  forth  of  energy  or 
the  withholding  of  it  from  output  which 
marks  the  personality,  there  appears  another 
most  important  and  nonnegligible  point  of 
attack  upon  this  nervous  phase  of  tubercu- 
losis. The  extreme  irritability  is  indeed  a 
most  important  diagnostic  sign.  It  may 
be  also  psychically-  a  diagnostic  and  thera- 
peutic factor  of   which  service  should  be 
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made.  The  most  advanced  psychic  ihcrapy 
aims  at  the  discovery-  of  enerKy  exhaustion 
in  a  badly  n-Kulatcd  output  or  in  a  restraint 
of  external  output  for  hidden  psychic 
reasons,  which  interferes  with  acti\e  utili- 
zation upon  the  external  world  and  its  in- 
terests. In  such  case  the  cncnty  is  driven 
to  an  activity  within  the  physioloRical  or 
autonomic  personality,  there  to  produce 
serious  disturbance,  which  causes  receptivity 
rather  than  resistance  to  infectious  agents 
and  their  activity.  Docs  not  therefore  the 
calling  of  attention  to  this  significant  ner- 
vous irritability  strongly  suggest  the  neces- 
sity of  psychotherapeutic  inquiry?  The 
initial  and  warning  appearance  of  such  proof 
of  badl>'  used  energy  should  contain  signifi- 
cant possibilities,  at  least  in  incipient  cases 
of  tuberculosis.  There  should  be  a  prom- 
ising field  here  for  prophyla.xis  against  the 
development  of  such  a  psychic  state  and  its 
consequent  influence  upon  the  physiological 
condition.  An  instance  like  the  following  is 
all  too  typical  of  the  complete  lack  of  under- 
standing on  the  part  of  the  patient  and  of 
the  medical  measures  which  too  often  foster 
the  destructive  energ>'  activity  in  its  secret 
psychic  and  physiological  strongholds.  No 
means  are  used  to  discover  it  and  direct  it 
to  a  discharge  which  would  relieve  the  over- 
WTought  ner\-es  and  other  physiological 
pathway's.  A  patient  with  a  comparatively 
mild  infection,  but  with  a  disposition  which 
had  timidly,  but  unconsciously  to  itself, 
shrunk  from  all  forms  of  effort  demanding 
responsibility,  most  conscientiously  took 
the  doctor's  ads-ice  and  undertook  to  com- 
bat the  disease  by  the  most  rigid  abstention 
from  all  interests  at  home  or  abroad  which 
could  demand  the  slightest  effort,  kept  the 
letter  of  the  law  most  scrupulously,  but 
rapidly  declined  and  died.  The  actual 
ravages  of  tuberculosis  were  insufficient  to 
have  caused  her  death  but  the  entire  ner\-ous 
sv-stem  had  reached  a  h\persensiti\-ity 
«-hich  had  produced  an  uncontrollable  ner- 
vousness and  a  general  derangement  of  all 
the  organs  so  that  the  anarchy  w-ithin  the 
body  was  such  that  life  could  no  longer  be 
maintained.  All  the  efforts  of  the  physi- 
cians, as  w-ell  as  of  the  patient,  had  been 
toward  fostering  energy,  but  all  avenues  for 
its  safe  discharge  had  been  neglected  or 
deliberately  cut  off.  Should  not  the  testi- 
mony from  the  anatomy  and  ph\-siology  of 
the  nersous  s\-stem  drive  medicine  also  to  a 
consideration  of  the  psychotherapeutic  duty 
involved  in  such  cases?— Ediioriai,  N.  York 
U.  J.,  September  6,  1919,  ac.  No.  10,  423. 

Symptoms  and  Diagnosis  of  Primary 
TubeiK!ulosls  of  the  Uterus.— It  is  certain 
that  disturbances  arising  in  the  genital  sys- 


tem of  the  female  may  have  a  particular  sig- 
nificance when  they  occur  in  subjects  having 
tuberculosis,  but  in  the  case  of  primary  tu- 
berculosis of  the  uterus  where  the  anamnesis 
offers  nothing  to  arouse  suspicion,  the  diffi- 
culty of  appreciating  their  value  can  be  easily 
conceived.  Not  many  years  ago  menstrual 
disturbances  were  given  such  importance  in 
this  respect  that  they  were  regarded  as 
pathognomonic  of  bacillosis.  There  may  be 
amenorrhea  occasionally,  but  more  fre- 
quently unimportant  variations  in  the  regu- 
larity of  the  menses  are  observ-ed.  Like- 
wise, the  amount  or  quality  of  the  uterine 
secretion  does  not  constitute  a  reliable  sign  of 
tuberculosis  of  the  organ,  but  when  after  a 
free  flow  an  elimination  of  caseous  material 
takes  place,  the  probability  of  tuberculous 
lesions  should  be  immediately  thought  of. 
Search  for  the  bacillus  will  often  confirm 
the  diagnosis.  It  has  been  maintained  by 
some  that  primary-  dysmenorrhea — occur- 
ring with  the  first  appearance  of  the  menses 
in  contrast  with  secondary  dysmenorrhea, 
which  is  almost  alwa>-s  the  result  of  some 
affection  of  the  organs  of  generation — is  fre- 
quently the  initial  symptom  of  a  tuberculous 
focus  in  the  genital  apparatus  and  conse- 
quently is  of  paramount  importance  in  the 
diagnosis  of  tuberculosis  of  the  uterus. 

One  encounters  young  girls  or  young 
women  with  metrorrhagias  which  cannot  be 
explained  either  by  chlorosis  or  l>-mphatism. 
Medical  treatment  is  without  avail,  while 
light  curettement  often  has  no  beneficial 
result,  so  that  at  length  the  uterine  ca\-ity 
has  to  be  painted  with  tincture  of  iodine  or  a 
solution  of  pcrchloride  of  iron  or  chloride  of 
zinc.  In  a  certain  number  of  these  patients 
pulmonary  tuberculosis  develops  later,  and 
for  this  reason  Vincent,  of  Lyons,  had  the 
fungous  scrapings  removed  from  the  uterus 
examined  bacteriologically.  The  result  was 
that  the  fungosities  contained  characteristic 
tuberculous  elements.  The  clinical  data 
were  consequently  confirmed  by  pathology 
as  to  the  tuberculous  nature  of  the  causative 
factor  of  the  obstinate  metrorrhagias.  From 
his  findings  Vincent  does  not  pretend  that 
every  socalled  essential  metrorrhagia  or  men- 
orrhagia  is  tuberculous,  and  the  cases  he 
has  observed  are  exceptional,  as  he  himself 
points  out,  but  the  conclusion  to  be  drawn 
is  that  the  clinician  is  thus  warned  of  the 
possible  danger  of  tuberculosis.  In  a  large 
number  of  cases  the  genital  lesions  may  re- 
main dormant  for  many  months,  but  the 
tuberculosis  may  become  generalized  during 
this  time,  making  the  prognosis  serious. 
Sometimes  the  generalization  occurs  sud- 
denly, gi\-ing  rise  to  a  miliary  process;  at 
others,  the  secondary  lesions  assume  the 
classic  chronic  types,  and  finally,  in  other  in- 
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stances,  the  tubercle  bacillus  extends  by  con- 
tinuity to  the  tubes  and  peritoneum,  there 
setting  up  inflammatory  reactions  which  later 
on  may  serve  as  the  starting  point  of  a  gen- 
eral infection. — Editorial,  N.  York  M.  J., 
December  6,  1919,  ex,  No.  23,  947. 

Tuberculosis  of  the  Uterus.  The  dis- 
ease occurs  at  all  ages  but  is  most  common 
between  twenty  and  tw-enty-nine  years,  and 
in  the  following  decade.  It  occurs  in  four 
main  tj'pes:  ulcerative,  miliar}',  interstitial 
and  peritoneal.  In  the  earliest  ulcerative 
t>'pe  the  lesion  is  microscopic  and  consists 
of  minute  yellowish-white  nodules  upon  the 
mucosa,  which  increase  in  size,  coalesce, 
caseate  and  finally  ulcerate,  throwing  off 
necrotic  material  into  the  uterine  caWty. 
The  least  frequent  form  is  the  interstitial, 
which  attacks  the  connective  tissue  among 
the  muscular  elements  and  finally  destroys 
the  muscle  bundles.  While  usually  tuber- 
culosis of  the  uterus  is  secondary  there  are 
well  authenticated  cases  on  record  of  pri- 
mary involvement  where  the  infection  took 
place  through  coitus  or  the  use  of  infected 
instruments.  The  symptoms  of  the  con- 
dition are  not  at  all  tj^jical  and  are  those 
of  any  other  inflammation  of  the  uterus. 
They  usually  consist  of  menstrual  disorders 
such  as  menorrhagia,  dysmenorrhea,  and  at 
times  amenorrhea.  The  most  frequent, 
however,  is  metrorrhagia  accompanied  by  a 
feeling  of  weight  in  the  pelvis  which  becomes 
worse  at  the  time  of  thfe  menstrual  period. 
Definite  pain  is  rather  of  late  appearance, 
while  leucorrhea  is  not  infrequent.  The  cer- 
vix uteri  may  offer  no  findings  suggestive 
of  the  condition,  and  in  those  rare  cases 
where  it  is  involved  it  has  the  appearance  of 
carcinoma.  The  uterus  may  feel  boggy  and 
softer  than  normal,  and,  at  times  much 
enlarged.  Although  in  most  of  the  cases 
the  tubes  will  be  found  involved,  absence  of 
enlargement  of  the  Fallopian  tubes  does  not 
exclude  tuberculosis  of  the  uterus.  The 
presence  of  a  family  history  of  tuberculosis, 
particularly  of  a  husband  suffering  from 
tuberculous  involvement  of  penis,  tes- 
ticles or  epidydimis,  is  of  great  value  in 
diagnosis.  While  sterility  is  common  in  this 
condition  pregnancy  has  been  known  to  take 
place  not  infrequently.  The  most  positive 
method  of  diagnosis  is  the  examination  of 
the  leucorrheal  discharge,  but  the  staining 
method  is  not  always  sufBcient  on  account 
of  the  frequent  presence  of  other  acid-fast 
bacilli  in  the  discharge.  Examination  of 
the  curettings  or  better,  grinding  them  up 
and  making  of  an  emulsion  for  the  inocu- 
lation of  a  guinea  pig  are  the  best  methods. 
The  prognosis  is  nearly  alwaj-s  gloomy,  ex- 
cept where  it  is  possible  by  an  operation  to 


remove  the  diseased  organs  fairly  completely. 
There  is  even  a  fair  degree  of  success  in  cases 
where  the  uterus  alone  is  involved  in  mere 
curettage  and  cauterization.  Drainage 
should  not  be  employed  after  operation  for 
the  cure  of  this  condition  as  it  predisposes 
to  niLxed  infection. —  Tuberculosis  of  the 
Uterus,  J.  R.  Scott,  Calif.  State  J.  M., 
February,  1919. 

Tuberculosis  of  the  Anus. — Primary 
tuberculosis  of  the  anus  or  rectum  is  rare, 
but  secondary  lesions  in  patients  with 
phthisis  are  quite  frequently  seen.  Anal 
tuberculosis  may  be  either  miliary,  ulcera- 
tive, lupoid  or  verrucous.  The  miliary  t>'pe 
is  very  rare.  Tuberculous  ulcers  at  the  anus 
begin  insidiously,  often  following  a  slight 
injury.  The  borders  of  the  ulcers  are  clear 
cut  with  a  ring  of  induration;  the  base  is 
irregular,  gray  in  color  and  does  not  bleed 
easily;  on  the  surface  are  small  yellow  tu- 
bercles. There  is  not  much  pain  with  the 
passage  of  feces,  or  on  manipulation  for 
examination.  The  ulcers  spread  continu- 
ously in  all  directions,  slowly  in  some  cases, 
and  rapidly  in  others.  Lupus  ulcers  are 
usually  multiple  with  soft  insensitive  bases 
and  edges  covered  with  granulations;  the 
discharge  is  profuse  but  odorless.  The  first 
evidence  of  the  presence  of  the  tubercle  ba- 
cilli is  the  development  of  translucent  gray 
nodules;  these  nodules  coalesce  and  may 
undergo  necrosis,  or  an  abscess  may  result, 
probably  owing  to  secondary  infection.  If 
heahng  fails,  an  ulcer  results,  its  base  cov- 
ered with  yellow  necrotic  material,  with 
tuberculous  granulation  underneath.  In- 
fection of  the  bowels  and  the  anus  in  pa- 
tients with  phthisis  is  caused  by  swallowing 
the  infected  sputum.  This  should  be  pre- 
vented as  much  as  possible.  When  infec- 
tion and  ulceration  have  occurred,  medica- 
tion by  moutn  is  not  beneficial.  If  the  pa- 
tient's condition  is  fairly  good,  the  anal 
ulcer  may  be  thoroughly  curetted  with  the 
Paquelin  cautery,  and  exposed  to  the  sun- 
light and  air  for  several  hours  each  day, 
with  a  light  covering  of  white  cloth  to  pre- 
veftt  painful  sunburn.  When  the  patient  is 
too  weak  for  cauterization,  exposure  to  sun- 
light alone  often  gives  excellent  results. 
For  anal  lupus,  either  the  Finsen  light  or  the 
roentgen  ray  may  be  used.  The  use  of 
both  is  pushed  till  a  blister  or  bum  results, 
and  treatment  is  repeated  when  this  reac- 
tion has  subsided. —  Tuberculosis  of  the 
Anus,  C.  J.  Drueck,  Surg.,  Gvnec.  6*  Obstet., 
October,  1919,  xxix,  No.  4,  393. 

Pulmonary  Abscess,  Bronchiectasis 
and  Tuberculous  Cavity.  In  the  differ- 
ential diagnosis  of  pulmonary  abscess,  bron- 
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chiectasis  and  tuberculous  cavity  the  history 
will  be  i)f  Kfcater  aid  than  the  physical  ex- 
amination. Pulmonary  abscess  usually  fol- 
lows acute  infection  of  the  lun^  with  any  of 
the  pyoKenic  orjjanisms  and  is  also  common 
after  operations  on  Icclh.  tonsils  and  nasal 
cavities  as  a  result  of  inhalation.  In  abscess 
there  is  a  history  of  acute  onset,  periodical 
rises  in  temperature,  and  sometimes  bUxxly, 
sometimes  foul-smellini;,  e.vpectoratlon. 
Clubbint;  of  the  liuKcrs  comes  on  earlier 
and  becomes  more  marked  in  this  condition 
than  in  any  of  the  others.  .Abscess  is  com- 
monly located  in  the  lower  lobes.  Hron- 
chieclasis  usually  follows  a  pneumonia  in 
childhood,  altliouch  it  may  follow  this  con- 
dition in  adult  life;  it  may  also  bck'in  with  a 
bronchitis.  The  coufih  is  loose,  indicating 
that  the  secretion  is  in  the  larKcr  bronchi 
where  it  is  easily  moved.  This  is  of  diagnos- 
tic value.  Clubbing  of  the  fingers  appears 
slowly  and  is  never  as  marked  as  in  abscess. 
Tuberculous  cavity  formation  is  more  liable 
to  be  preceded  by  repeated  attacks  of  to.\e- 
mia,  sometimes  months  apart.  There  is 
more  nervous  irritability,  more  nutritional 
disturbance  and  wasting  with  increased  re- 
flexes of  the  chest  muscles.  Repeated  at- 
tacks of  bronchitis  are  common  in  both 
tuberculosis  and  bronchiectasis  but  not  in 
pulmonary  abscess.  Tuberculous  cavity  is 
most  common  near  the  apex,  bronchiectatic 
cavities  near  the  hilum.  The  scarcity  or 
total  absence  of  rAlcs  is  characteristic  of 
both  bronchiectasis  and  abscess,  while  in 
cavitation  they  are  found  in  large  numbers 
around  the  cavity,  unless  the  latter  is  sur- 
rounded by  scar  tissue. — Points  of  Differen- 
tial Diagnostic  Value  in  Pulmonary  Abscess, 
Bronchiectasis  and  Pulmonary  Tuberculosis, 
K'Uh  an  Explanation  of  the  Cause  of  the  Dif- 
ference in  Auscultatory  Findings,  F.  .1/. 
Pottenger.  Am.  J.  M.  Sc,  October,  1919, 
chiii,  So.  4,  502. 

Diagnosis  of  Bronchiectasis. — While 
bronchiectasis  will  rarely  be  confused  with 
acute  progressive  phthisis,  it  may  be  dilli- 
cult  of  ditJerentiation  from  that  form  of 
tuberculosis  characterized  by  mild  constitu- 
tional sj-mptoms,  little  or  no  wasting,  with 
physical  signs  suggestive  of  marked  fibrosis. 
Especially  will  it  be  difficult  to  recognize 
those  cases  of  bronchiectasis  showing  an 
elevation  of  temperature  during  the  after- 
noon hours,  and  hemopt\-sis.  These  latter 
s>'mptoms,  however,  are  by  no  means  path- 
ognomonic of  tuberculosis  as  formerly  be- 
lieved and  are  common  occurrences  in  bron- 
chiectasis. The  histor>-  is  most  important 
and  will  reveal  in  cases  of  bronchiectasis 
that  there  are  not  and  have  not  been  pres- 
ent those  sj-mptoms  of  toxemia  characteristic 


of  tuberculosis;  and  the  patient  is  in  fair 
health  in  spite  of  the  profuse  expectoration 
and  distressing  cough.  Physical  examina- 
tion shows  a  unilateral  lesion,  most  fre- 
quently involving  one  of  the  lower  lobes. 
The  dijflerential  diagnosis  may  be  more  dilh- 
cult  in  cases  where  there  is  a  complicating 
pleural  effusion.  The  latter  need  not  be 
considered  as  pathognomonic  of  tubercu- 
losis any  more  than  the  symptoms  mentioned 
above,  since  pleural  effusion  may  occur  in 
other  conditions,  such  as  carcinoma  of  the 
lung,  as  well  as  in  bronchiectasis.  The  same 
criteria  will  aid  the  diagnosis  in  these  cases; 
absence  of  wasting,  unilateral  character  of 
the  lesion  and  absence  of  bacilli  In  the  spu- 
tum on  repeated  examinations.  Rarely 
bronchiectasis  is  found  in  one  of  the  upper 
lobes;  in  such  cases  prolonged  observation 
will  be  neccssarj'.  Bronchiectasis  is  due  to 
a  combination  of  causes  within  and  causes 
external  to  the  bronchi.  .Among  the  former, 
pertussis,  acute  and  chronic  bronchitis,  and 
foreign  bodies  are  best  known.  An  inllam- 
matory  process  in  the  wall  of  the  bronchi 
due  to  local  infection  tends  to  paralyze  the 
underlying  muscle  tissue.  Chronic  inter- 
stitial pneumonia  and  thickened  pleura  of 
nontuberculous  origin  are  the  extra-bron- 
chial causes. —  Bronchiectasis:  Its  Differen- 
tiation from  Pulmonary  Tuberculosis.  B. 
Stivclman,  Am.  J.  M.  Sc,  October,  1919, 
cMii,  No.  ■),  516. 

Roundwormsand  Lung  Disease. — It  has 
long  been  known  that  the  roundworms  of  man 
(.\scaris  '.umbricoides)  sometimes  occur  else- 
where in  the  body  than  in  the  small  intestine, 
their  usual  habitat.  Until  the  recent  investi- 
gations of  Stewart,  however,  the  fact  that  the 
iijcam  is  regularly  parasitic  in  the  lungs  dur- 
ing an  early  stage  of  its  development  was  not 
even  suspected.  Stewart's  experiments  have 
been  repeated  and  thefacts  verified  by  Yoshida 
and  by  Foster  and  Ransom,  and  the  impor- 
tant discover.'  made,  that  the  lar\ae  of 
/I  jeans  after  hatching  in  the  intestine  of  an 
animal  that  swallows  the  eggs  migrate  to 
the  lungs  and  then  return  to  the  intestine, 
has  been  fully  confirmed.  Foster  and  Ran- 
som, howe\er,  do  not  reach  the  same  con- 
clusions as  Stewart  as  regards  the  rats  and 
mice  being  intermediate  hosts.  Xo  such 
intermediate  host  is  necessarj-.  The  im- 
jiortant  points  deduced  are  as  follows:  In- 
fection occurs  as  the  result  of  swallowing 
eggs  of  the  parasite  containing  fully  devel- 
oped embr>-os,  no  intermediate  host  being 
necessary-.  .After  the  young  worms  hatch 
in  the  intestine  they  do  not  immediately 
settle  down,  but  migrate  to  the  liver,  lun.-s 
and  other  organs  meanwhile  undergoing  con- 
siderable growth  and  development.    Those 
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that  reach  the  lungs  return  to  the  mtestines 
by  way  of  the  trachea  and  esophagus,  then 
settle  down  and  develop  to  maturity  if  the 
host  is  suitable;  otherwise  they  are  soon 
eliminated  in  the  feces  or  they  may  not  fully 
mature  in  some  hosts.  Pneumonia  com- 
monly occurred  in  experimentally  infected 
animals  about  a  week  or  ten  daj's  after  in- 
fection, at  a  time  when  the  invasion  of  the 
lungs  by  the  migrating  larvae  is  at  its 
height.  Ransom  quotes  a  rather  indefens- 
ible e.xperiment  by  Mosler  in  1867  and  some 
observations  by  Lutz  as  to  the  pulmonary 
symptoms  being  caused  in  human  individuals 
by  the  ingestion  of  Ascaris  eggs.  With  our 
present  knowledge  it  would  seem  a  matter 
for  careful  investigation  especially  in  the  case 
of  pulmonary  diseases  of  young  children. — A 
Neivly  Recognized  Cause  of  Pulmonary  Dis- 
ease— Ascaris  Lumbricoides,  B.  H.  Ransom, 
J.  Am.  M.  Ass.,  October  IS,  1919,  Ixxiii, 
No.  16,  1210. 

A  Scheme  of  Treatment  of  Tuberculo- 
sis.— One  of  the  weakest  links  in  the  pres- 
ent schemes  for  handling  the  tuberculosis 
problem  is  the  present  method  of  reporting 
the  disease.  It  conveys  no  information 
regarding  the  type  of  the  disease,  the  extent 
to  which  there  exists  danger  of  infection,  or 
the  home  conditions  and  circumstances  of 
the  patient,  and  it  places  no  initial  respon- 
sibility on  the  medical  practitioner  with 
regard  to  these  important  points.  The  first 
essential  unit  in  the  scheme  is  the  dispensary, 
which  must  be  connected  in  an  intimate 
relationship  with  the  medical  practitioner, 
the  hospital  and  the  sanatorium.  Its  func- 
tion is  to  serve  as  a  center  for  diagnosis,  treat- 
ment, observation  and  dissemination  of 
knowledge  with  regard  to  preventive  treat- 
ment. The  success  of  the  dispensary  de- 
pends in  large  measure  on  the  extent  to 
which  adequate  pro\asion  is  made  for  the 
immediate  admission  of  patients  to  hospitals 
and  sanatoria.  The  hospital  for  the  treat- 
ment and  segregation  of  acute  and  active 
cases  is  in  many  respects  the  most  important 
unit  of  the  antituberculosis  scheme.  Its 
success  depends  upon  adequate  and  suitable 
accommodation,  compulsory  powers  of  re- 
moval where  necessary,  its  central  position, 
a  high  and  sustained  standard  of  treatment 
and  nursing,  and  the  immediate  interchange 
of  patients  between  the  hospital  and  sana- 
torium when  such  is  indicated.  The  third 
unit,  the  sanatorium,  should  possess  facili- 
ties for  the  industrial  training  of  patients. 
The  patient  is  kept  in  the  sanatorium  as 
long  as  there  is  any  possibility  for  further 
improvement,  and  as  long  as  there  is  no 
prospect  of  immediate  return  to  satisfac- 
tory home  conditions  and  to  some  form  of 


employment  suitable  to  his  capacity  for 
work.  The  following  conditions  must  be 
fulfilled  in  order  that  the  sanatorium  may 
yield  permanently  satisfactory  results:  A 
high  and  uniform  standard  of  treatment, 
the  selection  of  early  and  arrestable  types  of 
cases,  early  admission,  adequate  accommo- 
dation, prolonged  treatment  with  training  in 
suitable  occupations,  an  official  scheme  of 
after-care,  healthy  home  conditions  and  an 
adequate  and  efficient  standard  of  the  allied 
units  of  treatment.  The  absence  of  adequate 
and  suitable  provision  for  the  conservative 
treatment  of  surgical  or  non-pulmonary 
tuberculosis  constitutes  one  of  the  weakest 
links  in  the  present  methods  of  treatment. 
The  results  obtained  by  modern  conserva- 
tive treatment  of  these  cases  are  excellent 
both  with  regard  to  recovery  and  the  pre- 
vention of  deformity,  and  well  repay  the  cost 
incurred.  The  successful  treatment  of 
these  cases  requires  that  large  special  hos- 
pitals be  provided  in  suitable  localities. 
The  present  system  of  domiciliary  treat- 
ment has  to  be  reconstructed.  It  requires 
an  efficient  medical  and  nursing  service  and 
satisfactory  home  conditions.  The  cleav- 
age advocated  between  preventive  and  cura- 
tive treatment  is  neither  practicable  nor 
desirable.  Open-air  schools  while  indispen- 
sable in  any  scheme,  must  be  supplemented 
by  proper  home  conditions,  sanitary  sur- 
roundings, pure  milk  and  proper  food. — A 
Scheme  of  Treatment  of  Tuberculosis,  H.  H. 
Thomson,  J.  State  Med.,  October,  1919,  xxvii, 
No.  10,  297. 

Newer  Methods  of  Treatment.— Out- 
door pure  air,  plenty  of  good  food  and  rest 
are  the  secrets  of  cure  in  tuberculosis.  In- 
fants under  two  years  should  be  especially 
protected  from  infection.  The  best  means  of 
preventing  reinfection  and  the  development 
of  phthisis  in  older  persons  is  to  abolish 
poor  hygienic  living  and  industrial  condi- 
tions that  reduce  the  normal  resisting  power 
of  the  body.  In  treatment  of  active  cases 
with  fever,  rapid  pulse,  anorexia  and  loss  of 
weight,  perfect  rest  in  bed  is  indicated.  As 
the  symptoms  subside  graduated  work  or 
graduated  walking  exercises  can  be  begun, 
the  effects  on  pulse  and  temperature  being 
carefully  noted.  The  patient  should  be  kept 
continually  in  pure  air,  and  preferably  out  of 
doors  and  in  the  country.  Home  treatment 
is  suitable  for  some  cases  where  the  proper 
surroundings  can  be  provided  and  the  patient 
saved  from  worry ;  in  other  cases  a  change  of 
surroundings  and  sanatorium  treatment  are 
more  beneficial.  The  climatic  conditions 
are  not  so  important  as  the  nature  of  the 
surroundings  and  the  routine  of  treatment. 
All  climates  can  cure  phthisis.     Contrain- 
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dications  for  high  climates  are  dyspnea, 
tachycardia,  heart  weakness  and  marked 
nervousness.  Cardiac  and  renal  cases  can 
be  sent  to  sea  climates,  consumptives  with 
bronchitis  and  emphysema  to  desert  cli- 
mates. The  diet  must  be  indiWdualized; 
over-fcedinK  should  be  avoided;  the  food 
should  be  increased  so  that  the  patient  Rains 
in  weight  and  maintains  his  normal  weight. 
No  special  diet  is  indicated  where  digestion 
is  normal;  patients  losing  steadily  in  weight 
and  strength  need  more  and  better  food. 
Tuberculin  is  a  help  to  other  therapeutic 
measures  and  should  be  used  in  selected  cases. 
It  is  best  given  in  moderately  advanced  cases 
not  improving  under  hygienic  treatment;  it  is 
contraindicated  in  febrile  cases.  Small 
doses,  carefully  increased,  are  given  to  avoid 
producing  reactions.  There  is  no  drug  that 
will  cure  tuberculosis.  Certain  drugs  are 
indicated  for  special  symptoms;  e.g.,  creo- 
sote, creosote  carbonate  or  guiacol  carbon- 
ate for  the  cough;  atropin  or  agaricin  for  the 
night  sweats;  arsenic  hy-pophosphites  and 
glyccrophosphites  as  tonics,  .\rtilicial  pneu- 
mothorax is  one  of  the  recognized  methods 
of  treating  pulmonary  tuberculosis;  the  gas 
injected  causes  collapse  of  the  diseased 
lung  and  puts  it  at  rest.  There  are  dangers 
in  this  treatment  which  may  be  avoided  by 
careful  technique,  especially  by  the  use  of 
the  manometer.  The  chief  indications  for 
artificial  pneumothora.x  are:  (1)  acute  and 
progressive  phthisis,  (2)  recurring  and  severe 
hemorrhages  in  unilateral  cases,  even  where 
the  other  lung  is  slightly  affected.  Contra- 
indications are:  (1)  miliary  tuberculosis,  in 
which  both  lungs  are  usually  affected;  (2) 
diseases  of  the  heart,  blood  vessels  and  kid- 
ne)'s;  (3)  pleural  adhesions.  About  5  per 
cent  of  cases  are  suitable.  The  treatment 
must  be  kept  up  for  two  to  four  years,  some- 
times longer.  In  properly  selected  cases, 
there  is  great  improvement  and  sometimes 
cure.  The  most  important  point  for  success- 
ful treatment  is  the  early  diagnosis  of  incip- 
ient cases.  In  these  cases  the  open-air  and 
rest  treatment  may  effect  a  cure.  Moder- 
ately advanced  cases  usually  have  a  chance, 
and  many  non-febrile  cases  can  do  useful 
work,  .\rrested  cases  can  return  to  their 
former  occupation  unless  it  is  especially  un- 
healthful.  They  should  live  simply  and 
avoid  overstrain. —  Xru'er  Methods  of  Treat- 
ment in  Pulmonary  Tuberculosis,  M.  Kahn, 
Long  Island  M.  J.,  June  1919,  xiii,  iVo.  6, 
165. 

Treatment  of  Early  Tuberculosis. — In 
dealing  with  tuberculosis  it  is  important  to 
determine  both  the  extent  of  the  lesion  and 
the  personality  and  resisting  power  of  the 


patient.  Rest — the  most  important  ele- 
ment in  the  treatment  of  tul>erculosis — 
means  not  only  physical  rest,  but  also  such 
mental  treatment  as  will  induce  contentment 
and  hopefulness.  In  certain  instances  early 
cases  may  be  treated  at  home,  where  proper 
surroundings  can  be  provided,  and  where 
the  patient  will  be  more  contented  at  home 
than  in  a  sanatarium.  The  essentials  for 
home  treatment  are  an  air>'  room,  preferably 
on  the  sunny  side,  rest  in  bed,  cleanliness  and 
intelligent  attendance.  In  favor  of  sanator- 
ium treatment  are  the  discipline  and  train- 
ing in  self-care;  there  is  danger,  however,  of 
morbid  introspection,  self  consciousness  and 
"hospitalism"  being  developed.  If  this  ten- 
dency can  be  avoided,  the  institutional  treat- 
ment is  undoubtedly  superior  for  the  great 
majority  of  tuberculous  cases.  There  are 
some  who  claim  that  certain  climates,  es- 
pecially high  altitudes,  are  necessary  for  the 
cure  of  tuberculosis,  but  the  author  believes 
that  good  results  can  be  obtained  in  any 
climate,  although  sections  where  there  is  the 
least  rainfall  and  the  fewest  variations  in 
temperature  are  preferable,  as  giving  the 
best  opportunity  for  life  out  of  doors.  Diet 
is  another  essential  in  proper  treatment. 
There  is  no  "inherent  virtue"  in  milk  or  eggs 
or  cream,  but  the  question  is  one  of  providing 
a  nutritious  and  palatable  diet  containing 
more  heat  units  than  the  patient  absolutely 
requires,  in  order  that  the  body  may  build 
up  a  reser\'e.  The  diet  should  be  varied 
and  suited  to  the  patient's  appetite.  The 
gastrointestinal  functions  must  be  watched, 
and  precautions  taken  to  prevent  digestive 
disturbances.  In  addition  to  rest,  fresh  air 
and  proper  food,  there  must  be  some  di\er- 
sion,  and  absolute  cleanliness,  especially  in 
the  care  of  the  excreta.  There  is  a  consider- 
able diversity  of  opinion  as  to  the  value  of 
tuberculin  in  treatment,  as  well  as  in  regard 
to  the  particular  preparation  to  be  used. 
Possibly  the  T.  R.  preparation  is  more  gen- 
erally employed.  The  author  is  of  the  opin- 
ion that  tuberculin  is  of  value  chiefly  in  sur- 
gical tuberculosis  and  in  those  patients  who 
are  impressed  with  its  use  as  a  part  of  general 
treatment.  .-Vutogenous  vaccines  have  been 
recommended  in  cases  of  mixed  infection, 
but  experience  with  their  use  is  limited. 
The  treatment  of  moderately  advanced  cases 
is  practically  the  same  as  in  early  cases. 
More  complications  are  likely  to  arise,  such 
as  bronchitis  or  laryngitis  with  persistent 
cough,  hemoptysis  and  gastric  complications. 
.•Ul  these  sj-mptoms  must  be  treated  by  ap- 
propriate measures  as  they  arise. —  The 
Treatment  of  Early  Tuberculosis,  H.  G. 
Webster,  Long  Island  il.  J.,  June  1919,  xiii. 
No.  6, 182. 
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Colony  Treatment  and  After-Care. — 

The  entire  question  of  the  after-care  of  the 
consumptive  when  discharged  from  the  sana- 
torium and  of  the  colony  plan  are  still  under 
discission  and  there  exists  much  difference 
of  opinion  even  among  those  who  are  giv- 
ing the  question  most  careful  attention. 
While  a  job  in  the  countrj'  has  been  recom- 
mended by  many  for  tuberculous  patients,  in 
actual  practice  the  work  and  surroundings 
of  ordinary  farm  life  are  entirely  unsuitable 
for  the  consumptive.  There  is  also  great 
diihculty  in  training  the  consumptive  for 
any  suitable  trade  at  which  he  could  work 
under  favorable  conditions,  and  fit  him  to 
compete  in  the  open  labor  market  and  earn 
sufficient  wages  to  support  himself  and  his 
family.  If  he  attempts  to  return  to  his  old 
job,  under  ordinary  competitive  conditions, 
this,  too,  in  the  majority  of  instances,  ends 
in  disaster.  To  meet  these  conditions,  the 
colony  plan  has  been  developed  to  supply  an 
industrial  community  where  the  consump- 
tive may  work  in  a  suitable  environment  and 
where  his  mode  of  life  may  be  carefull\'  reg- 
ulated. In  the  model  colony,  the  provisions 
are  such  that  the  family  may  live  with  the 
patient.  In  considering  tj-pes  of  employ- 
ment suitable  for  consumptives,  it  is  not 
necessary  to  limit  them  to  industries  carried 
on  in  the  open  air.  Strenuous  and  prolonged 
phjsical  labor  must  be  avoided,  and  modern 
machinen,'  emploj-ed.  In  a  well  ventilated 
workshop,  with  proper  machinerj'  and  care- 
fully regulated  hours  of  work,  the  consump- 
tive may  earn  a  reasonable  wage.  It  is  not 
sufficient,  howe\-er,  to  maintain  a  proper 
standard  of  li\'ing  for  himself  and  his  fam- 
il}-,  for  even  under  favorable  circumstances, 
the  consumptive  cannot  do  the  full  work  of 
a  healthy  man.  Hence  industries  for  con- 
sumptives must  be  to  a  certain  e.xtent  sub- 
sidized by  the  State;  and  this  the  State  can 
afford  to  do  as  a  protection  against  the 
spread  of  infection.  The  Inter-Department 
Committee  as  a  result  of  its  inquiries,  has 
recommended  that  the  plan  of  the  Papworth 
Colony  should  be  adopted  for  development 
in  various  centers  of  the  countr)'. — Further 
Experiences  in  Colony  Treatment  and  After- 
Care,  G.  S.  Woodhead  and  P.  C.  Varricr- 
Jones,  Lancet,  September  20,  1919,  No.  5012, 
526. 

Mortality  after  Sanatorium  Treat- 
ment.— .A  report  issued  by  the  British  Med- 
ical Research  Committee  on  the  after  his- 
tories of  patients  from  the  King  Edward 
Sanatorium  shows  that  all  but  3.5  per  cent 
of  the  patients  discharged  from  that  sana- 
torium up  to  1914  have  been  traced.  The 
study  presented  in  the  report,  howe\'er,  is 
based  on  the  records  of  seven  years,  covering 


1053  men  and  654  women.  Comparison  of 
the  mortality  of  these  cases  mth  the  mor- 
tality rates  of  the  English  Life  Table  No.  8, 
shows  that  persons  admitted  to  the  sana- 
torium in  the  incipient  state  of  the  disease 
furnished  five  to  sbc  times  as  many  deaths  as 
would  ha\'e  occurred  in  an  average  sample  of 
the  populadon;  moderately  advanced  cases 
15  to  20  times  as  many.  A  scries  of  de- 
tailed tabulations  indicate  that  the  smallest 
e.xcess  mortality  is  among  those  patients 
discharged  when  the  disease  appeared  to  be 
arrested;  that  the  mortality  is  lighter  in 
those  cases  in  which  the  chief  initial  symp- 
tom is  hemoptysis,  than  when  the  onset  is 
more  insidious;  that  disappearance  of  the 
tubercle  bacilli  from  the  sputum  is  correla- 
ted with  a  lower  rate  of  after  mortality;  that 
a  family  history  of  tuberculosis  did  not  ap- 
pear to  affect  the  prognosis.  A  special  chap- 
ter devoted  to  a  comparison  between  ordi- 
nary sanatorium  treatment  and  sanatorium 
treatment  combined  with  the  use  of  tuber- 
culin reveals  no  appreciable  effect  for  good 
or  ill  exerted  by  the  tuberculin.  The  total 
number  of  obser\-ations  being  less  than  2000, 
the  sub-tabulations  reach  numbers  so  small, 
that  many  of  the  author's  detailed  conclu- 
sions will  need  verification;  but  the  main 
conclusion  that  the  death  rate  of  persons 
discharged  from  the  sanatorium  is  a  good 
deal  higher  than  the  average  death  rate  is 
not  likely  to  be  questioned.  To  indicate 
the  real  value  of  sanatorium  treatment  com- 
parison should  be  made  between  sanatorium 
patients  and  those  from  the  same  social 
class  treated  on  different  lines.  No  such 
data  are  available. —  The  Mortality  o}  the 
Tuberculous  after  Sanatorium  Treatment,  Ed- 
itorial, Brit.  M.  J.,  September  27,  1919,  No. 
3065,  417. 

Treatment  of  Dysphagia  In  Laryngeal 
Tuberculosis. — An  appeal  is  made  to  prac- 
titioners in  general  to  relieve  their  patients 
with  tuberculous  larj'ngitis  by  blocking  the 
superior  laryngeal  nerve  and  thus  doing 
away  with  the  painful  dysphagia.  In  an  ex- 
tensive experience  at  the  Lariboisiere  Hos- 
pital with  this  class  of  patient,  the  relief  has 
been  constant.  The  injection  of  alcohol  to 
block  the  superior  larjmgeal  is  simple  and 
easy,  owing  to  the  superficial  course  of  this 
nerve.  The  nerve  is  located  by  the  comua 
of  the  thyroid  and  of  the  hyoid  bone,  and 
the  injection  of  a  few  drops  of  alcohol  along 
its  course  blocks  it  completely,  and  in  some 
cases  definitely.  There  is  a  sharp  pain  at 
once,  especially  if  cold  alcohol  is  used,  but 
it  subsides  in  a  few  seconds  as  the  nerve  be- 
comes blocked.  The  edema  and  infiltration 
retrogress  and  the  patient  can  eat  without 
dread  of  pain.    A  single  bilateral  injection 
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answered  the  purpose  in  some  cases;  others 
required  a  new  injection  in  five  or  ten  days, 
but  permanent  anesthesia  was  linally  real- 
ized after  a  few  injections.  Seven  was  the 
maximum.  With  the  patient  seated  in  front 
of  him,  ilalphen  pushes  with  two  linRers  the 
larv-n.x  toward  the  right  with  the  left  hand, 
and  explores  with  his  thumb  the  groove  be- 
tween the  thyroid  and  hyoid  Ixinc  on  the 
riRht  side,  lloldinc  the  thumb  there,  he 
introduces  the  needle  on  a  line  joining  the 
two  cornua.  first  perpendicularly,  then  par- 
allel to  the  hyoid  bone,  1  cm.  toward  the 
median  line.  The  thumb  feels  the  needle 
making  its  way  under  the  skin  between  the 
two  landmarks.  Then  the  needle  is  lightly 
pushed  in  deeper  as  the  plunger  is  worked. 
.\  sharp  \iolent  pain  shows  that  the  ner\e 
has  been  reached.  The  cricothyroid  mem- 
brane must  be  left  unmolested. — Du  Irailc- 
menl  de  la  dysphagic  dans  Us  /ary«j;iV«  tuber- 
culcuses  par  t'alcoolisation  du  lar\nge  super- 
ieur,  E.  Halphen.  Paris  Hid.,  'October  11, 
1919,  ix,  So.  -11,  296. 

Diet  In  Tuberculosis. — The  time  of 
forced  feeding  in  tuberculosis  has  passed, 
but  there  is  still  a  tendency  to  overfeeding. 
At  the  Westfield  State  Sanatorium  the  cus- 
tom of  giving  raw  eggs  between  meals  was 
abolished  long  ago,  and  for  the  past  year 
no  milk  has  been  ser\ed  between  meals. 
Other  sanatoria  have  also  adopted  a  no- 
lunch  policy.  Experience  shows  that  lunches 
should  be  served  to  adult  patients  only  as 
a  special  prescription  for  an  unusual  condi- 
tion. It  is  necessary  that  food  be  of  good 
quality,  prepared  in  an  appetizing  way,  and 
well  served;  but  it  is  of  the  greatest  im- 
portance that  it  appeal  to  the  taste  of  the 
indi\-idual  patient,  and  it  is  therefore  essen- 
tial to  offer  a  variety  at  each  meal.  The 
Westfield  Sanatorium  has  solved  this  prob- 
lem by  adopting  a  cafeteria  s\-stem.  allow- 
ing the  patients  a  considerable  latitude  of 
choice.  The  results  of  this  policy  are  that 
the  patients  have  gained  as  much  or  more 
than  under  the  old  system:  there  has  been 
a  noticeable  decrease  in  digestive  disturb- 
ances; the  patients  relish  their  meals  and 
feel  that  they  .ire  getting  sufficient  nourish- 
ment; there  is  a  considerable  saving  in  food 
cost. —  Diet  in  Tuberculosis,  R.  Morgan, 
Boston  M.  6"  5.  J.,  August  28,  1919,  clxxxi, 
No.  9,  252. 

Diet  In  Tuberculosis.— There  is  no  dis- 
ease that  so  taxes  the  resources  of  the  diet- 
itian as  tuberculosis.  Many  conditions 
cause  loss  of  appetite  which  makes  proper 
feeding  all  the  more  difficult.  .-Ml  foods 
should  be  of  the  first  quality,  well  cooked, 
and  attractivelv  served.    A  reasonable  var- 


iety is  essential;  the  diet  should  be  well  bal- 
anced with  n  relatively  large  increase  of 
protein  and  a  considerable  increase  of  fats. 
Most  authorities  agree  that  a  tuberculous 
patient  ought  to  have  from  .WOO  to  4500 
calories  daily,  but  many  of  the  advanced 
t>pes  cannot  take  care  of  more  than  2(K)0. 
Under  the  head  of  proteins,  milk  comes  first; 
at  least  one  quart  should  be  taken  daily;  it 
may  be  given  mid-morning  and  afternoon 
to  patients  who  eat  well  at  mealtime.  .\t 
times  sour  milk  preparations  may  be  used. 
Eggs  occupy  a  position  second  only  to  milk 
in  nutritive  value  and  case  of  assimilation; 
the>'  can  be  served  in  a  variety  of  ways  ex- 
cept fr>-ing.  Meat  comes  third  in  the  diet- 
ar\'  of  the  tuberculous;  for  vegetable  pro- 
tein, peas,  lentils  and  beans  may  be  used. 
The  foods  .viclding  the  highest  percentages  of 
carbohydrates  are  arrowroot,  tapioca,  com 
and  rice,  honey,  sago,  wheat  flour,  toasted 
bread;  dried  peas  and  lentils;  certain  fruits. 
The  chief  fats  are  butter,  bacon,  cheese,  and 
some  nuts.  Sugar  is  a  valuable  addition 
on  account  of  its  high  caloric  content.  The 
limits  of  each  patient's  digestion  must  be 
carefully  considered;  but  it  seems  best  to 
give  more  attention  to  the  palatability  of 
the  food  and  less  to  its  caloric  value.  The 
patient  will  eat  more  and  digest  more  easily 
if  the  food  is  relished.  A  sample  menu  of 
Ihe  Haverhill  Sanatorium  for  a  week  is 
given.  This  provides  for  three  meals  a  day. 
— Diet  in  Tuberculosis,  I.  J.  Clarke,  Boston 
M.  &•  5.  /.,  August  28,  1919,  clxxxi.  No.  9, 
2-)9. 

Open  Air  Classes. — Marcus  describes  the 
work  of  the  Bureau  of  Child  Hygiene  of  the 
New  York  Department  of  Health  and  es- 
pecially the  establishment  of  open  air  classes 
in  the  public  schools.  They  were  organized 
to  provide  special  opportunities  for  the  phv-s- 
ically  subnormal  cluldren  after  an  e.\peri- 
mental  open  air  class  had  been  tried.  There 
are  now  110  of  these  at  present  located  on 
the  roofs  of  the  school  buildings,  in  public 
parks,  etc.  E.xperience  has  proved  that  in 
a  large  city  these  classes  are  best  placed  in 
the  school  building.  The  roofs  require  the 
climbing  of  too  many  stairs.  The  public 
parks  would  be  an  ideal  location  but  for  the 
expense  of  the  buildings  required.  When  the 
school  house  is  originally  constructed  little 
additional  cost  would  be  incurred  for  ac- 
commodation of  one  or  more  open  air  classes. 
The  following  t\-pes  of  children  are  admitted: 
those  who  have  had  tuberculosis  or  been  ex- 
posed to  it;  those  suffering  from  malnutri- 
tion; children  who  show  little  stamina  and 
become  tired  easily  and  are  unable  to  carry 
on  their  class  work;  children  suffering  from 
nervous  diseases  except  chorea;  those  sub- 
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ject  to  colds,  bronchitis,  etc.,  and  heart  dis- 
ease cases  when  recommended  by  a  phys- 
ician. The  important  factors  in  the  success 
of  the  work  are  fresh  cool  air,  light  food,  cor- 
rection of  physical  defects  retarding  growth 
and  proper  hygienic  living  conditions. 
These  are  all  proWded  for  during  the  school 
session.  It  has  been  found  that  no  tempera- 
ture is  too  low  provided  the  children  are 
properly  protected,  and  the  increase  in 
weight  occurs  during  the  colder  months. 
Extra  feeding  is  always  provided  between 
meals  if  possible,  and  frequent  short  re- 
cesses for  recreation  are  given.  Rest  periods 
from  1  to  1:10  p.m.  are  given  to  classes  on 
the  upper  floors.  Proper  hygienic  condi- 
tions at  the  homes  are  a  difficulty  and  re- 
quire much  social  serNice  work.  A  poor 
teacher  or  one  not  physically  strong  is  a 
great  handicap  to  an  open  air  class,  as  much 
of  the  success  of  the  work  depends  on  her. 
The  results  from  all  the  open  air  class  work 
has  been  so  satisfactory  in  the  way  of  im- 
pro\dng  health,  habits,  etc.,  that  the  average 
children  would  give  the  same  or  better  re- 
sults if  put  under  the  same  conditions. — Open 
Air  Classes,  L.  !\Iarcns,  J.  Am.  M.  Ass., 
October  4,  1919,  Ixxiii,  No.  14,  1057. 

Heat  and  Tuberculosis. — Gauss  studied 
the  effects  of  high  temperature  during  the 
hot  spell  of  July,  1916,  on  the  patients  in 
Cook  County  Hospital,  Chicago,  with  special 
reference  to  the  effect  on  tuberculosis  cases. 
The  normal  man  is  supposed  to  stand  the 
e.xcessive  heat  strain.  For  heat  stroke  it  is 
not  unlikely  that  heat,  pure  and  simple,  is 
the  chief  factor.  During  July,  1916,  there 
were  admitted  to  Cook  County  Hospital  158 
patients  suffering  from  heat  stroke  and  ex- 
haustion. But  independent  of  those  ad- 
mitted as  frank  heat  cases,  rises  of  tempera- 
ture were  obser\'ed  in  other  patients,  greater 
than  might  have  been  expected  in  the  ordi- 
nary' course  of  their  diseases.  In  the  tuber- 
culosis ward  seven  patients  had  temperatures 
2  to  3°F.  above  that  due  to  the  usual  course 
of  the  disease  which  corresponded  in  time 
with  the  principal  heat  wave.  Similar  ob- 
servations were  made  in  other  diseases,  but 
the  tuberculous  were  taken  for  special  study. 
Most  of  them  had  chronic  advanced  tuber- 
culosis, and  their  fever  tended  to  run  an  even 
protracted  course  without  marked  irregu- 
larities. The  history  of  every  case  in  this 
ward  was  examined  and  their  temperature 
records  were  noted  for  the  hottest  five  days, 
and  the  five  days  preceding  and  following. 
Fifty-six  cases  were  thus  observed,  and  their 
monu'ng  and  afternoon  temperatures  for 
each  day  were  averaged  and  plotted.  In  the 
five  days  preceding  the  heat  wave,  July  20 
to  25,  the  average  afternoon  temperature 


varied  between  99.5°  to  100°F.,  in  the  five 
days  of  the  heat  wave,  July  26  to  30,  the 
afternoon  temperatures  varied  from  100.5°  to 
I00.8°F.  and  in  the  five  days  after  the  heat 
wave  the  afternoon  temperatures  varied  be- 
tween 99.7°  and  100°F.  The  striking  fact 
is  that  during  the  heat  wave  the  average 
afternoon  temperature  was  100.62°F.  as  com- 
pared to  99.8°  and  99.86°F.  for  sunilar  periods 
preceding  and  following  it.  The  increased 
temperature  during  the  foregoing  period  was 
probably  caused  by  the  high  air  tempera- 
tures and  unfavorable  air  conditions. —  The 
Influence  of  High  Air  Temperature  on  Tuber- 
culosis, H.  Gauss,  J.  Am.  M.  Ass.,  October 
11,  1919,  Ixxiii,  No.  15,  1135. 

Artificial  Pneumothorax. — The  tjrpical 
indication  for  artificial  pneumothorax  is  the 
presence  of  a  process  tending  to  caseate,  pro- 
gressive, ulcerative,  unilateral,  of  recent 
duration  and  accompanied  by  fever,  in  a 
middle  aged  subject.  The  presence  or  ab- 
sence of  adhesions  of  the  pleura  and  their 
extent  must  be  ascertained.  In  two  out  of 
three  cases  inflation  will  prove  impossible  of 
accomplishment.  In  three  cases  where  in- 
flation is  successful  complete  pneumothorax 
vnll  result  only  in  two  cases,  the  third  being 
only  partial.  Observation  of  the  manometer 
will  show  when  the  pleural  cavity  has  been 
penetrated  by  sharp  oscillations  synchron- 
ous with  the  respiratory  movements;  when 
the  oscillations  fail  to  appear  it  may  mean 
that  the  needle  has  become  clogged  while 
passing  through  the  parietes  or  that  the 
needle  has  not  yet  reached  the  cavity  or  that 
it  has  already  penetrated  the  lung.  In  the 
latter  cases  a  descent  of  the  column  of  water 
in  the  manometer  during  a  prolonged  in- 
spiration will  be  noticed.  The  most  com- 
mon accidents  are  subcutaneous  emphy- 
sema, which  is  of  little  importance;  severe 
pains,  which  can  often  be  avoided  but  which 
may  be  due  to  the  tearing  apart  of  adhesions 
in  which  case  caution  in  increasing  the  gas 
pressure  is  imperative.  Very  severe  cere- 
bral symptoms  may  appear.  They  are 
ascribed  by  some  to  gas  emboli  but  appear 
to  be  rather  of  reflex  origin.  The  use  of  too 
great  pressure  of  gas  while  attempting  to 
sever  adhesions  is  often  followed  by  cerebral 
symptoms  such  as  contractures,  palsies,  and 
vasomotor  disturbances.  This  practice  is 
therefore  dangerous.  Rupture  of  the  pleura 
with  the  formation  of  a  pyopneumothorax 
is  one  of  the  more  serious  complications  but 
fortunately  rare.  What  is  more  common  is  a 
serous  effusion,  sometimes  becoming  puru- 
lent, which  while  not  very  serious  per  se  has 
a  retarding  influence  on  the  cure  and  influ- 
ences the  course  of  treatment.  The  results 
of   artificial   pneumothorax  are    a  diminu- 


ABSTRACTS  OF  TUBERCULOSIS 


61 


tion  in  the  expectoration  and  eolith,  dis- 
appearance of  Dacilli,  decrease  in  dyspnea 
and  all  the  other  sv-mptoms  such  as  the  ano- 
rexia. niRht-sweats,  etc.  .Vutopsics  per- 
formed on  sul)jccts  who  had  uncicrRonc  pro- 
longed treatment  with  artificial  pneumo- 
thorax showed  distinctly  the  formation  of 
connective  tissue  in  the  affected  parts  of  the 
lung.  Of  course,  the  procedure  being  only 
a  local  measure,  general  h\-gicne  and  all  the 
measures  which  go  to  buiid  up  body  resist- 
ance against  the  tubercle  bacillus  in  the 
lungs  and  other  organs  must  continue  to  be 
the  principal  part  of  the  treatment  of  tuber- 
culosis.—  Le  pneumothorax  arlificiel  en  lh(- 
rapeutique.  Sa  technique,  ses  complkations, 
ses  rfsullals  cliniques  et  anatomiques,  J.  Ber- 
lier.  Progr.  Mfd.,  July  12, 1919,  No.  28,  272. 

Simpllfled  Pneumothorax  Method.— 
Certain  disadvantages  adhere  to  the  two- 
puncture  method  of  inducing  therapeutic 
pneumothorax,  such  as  the  possibility  of  air 
embolus  in  a  vein  and  the  possibility  of  intro- 
ducing unfiltcred  air  through  the  exposed 
lumen  of  the  needle.  .\  simpler  method  con- 
sists in  using  a  two-way  stopcock  between 
the  s)Tinge  and  needle  employed  for  inject- 
ing a  local  anesthetic.  One  end  of  this 
stopcock  tits  the  point  of  the  s>Tinge  and 
the  other  end  fits  the  needle.  .\  branch  ex- 
tends from  the  side  of  the  stopcock  to  which 
can  be  attached  a  rubber  tubing  leading  to 
the  gas  apparatus.  The  stopcock  is  also 
prox-ided  with  a  two-way  valve,  so  that  when 
it  is  turned  one  way  the  needle  connects  with 
the  s>Tinge  for  drawing  up  and  injecting  the 
local  anesthetic,  and  when  turned  the  other 
way  it  communicates  with  the  side  branch 
leading  to  the  gas  apparatus.  The  advan- 
tages are  summed  up  as  follows:  (1)  The 
operation  is  rendered  much  simpler  and 
easier.  (2)  The  amount  of  trauma  to  the 
pleura  is  greatly  minimized,  and  so  pleural 
shock  is  less  likely  to  occur.  Though  the 
cause  of  pleural  shock  is  not  well  known,  yet 
judging  from  what  is  known  about  shock  in 
general,  it  is  reasonable  to  suppose  that 
pleural  shock  is  less  likely  to  occur  when  the 
pleura  is  punctured  with  a  small  needle  than 
when  it  is  pierced  with  a  dull  trocar  and 
canula.  (3)  Subcutaneous  emphj-sema  is 
less  frequent.  (4)  The  patients'  do  not 
dread  the  operation  so  much  when  this 
method  is  used,  as  they  consider  it  of  a 
minor  character,  and  it  is  well  known  that 
the  state  of  mind  of  the  patient  is  an  im- 
portant factor  in  the  success  of  the  treat- 
ment. The  apparatus  is  illustrated. — .4 
Simplified  Method  for  Inducing  Therapeutic 
Pneumothorax,!.  Rosenblatt,  J.  Am.  M.  Ass., 
Duember  6,  1919,  Ixxiii,  No.  23,  1766. 


Artltlclal  Pneumothorax.— In  fifteen 
cases  of  induced  pneumothorax  in  the  last 
seven  years,  the  immc<iiatc  effects  were  ex- 
cellent, but  the  ultimate  outcome  was  far 
from  satisfactory.  The  long  rest  of  the 
lung  did  not  seem  to  have  improved  the  gen- 
eral condition  on  the  whole,  and  the  disease 
finally  progressed  as  in  cases  in  which  this 
collapse  therapy  had  not  been  applied. — 
Ervaningen  met  den  Ktinslmatigen  Pneumo- 
thorax, B.  II.  Vos,  Sederl.  Tijdschr.  v. 
Ceneesk.,  September  13,  1919,  ii.  No.  11,  713. 


Chemotherapy. — Having  observed  in 
previous  experiments  that  xylol  had  an  ef- 
fect on  tuberculous  processes,  Volpino  insti- 
tuted a  series  of  experiments  to  test  more 
accurately  the  action  of  the  substance.  His 
first  experiments  in  this  direction  were  made 
on  twelve  guinea  pigs,  all  of  about  the  same 
weight,  and  all  inoculated  with  tuberculous 
sputum  fairly  rich  in  bacilli.  Four  da>'s 
after  infection,  six  of  the  guinea  pigs  were 
submitted  to  periodic  injections  of  .xylol,  the 
other  six  animals  being  kept  as  controls. 
One  of  the  six  guinea  pigs  recei\-ing  the 
injections  of  .xj-Iol  died  on  the  twenty-fifth 
day  (probably  from  intoxication),  without 
presenting  any  post  mortem  lesions  other 
than  a  verj-  small  nodule  in  the  peritoneum. 
The  other  five  animals  developed  ver>'  tri- 
fling increase  in  size  of  the  palpable  lymph 
glands,  and,  when  killed  forty-six  days  after 
infection,  presented  much  less  marked  inter- 
nal lesions  than  were  found  in  the  control 
animals.  Further  experiments  showed  that 
if  the  xj'Iol  injections  were  begun  in  guinea 
pigs,  not  too  seriously  infected,  on  the  eiglith 
to  tenth  day  after  infection,  it  was  possible 
to  keep  these  animals  alive  until  the  fortieth 
day  without  the  manifestation  of  more  than 
limited  signs  of  infection.  Whereas,  in 
control  animals,  very  \-isible  external  and 
very  wide-spread  internal  lesions  developed 
by  the  fifteenth  or  eighteenth  day  after  in- 
fection. Other  hydrocarbons  (toluene,  cu- 
mene,  etc.)  were  similarly  tested  with  some- 
what similar  results.  Curative  treatment  by 
the  intramuscular  injection  of  xylol  and 
cumene  (trimethvlbenzene)  has  also  been 
tried  in  the  human  subject  with  encouraging 
results.  The  injections  were  first  made  in 
doses  of  0.5  to  1  cc.  of  the  undiluted  drug, 
but  this  was  found  to  induce  local  pain  and 
some  fever.  More  frequent  doses  of  the 
hydrocarbon  diluted  to  10  per  cent  \vith 
sterilized  olive  oil  could  be  made  without 
the  production  of  either  pain  or  fever. — 
&tude  expirimentale  sur  la  Ihfrapie  de  la 
tuberculose,  G.  Volpino,  Ann.  Inst.  Pasteur, 
March  1919,  xxxiii,  No.  3, 191. 
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Passive  Anaphylaxis  for  the  Recogni- 
tion of  Tuberculous  Meat. — The  experi- 
mental obsen-ations  of  the  author  have 
shown  that  the  muscle  plasma  of  cattle  af- 
fect id  with  tuberculosis,  in  an  advanced  or 
medium  degree,  injected  once  into  rabbits, 
induces  a  condition  of  hy-persensibility,  so 
that  subsequent  injection  of  tuberculin  pro- 
duces passive  anaphj-laxis  of  a  gra\'e  char- 
acter. This  reaction  may  be  regarded  as 
specific,  because  control  rabbits,  injected 
with  muscle  plasma  of  healthy  cattle,  do  not 
react,  or  present  very  slight  disturbance. 
The  anaphylactic  state  may  be  transmitted 
to  other  health}-  rabbits,  but  the  condition 
is  less  intense.  In  both  cases  the  passive 
anaphyla.xis  is  accompanied  by  hvperther- 
mia.  The  reaction  may  be  of  use  to  meat 
inspectors  who  have  to  determine  whether 
meat  is  tuberculous  in  cases  where  the  \is- 
cera  are  not  available,  and  where  the  Ij-mph 
glands  of  the  part  are  not  involved. —  L'ana- 
filassi  passha  per  riconoscimenlo  delle  carni 
tubercololiche,  L.  Granucci,  La  Clin.  Vet., 
February  ZH,  1919,  xlii.  No.  4,  115. 

Arsenic  In  Tuberculosis. — Arsenic  has 
almost  unlimited  alterative  value  and  is  in- 
dicated in  tuberculosis  and  in  anemia.  The 
form  to  be  selected  is  one  that  is  most  easily 
assimilated  and  least  cumulative  in  its  ef- 
fects. Sodium  cacodylate  is  the  salt  that 
best  fulfills  these  conditions;  it  should  be 
given  h\-podermically  in  concentrated,  non- 
voluminous  solution.  Dosage  is  governed 
by  the  age  and  condition  of  the  patient  and 
the  frequency  of  administration;  the  dose 
may  vary  from  one  grain  to  two  grains  or 
more.  It  is  best  given  at  frequent  intervals, 
at  least  twice  a  week.  The  solution  should 
always  be  warmed  to  body  temperature. 
One  case  of  intestinal  tuberculosis  is  reported 
in  a  woman  aged  forty-two,  who  under  treat- 
ment with  sodium  cacodylate,  improved  so 
great!}-  that  she  could  return  to  work. — Ar- 
senic in  Tuberculosis  and  Anemia,  A.  R. 
Caron,  N.  York  M.  J..  September  20,  1919, 
ex,  No.  12.  513. 

Treatment  of  Pulmonary  Tuberculo- 
sis with  Saccharose. — The  author  tried  in 
Amrein's  sanatorium  Lo  Monaco's  injec- 
tions of  saccharose  in  nine  patients  who  had 
profuse  expectoration,  and  in  whom  the 
physical  findings  appeared  to  be  stationary. 
The  only  apparent  efi'ect  obtained  was  a 
reduction  in  the  amount  of  the  ex-pectoration 
in  many  of  the  patients.  The  degree  by 
which  the  amount  of  sputum  was  reduced 
varied  from  20  to  80  per  cent.  Care  and 
accurate  observations  of  the  patients  are 
needful  in  this  treatment,  for  it  is  not  borne 


well  by  all. — Zur  Behandlung  dcr  Lungen- 
tuberkulose  mil  Saccharose,  P.  v.  Schulthess- 
Rechberg,  Corr.  Bl.f.  Schweiz.  Aerzte,  April 
12,  1919,  xlix.  No.  15,  4S4. 

Heteroserotherapy  in  Pulmonary  Tu- 
berculosis.— .\n  attack  of  acute  pleurisy  in 
the  course  of  chronic  pulmonary  tubercu- 
losis with  absorption  of  the  effused  fluid  is 
not  infrequently  followed  by  marked  amelior- 
ation of  s}'mptoms.  This  improvement  has 
been  ascribed  by  some  to  the  mechanical 
action  of  the  fluid  in  compressing  and  im- 
mobilizing the  subjacent  lung,  but  this  ex- 
planation is  not  regarded  as  satisfactory. 
It  is  more  probable  that  the  effusion  in- 
creases the  resistance  of  the  patient  by  a 
form  of  autoserotherapy.  The  authors  in 
1917-18  treated  8  cases  of  chronic  pulmo- 
nary- tuberculosis  by  a  method  of  heterosero- 
therapy. Fluid  from  five  cases  of  pleurisy 
was  used — two  cases  of  primary  tuberculous 
pleurisy  with  effusion,  three  cases  of  acute 
pleurisy  w-ith  effusion  complicating  open  pul- 
monary tuberculosis.  The  effused  fluid  was 
withdrawn  from  the  donors'  chests  w-ith  asep- 
tic precautions  into  flasks  containing  a  2 
per  cent  solution  of  sodium  citrate  in  normal 
saline,  the  final  proportion  of  pleural  fluid 
to  citrated  saline  being  roughly  as  3  to  1. 
In  some  instances  a  rough  estimation  of  the 
number  of  lymphocytes  per  cubic  centimeter 
was  made.  The  fluid  was  sterilized  by  add- 
ing one-tenth  its  volume  of  5  per  cent  phenol 
stirring  in  slowly  and  was  stored  in  the  cold. 
It  was  administered  by  subcutaneous  injec- 
tion, the  initial  dose  being  small,  1  to  2  cc, 
increased  gradually  to  10,  15  or  even  25  cc. 
At  first  injections  were  given  two  or  three 
times  weekly,  later  when  the  larger  doses 
were  reached,  at  weekly  inter\'als.  Occa- 
sionally a  slight  transient  rise  in  tempera- 
ture was  noted,  but  no  other  reaction.  All 
the  cases  treated,  with  the  exception  of  case 
D,  had  extensive  active  disease  of  the  lung; 
in  every  instance  tubercle  bacilli  were  pres- 
ent in  the  sputum.  In  three  of  the  cases 
the  treatment  had  no  apparent  effect;  in  two, 
where  improvement  coincided  with  treat- 
ment, there  had  been  signs  of  improvement 
before  it  was  commenced.  Two  cases  who 
were  going  steadily  downhill  in  spite  of 
other  measures,  showed  rapid  and  marked 
improvement;  in  the  remaining  case  (D), 
where  the  patient's  general  condition  was 
good,  troublesome  symptoms  that  had  per- 
sisted for  months  disappeared.  The  au- 
thors conclude  that  heteroserotherapy  is 
worthy  of  further  investigation. —  'Hetero- 
serotherapy" in  Pulmonary  Tuberculosis,  J. 
J.  Perkins,  R.  A.  Young  &•  IF.  O.  Meek, 
Lancet,  September  27, 1919,  No.  5013,  556. 
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Tuberculosis  Vaccine.— Vaccine  pre- 
pared by  von  Ruck  was  employed  in  41  cases 
of  tuberculosis.  Twenty-four  were  cliarity 
cases  and  17  private.  Of  the  former,  there 
were  14  apparent  recoveries,  7  Krcatly  im- 
proved, 2  improved,  and  1  failure.  Of  the 
private  cases,  \i  were  early  cases  and  all 
apparently  recovered;  4  advanced  cases  also 
apparently  recovered;  the  remaining  two 
cases  improved.  :\  series  of  experiments  on 
guinea  piRS  also  showed  thai  the  animals 
can  be  protected  against  a  mild  infection 
with  living  tubercle  bacilli  by  the  admini- 
stration of  the  vaccine,  and  that  the  active 
serum  taken  from  human  subjects  after 
treatment,  or  after  prophylactic  vaccination 
with  the  same  vaccine,  acquires  a  higher  de- 
gree of  germicidal  action  upon  living  tubercle 
bacilli  than  is  present  in  normal  or  tubercu- 
lous persons. — Specific  Treatment  of  Tuber- 
culosis, G.  T.  Brown,  Therap.  Gaz.,  ^fay  IS, 
1919. 

Defensive  Ferments  In  Tuberculin 
Therapy. ^Dargallo  explains  all  tuberculin 
reactions  as  an  anaphylactic  shock  brought 
about  by  the  union  of  a  preformed  defensive 
ferment  with  a  foreign  protein,  the  tuber- 
culin. The  active  substance  in  tuberculin 
is  always  one  and  the  same,  a  protein  of  the 
tubercle  bacillus,  or  the  endoto.xin  of  the 
same.  This  substance  in  the  tuberculin, 
ejected  from  the  focus,  or  injected  from  with- 
out, gives  rise  in  the  body  to  the  formation 
of  antibodies,  thus  causing  a  modified  im- 
munity or  sensitization.  These  antibodies, 
described  by  WollT-Eisner  as  lysins.  are  the 
same  as  the  defensive  ferments  of  Turros 
and  the  author.  These  preformed  ferments, 
of  cellular  origin,  will  attack  and  digest  the 
less  to.xic  protein  contained  in  the  tuberculin, 
splitting  it  into  minute  and  highly  toxic  mole- 
cules (Eber's  Tubcrculopirine,  or  the  Tuber- 
culolysin  of  Wol£f-Eisner)  and  thus  causing 
anaphylactic  shock.  This  theory  explains 
the  local,  focal  and  general  reactions. — Los 
Fermentos  Defensives  en  la  Tuberculolerapia, 
R.  Dargallo,  Arch.  Espan.  d.  Tisiologia,  Jan- 
uary 1919,  i.  No.  1,  79. 

Culture  of  the  Tetanus  Bacillus  In  the 
Presence  of  Tuberculin.  — 1.  From  the  re- 
sults of  his  experiments.  Marino  concludes 
that  a  culture  medium  containing  1  mgm.  of 
tuberculin  per  cubic  centimeter  never  per- 
mits the  growth  of  the  tetanus  bacillus. 
This  suggests  a  very  convenient  method  of 
estimation  of  the  amount  of  tuberculin  pres- 
ent in  a  culture  of  the  tubercle  bacillus. 
Ten  cubic  centimeters  of  the  filtrate  of  a 
tuberculous  culture  is  placed  in  a  test  tube 
and  sown  with  tetanus  bacillus.  If  the 
tetanus  bacillus,  under  anaerobic  conditions, 


docs  not  grow,  it  may  be  concluded  that  at 
least  I  mgm.  of  tuberculin  per  cubic  centi- 
meter is  present.  In  order  to  estimate  the 
amount  of  tuberculin  more  exactly,  ten 
tuljes  are  taken,  and  in  them  is  placed  a 
quantity  of  filtrate  increasing  from  1  to  10 
cc,  along  with  ordinary  Iwuillon  decreasing 
in  amount  from  '>  to  I  cc.  The  tubes  are 
then  sown  with  the  bacillus  of  tetanus,  and 
rendered  anaerobic.  2.  l'"ollowing  up  the 
above  melhixi.  .Marino  di-scovered  that  anti- 
tuberculous  scrum  and  normal  serum,  in 
general,  neutralize  tuberculin  without  any 
difference,  both  permitting  the  growth  of  the 
tetanus  bacillus  at  the  end  of  forty-eight 
hours.  Sometimes  one  may  even  find  that 
normal  scrum  neutralizes  tuberculin  better 
than  does  antituberculous  scrum,  permitting 
the  growth  of  the  tetanus  bacillus  at  the 
end  of  forty-eight  hours,  while  the  specific 
scrum  may  not  permit  growth  until  the  end 
of  the  third  or  fourth  day.  3.  Using  the 
same  method,  Marino  found  that  the  human 
and  bovine  types  of  tubercle  bacillus  per- 
mitted the  growth  of  the  tetanus  bacillus 
up  to  the  thirtieth  to  thirty-fifth  day,  while 
the  equine  type  of  the  tubercle  bacillus  per- 
mitted the  development  of  the  tetanus  ba- 
cillus up  to  the  fiftieth  day.  The  amount  of 
tuberculin  in  cultures  of  human  and  boWne 
bacilli  was  always  greater  than  in  cultures 
of  the  equine  bacilli  of  the  same  age. — (/)  De 
la  culture  du  bacille  du  titanos  en  prlsence  de 
la  tuberculine,  F.  Marino.  Revisia  llig.  y 
Sanidad  Pecuarias,  Madrid,  June  1919,  it, 
No.  6,  349.  De  la  culture  du  bacille  titan- 
ique  en  presence  de  la  tublrculine.  Procldi  de 
dosage  de  la  tuberculine,  F.  Marino,  C.  R. 
Soc.  Biol.,  Paris,  July  12,  1919,  U.t.tii,  No. 
22,  821.  (2)  De  la  culture  du  bacille  t(tan- 
ique  en  presence  de  la  tuberculine.  Determin- 
ation du  pouvoir  aniitoxiquc  des  serums  anti- 
tuberculeux,  F.  Marino,  Ibid,  823.  (3)  De  la 
culture  du  B.  titanique  en  presence  de  la  tu- 
berculine, F.  Marino,  Ibid,  831  (from  Vet. 
Rev.,  November  1919,  Hi,  No.  4). 

Outcome  with  Surgical  Tuberculosis. 

^The  authors  report  on  the  present  condi- 
tion of  537  patients  given  operative  treat- 
ment at  Basel  in  1913.  The  data  presented 
show  that  tuberculous  processes  in  fingers, 
toes,  wrists,  glands,  tendons,  soft  parts  and 
skin  can  be  successfully  treated  almost  any- 
where. With  tuberculous  lesions  in  ribs, 
sternum,  clavicle,  scapula,  radius  or  ulna, 
urogenital  organs,  intestines  or  peritoneum, 
one  is  justified  in  applying  treatment  in  the 
mountains  or  the  lowlands  as  most  conven- 
ient. Hut  treatment  in  a  mountain  climate 
is  extremely  desirable  with  tuberculous  le- 
sions in  the  spine,  pelvis,  humerus,  shoulder, 
femur,  tibia  or  fibula,  and  in  the  hip,  knee 
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and  ankle  joints.  The  advantages  of  a 
mountain  climate  in  this  group  are  evident 
in  the  figures,  and  the  necessity  for  a  moun- 
tain sanatorium  for  this  group  as  an  annex 
to  ether  hospitals  is  urged.  For  the  whole 
of  Switzerland,  probably  one-fifth  of  the 
average  15,000  cases  of  surgical  tuberculosis 
require  altitude  treatment  in  addition  to  the 
other  measures.  The  aim  should  be  there- 
fore to  provide  mountain  sanatorium  ac- 
commodations for  these  3000  that  require  it, 
with  a  system  of  interchanges  between  san- 
atoriums  and  hospitals  to  give  this  special 
group  the  advantages  of  altitude.  Even 
those  patients  already  living  in  the  moun- 
tains need  the  care  and  training  of  a  sana- 
torium.   The  course  of  treatment  %vith  sur- 


gical tuberculosis  usually  takes  one  or  more 
years  while  the  course  with  pulmonary  tuber- 
culosis is  generally  restricted  to  a  few  months. 
As  children  form  the  large  contingent  of  sur- 
gical tuberculosis  cases  the  loss  of  time  does 
not  matter  so  much.  The  system  of  sana- 
toriums  should  be  supplemented  with  insti- 
tutions where  the  convalescent  and  recovered 
should  be  gradually  accustomed  to  resume 
work  and  train  for  future  activity  under 
medical  supervision.  There  should  be  a 
kind  of  employment  bureau  in  connection, 
designed  for  these  more  or  less  handicapped 
persons.— jDie  Slatistik  der  chirurgischen  Tu- 
berkulosen  in  Basel  fur  das  Jahr  1913,  F.  de 
Quervain  &"  H.  Hunziker,  Corr.  Bl.  f.  Schweiz. 
Aerzte,  May  24,  1919.  xlix,  No.  21,  761. 
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Drugs  In  Tuberculosis.  — It  is  now  Kcn- 
erally  rccopnizcd  that  drugs  occupy  a 
secondar)'  place  in  the  treatment  of  tuber- 
culosis, but  unfortunately,  it  has  been  for- 
gotten that  they  also  occupy  a  necessary 
place.  Without  proper  dietetic  and  hy- 
gienic management,  drugs  are  of  small 
serx'ice.  On  the  other  hand,  recover)'  is 
often  not  complete  and  not  maintained 
without  them.  The  relative  failure  of  sana- 
torium treatment  is  to  be  attributed  to  the 
neglect  of  their  powerful  aid.  Two  groups 
of  remedies  have  "stood  the  test  of  time;" 
namely,  certain  iodin  compounds,  and 
creosote  and  its  congeners.  The  use  of 
calcium,  introduced  on  the  somewhat  crude 
basis  that  calcification  and  fibrosis  are  the 
natural  methods  of  healing  of  tubercles  and 
tuberculous  ulceration,  is  a'so  commended. 
These  drugs  help  tuberculous  patients  to 
recover  and  to  stay  "well."  Iodin  in  the 
infiltrative  stage;  phenol,  creosote  or  guaia- 
col  for  use  in  the  more  advanced  stage,  or  in 
the  presence  of  fever;  and  calcium  for  use 
throughout,  are.  aUhou,gh  secondary,  never- 
theless ncccssar>'  agents  in  the  successful 
management  of  the  great  mass  of  cases  of 
chronic  pulmonary  tuberculosis.  They  are 
to  be  used  freely — with  discretion  to  be 
sure,  and  with  individualization — but  also 
with  persistence. —  The  Place  of  Drugs  in 
Tiib'-riulosis.  5.  Solis-Cohcn,  Penna.  if.  J., 
Oclobn  lOlQ,  i.r.;/,  ^'o.  II. 


Trontment  of  Syphilis  In  Tuberculous 
Patients. —  It  is  a  not  uncommon  occurrence 
to  find  both  a  syphilitic  and  tuberculous 
infection  in  the  same  person.  The  litera- 
ture is  full  of  data  as  to  the  incidence  of  tuber- 
culosis among  sxphilitics.  The  various 
investigators,  however,  worked  on  markedly 
different  material,  causing  percentages  to 
vary  considerably.  Tedeschi  reports  that 
70  per  cent  of  the  cases  of  tuberculosis 
developing  during  a  period  of  ten  years  in 
his  prison  ser\'ice  occurred  on  luetic  soil. 
The  other  investigators'  figures  vary  from 
5  to  4.1  per  cent.  Bronfenbrcnner  attrib- 
utes the  frequency  of  tuberculosis  among 
s>'philitics  to  the  s\-philis  as  such  or  to  the 
antis\-philitic  treatment  lowering  the  resist- 
ance of  the  patient  so  as  to  make  him  more 
susceptible  to  a  new  infection  of  tuberculosis 
or  render  him  less  resistant  against  the 
progress  of  the  disease  already  contracted. 
He  refers  to  the  enthusiasm  many  clinicians 
showed,  a  few  years  ago.  following  a  report 
that  tubcrculos's  was  greatly  benefited  by 
mercurial  injections  The  author  states 
this  report  was  a  little  premature  as  it  was 
shown  that  these  patients  who  showed 
improvement  had  syphilis  also  and  that 
results  were  only  temporary,  .■\ccording  to 
Hartz  and  other  observers,  mercury  was 
shown  to  be  detrimental  to  patients  with 
tuberculosis.  With  the  advent  of  salvarsan 
many  optimistic  results  ha\e  been  reported. 
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Tlie  author's  experience  docs  not  verify  this, 
lie  piives  many  case  reports  of  patients  with 
a  dual  infection  treated  with  arsphenamine 
alone  and  comes  to  the  following  conclusions: 
Mercury  should  be  used  with  great  caution 
in  tuberculous  patients.  The  deleterious 
elTcct  is  not  immediate  but  appears  months 
later  as  pointed  out  by  Hartz.  Arsphena- 
mine is  the  drug  of  choice  but  should  be  given 
in  small  doses  at  long  intervals  as  in  his  expe- 
rience the  ordinary  dose  accentuates  active 
foci  and  is  proved  to  cause  a  flare  up  in 
latent  lesions. —  The  Treatment  of  Syphilis 
in  Tiibrrcidou!  Patiejtts,  J.  A.  Elliott,  Am. 
J.  Syph.,  April  1919,  Hi,  No.  2,  201. 

Treatment  of  Chronic  Cough. — Voor- 
hees  classifies  the  causes  of  chronic  cough 
under  three  heads:  (1)  mechanical  irritation 
of  the  vagus;  (2)  bacterial  infection  some- 
where along  the  path  of  the  airways;   (3) 
sensitization  to  protein  toxin  and  to  pollens. 
Mechanical   causes   are   new   growths,   en- 
larged glands,   diseased  tonsils,   aneur\'sm, 
elongated  uvula;  foreign  body  in  the  trachea, 
bronchi    or   lungs.     Bacteria   may   include 
not   only  the  pneumococcus,   the   tubercle 
bacillus,    but    even    the   common    bacteria 
involved   in  ordinary  colds.     Foreign   pro- 
teins may  be  from  horse  dandruff,  chicken 
feathers,  the  hair  of  dogs,  cats,  mice,  and 
rabbits;  food  proteins  such  as  egg,  lobster, 
veal,  etc.     If  mechanical  and  sensitization 
causes  can  both  be  excluded  then  we  have 
to  deal  chiefly  with  the  activities  of  pus 
forming  microorganisms.     In  such  event  an 
autogenous  vaccine  may  be  of  great  service 
in  treatment,  and  acidosis  must  be  guarded 
against   by   the   administration   of  sodium 
bicarbonate,  sodium  citrate,  and  other  alka- 
lies   in    large   doses   plus   the   acid    fruits. 
General  tonics  may  be  used  with  good  efTect, 
and  of  these  strychnine  is  especiall)-  useful 
since  it  acts  almost  specifically  on  relaxed 
mucous     membraaes.     Finally,     antiseptic 
agents   must   be  judiciously   employed,   as 
the  silver  salts,  or  the  oily  antiseptics,  such 
as  menthol  in  oil,  thymol,  oil  of  cloves,  in 
from  5  to  25  per  cent  solution,  1  cc.  being  in- 
troduced into  the  trachea  at  each  sitting  and 
allowed  to  gravitate  into  the  affected  bron- 
chus by  the  patient  lying  down  on  the  side 
in     question.     Dichloramine-T     in     chlor- 
cosane  oil  is  one  of  the  most  active  anti- 
septics for  chronic  infections  and  the  only 
precautions   to   be   observed  are   that   the 
liquid  be  fresh,  neither  acid  nor  alkaline, 
free  from  foreign  matter,  and  that  it  reach 
the  free  exposed  surface  where  the  bacteria 
are  supposed  to  be.     To  succeed,  the  patient 
must  be  willing  to  have  the  X-ray  and  other 
tests    which    may   be    necessary. — Causes, 
Diagnosis  and  Treatment  of  Chronic  Cough, 
T.  W.    Voorhe.es,  Am.  Med.,  October  1919, 
xiv.  No.  10,  635. 


The  Surgical  Treatment  of  Tubercu- 
lous   Stenosis    of    the    Larynx.— In    the 

majority  of  cases,  lani'ngeal  stenosis  is  not  a 
complication,  but  rather  a  clinical  manifes- 
tation occurring  during  the  ordinary  evolu- 
tion of  tuberculosis  of  the  lan,'nx.  The  ste- 
nosis almost  invariably  progresses  slowly 
and  it  is  only  at  the  ultimate  phase  of  the 
process  that  a  rapid  progress  of  the  lesion 
occurs  which  ends  fatally.  From  the  view- 
point of  treatment,  tuberculosis  of  the  larynx 
is  no  longer  a  fatal  affection.  Unquestion- 
ably, local  medical  treatment  may  be  very 
useful  in  certain  cases  and  inhalations,  fu- 
migations and  spra>angs  are  precious  adju- 
vants to  the  general  antituberculous  treat- 
ment. The  same  may  be  said  of  rest  cures, 
climatotherapy  and  heliotherapy.  But  these 
therapeutic  measures  are  often  unsuccessful. 
The  galvanocautery  and  the  curette  can  be 
employed  without  danger  in  tuberculous 
lesions  of  the  larj-nx  and  th\-rotomy  has 
been  resorted  to  in  order  better  to  reach  the 
stenosing  lesions  with  these  instruments. 
In  a  certain  number  of  instances  the  results 
obtained  have  been  good,  but  occasionally 
success  has  not  been  as  favorable  as  might 
ha\'e  been  expected  for  the  reason  that  com- 
plications have  ensued.  It  seems  necessary 
to  determine  the  indications  for  other  sur- 
gical procedures  in  tuberculous  laryngeal 
stenosis.  When  the  patient's  general  health 
is  good  or  satisfacton,',  when  the  pulmonary 
lesions  are  limited  in  extent  and  follow  a  slow 
evolution,  removal  of  the  tuberculous  granu- 
lations with  the  curette,  cautery  or  cutting 
forceps  by  the  endolaryngeal  route  may  be 
attempted. 

In  a  certain  number  of  extremely  favorable 
cases,  a  kind  of  radical  cure  may  be  essayed 
b>'  the  exolar\-ngeal  route.  By  this  technic 
tracheotomy,  laryngectomy,  larNTigo-fissure 
or  laryngostomy  can  be  resorted  to.  The 
three  latter  operations  have  undoubtedly 
resulted  successfull\',  but  they  have  also 
been  followed  by  numerous  unsuccessful 
results  in  that  cicatricial  recurrence  has 
taken  place  and  for  this  reason  considerable 
reserve  should  be  maintained  in  regard  to 
their  real  value.  Tracheotomy  alone  is 
especially  indicated  in  cases  of  stenosis  of 
the  lar\-nx,  the  low  operation  being  prefer- 
able, because  it  does  not  involve  division  of 
the  cartilages  and  also  because  it  will  not 
compromise  the  success  of  further  operations 
on  the  lar>Tix.  When  the  case  is  urgent, 
epiglottectomy  should  be  done  to  relieve  the 
dvspnea. — Editorial,  N.  York  M.  J.,  March 
20,  1920,  cxi,  512. 

Tuberculin  Treatment  of  Asthma 
Due  to  Tuberculous  Glands. — Asthma 
from  hilum  and  perihilum  tuberculosis  is 
common  in  childhood;  asthma  of  this  type 
is  probably  a  form  of  anaphylaxis  or  allergy 
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toward  ihc  toxin  of  the  tubercle  bacillus. 
In  o  Rood  pcrccntaRC  of  cases  tuberculin 
treatment  rapidly  improves  the  morbid 
process  or  even  produces  a  radical  cure. 
This  improvement  is  much  more  rapid  than 
in  cases  treated  without  tuberculin.  Of 
course  tuberculin  is  used  in  conjunction 
with  other  therapeutic  measures. —  Tra- 
lamifnlo  del  asma  i^tnulii'nar  liibfrciiloso  por 
la  luhnrciilinii.  L.  V .  lilanio,  Semana  Med., 
June  12.  lOlQ.  xxii.  624. 

X-rays  In  Tubei^ulous  Adenitis. — 
Surger.'  alone  in  tuberculous  adenitis  docs 
not  usually  Rive  satisfactor>-  results.  Re- 
sults in  early  cases  with  radium  are  undoubt- 
edly Rood,  but  equally  Rood  results  can  be 
obtained  with  the  X-rays,  which  are  usually 
more  easily  available.  X-ray  treatment 
alone  will  cure  the  very  early  case,  but  it 
is  usually  best  to  operate  when  all  pcri- 
Rlandular  inflammation  has  subsided  and 
the  Rlands  can  be  detected  only  on  careful 
palpation, — usually  after  six  to  ciRht  weeks' 
X-ray  treatment.  If  this  is  not  done  a  con- 
siderable number  of  apparent  cures  relapse. 
Where  softening  is  already  present  treat- 
ment should  be  surgical,  followed  by  the 
X-rays  very  soon  after  operation.  Dis- 
charginR  sinuses  thus  treated  heal  in  a  few 
weeks. — X-rays  in  Treatment  oj  Tuberculous 
Adenilis.  I'.  Urrnaman-Johnson,  Brit.  M.  J., 
December  20,  1919,  812. 

Tuberculin. — Recent  literature  shows 
that  most  observers  consider  tuberculin  of 
great  assistance  in  pulmonary  tuberculosis. 
Some  obser\ers  are  more  conservative  in 
their  estimate  of  the  value  of  tuberculin. 
Tuberculin  has  not  been  used  extensively 
in  the  treatment  of  bone  and  joint  tuber- 
culosis, and  by  few  orthopedic  surgeons. 
Some  believe  that  tuberculin  in  small  doses 
at  proper  intervals  is  of  undoubted  value  in 
the  treatment  of  selected  cases  of  tubercu- 
lous bone  and  joint  infections.  Others  con- 
sider it  to  be  of  decided  value  in  the  treat- 
ment of  tuberculous  joints  and  that  it  can 
be  administered  during  any  stage  of  the 
disease.  Tuberculin  has  not  been  given  a 
sufficiently  long  or  extensive  trial  in  ortho- 
pedic cases  and  criticism  in  such  cases  would 
be  unfair.  Furthermore,  the  orthopedists 
had  used  tuberculin  in  either  single,  fairly 
large  doses,  or  had  repeated  the  same  dose 
at  short  intervals.  In  this  way  they  fre- 
quently got  severe  constitutional  reactions. 
The  belief  has  grown  that  for  therapeutic 
purposes  tuberculin  should  be  given  in  increas- 
ing doses  and  regulated  so  as  to  avoid  a 
reaction.  For  the  proper  management  and 
treatment  of  a  case  of  bone  and  joint  tuber- 
culosis with  tuberculin,   there  were   three 


essential  factors:  First,  a  correct  diagnosis; 
second,  a  thorough  knowledge  of  the  symp- 
toms, course  of  (he  disease,  and  probable 
complications;  third,  an  accurate  knowl- 
edge of  the  dose  of  tuberculin  and  its  action. 
Tuberculin  may  be  very  toxic,  and  if  un- 
wisely or  improperly  administered  harm 
may  result.  The  patient  may  die.  Great 
care  must  be  exercised.  It  is  arguecl  that 
subcutaneous  injections  in  increasing  doses, 
beginning  with  small  innocuous  quantities, 
will  cau.se  the  production  of  substances  in 
the  blood  that  will  destroy  or  lysinize  the 
tubercle  bacilli.  If  the  tuberculin  is  given 
in  increasing  and  properly  regulated  doses 
the  tubercle  bacilli  will  gradually  be  killed 
and  the  patient  will  become  resistant  to 
tuberculous  invasion  through  loss  of  h\per- 
susceptibility  to  tubercle  bacilli.  Patients 
who  receive  tuberculin  and  do  not  receive 
orthopedic  treatment  arc  never  cured.  In 
a  series  of  cases  tuberculin  was  administered 
to  the  patients  while  they  received  ortho- 
pedic treatment.  It  w.is  found  that  the 
patients  were  not  cured  by  the  administra- 
tion of  tuberculin.  Not  a  single  case  was 
entirely  successful.  Tuberculin  produced  a 
tolerance  for  tuberculin  and  not  for  the 
tubercle  bacillus  or  all  of  its  toxins.  The 
conclusions  arrived  at  are:  (1)  Tuberculin 
does  not  cure  tuberculosis  of  the  bones  and 
joints.  (2)  In  the  majority  of  cases,  tuber- 
culin therapy  causes  no  noticeable  beneficial 
influence  upon  the  bone  or  joint  lesion. 
(3)  In  a  small  proportion  of  cases  there  has 
been  an  improvement  of  the  lesion.  (4) 
In  some  cases  there  may  be  a  distinct  accen- 
tuation of  the  disease.  (5)  New  abscesses 
may  appear  during  and  after  completion  of 
tuberculin  treatment.  (6)  Relapses  occur 
after  apparent  improvement. —  Tuberculin, 
S.  Kleinbcrg.  J.  Orlhop.  Surg.,  December 
1919,  I,  No.  12,  722. 

Tuberculin  In  Minutest  Doses. — Only 

the  minutest  doses.  long  kept  up.  are  efTec- 
tual;  the  ordinary  large  doses  used  by  others 
do  actual  damage.  Success  with  these 
minutest  doses  is  not  confined  to  pulmonary 
tuberculosis  but  Poncet's  "chronic  tuber- 
culous rheumatism"  subsides  under  it  like- 
wise, and  a  number  of  other  lesions  and 
morbid  conditions  which  have  nex'er  been 
connected  with  tuberculosis  hitherto. 
Their  disappearance  under  this  method  of 
treatment  throws  new  light  on  their  etiol- 
ogy, so  that  this  "tuberculin  diagnostic- 
therapeutic  test."  is  opening  new  fields  for 
research  and  effectual  treatment.  It  has 
proved  exceptionally  useful  for  the  new 
recruits,  disclosing  those  who  already  are 
infected  even  slightly,  and  enabling  them  to 
throw   off    the    infection,    while    they    are 
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spared  the  inconvenience  and  disappoint- 
ments from  futile  treatment  on  other  grounds. 
He  has  found  the  minute  doses  extremely 
useful  further  to  stimulate  the  vital  forces 
in  advanced  pulmonary  tuberculosis,  as,  for 
instance,  when  artificial  pneumothorax  has 
ceased  to  prove  effectual.  The  dose  has 
been  too  large  whenever  disturbances  of 
any  kind  follow.  The  Xo.  00  "ultrasmall 
dose"  is  0.05  cc.  of  a  100.000,000  solution. 
The  next  lower  strength  is  made  with  one 
part  of  this  solution  and  nine  parts  distilled 
water  containing  \  per  cent  phenol.  Fur- 
ther dilutions  are  made  in  the  same  way 
down  to  quintillions  or  beyond.  The 
optimal  dose  is  that  followed  by  frank 
improvement  in  the  morbid  picture.  The 
first  improvement  is  usually  transient,  and 
the  reappearance  of  s\-mptoms  is  the  signal 
for  a  new  injection.  It  should  never  be 
made  before  the  benefit  from  the  preceding 
injection  begins  to  decline.  As  treatment 
continues,  the  benefit  is  seen  to  be  more  and 
more  lasting  each  time,  demonstrating  an 
actual  cumulative  beneficial  action.  There 
can  thus  be  no  regularity  in  the  dates  of 
the  injections.  The  intervals  vary  from 
case  to  case  and  at  different  periods  in  the 
same  patient.  We  see  surprising  benefit 
from  tuberculin  treatment  in  these  minute 
doses  in  many  morbid  conditions  which 
ha\e  never  been  supposed  before  to  have 
any  connection  with  tuberculosis.  Their 
complete  subsidence  under  this  method  of 
treatment  certainly  suggests  that  tubercu- 
losis is  one  factor  if  not  the  onlx-  one.  This 
group  includes  not  only  apical  cases,  but 
cases  of  peritonitis,  pericolitis,  enteritis  in 
members  of  tuberculous  families,  joint, 
glandular  and  gastro-intestinal  lesions,  en- 
docrine disturbances,  etc.  The  tuberculin 
treatment  reveals  the  tuberculous  nature  of 
the  morbid  process  and  often  proceeds  to 
cure  it.  In  a  case  of  unilateral  optic  neu- 
ritis, for  instance,  this  treatment  induced 
marked  improvement  and  the  presumptive 
diagnosis  was  confirmed  by  discover^'  of  a 
minute  tubercle  close  to  the  entrance  of  the 
optic  nerve  into  the  eye.  Continuing  the 
tuberculin  treatment  resulted  in  the  com- 
plete subsidence  of  the  lesion  and  recovery 
of  vision.  Both  clinical,  operative  and 
necropsy  findings  have  confirmed  the  tuber- 
culous nature  of  this  great  variety  of  morbid 
conditions  which  show  such  marked  im- 
provement under  these  courses  of  minute 
doses  of  tuberculin.  .As  long  as  appreciable 
improvement  is  manifest  the  same  dose 
must  be  repeated  indefinitely,  merely 
"marking  time  to  keep  step,"  as  it  were. — 
Sobre  la  priieba  diagnoslico,  tcrapeiitico  de 
la  tubercuUna,  J.  J.  Vit6n,  Sent.  Med., 
July  10,  1919,  xxvi,  No.  28,  29. 


The  Administration  of  Tuberculins.— 

Tuberculin  has  proved  a  valuable  adjunct 
in  the  treatment  of  tuberculosis.  It  ought 
to  be  administered  carefully,  and  only  by 
one  who  is  thoroughly  familiar  with  its 
action  and  effects  upon  the  tuberculous 
body.  The  initial  doses  should  be  smaller 
and  the  inter\'al  between  doses  longer  in 
active  cases.  The  clinical  method  of  giving 
tuberculin  is  not  always  free  from  danger, 
because  of  the  possibility  of  overstimula- 
tion, the  only  gauge  indicating  the  approach 
of  the  overtolerant  dose  being  the  appear- 
ance of  fever,  headache,  and  pain.  .Another 
unfavorable  factor  for  the  clinical  method  is 
the  likelihood  of  not  causing  any  stimula- 
tion in  the  tuberculous  foci  if  the  doses  are 
not  increased  rapidly  enough,  or  if  the 
interval  between  doses  is  too  remote.  The 
neutrophilic  index  may  be  used  as  the  guide 
to  the  proper  dose  of  tuberculin  by  the  fol- 
lo\ving  method:  If  the  neutrophilic  index  is 
94,  that  is  94  per  cent  of  polynuclear  neu- 
trophile  leucocytes,  with  one  solid  lobule, 
and  6  per  cent  of  pohTiuclear  neutrophile 
leucocytes  vnXh  two  separate  and  distinct 
lobules,  then  give  tuberculin.  If  the  neu- 
trophilic index  is  very  low,  80  to  92.  that  is, 
80  to  92  per  cent  of  polynuclear  neutrophile 
leucocytes,  with  one  solid  lobule  and  20 
to  8  per  cent  of  polj-nuclear  neutrophile 
leucocytes  with  two  or  more  distinctly 
separate  lobules,  double  the  preWous  dose. 
If  the  index  is  repeatedU-  94,  increase  the 
dose  by  one,  two.  or  more  tenths,  according 
to  the  repeated  index  at  94.  Xever  gi^"e 
tuberculin  if  the  neutrophilic  index  is  96 
or  above,  that  is.  96  per  cent  of  pohmuclear 
neutrophile  leucocytes  with  one  solid  lobule, 
and  4  per  cent  only  of  pohTiuclear  neutro- 
phile leucoc>'tes  with  two  or  more  lobules 
distinctly  separate.  By  this  method  the 
dangers  of  tuberculin  are  eliminated  and  the 
best  results  are  derived  We  have  a  fair 
gauge  when  to  start  it,  when  to  repeat  or 
increase  the  dose,  and  especially  when  not 
to  give  it  at  all. —  The  Administration  of 
TubcrcuUns,  W.  J.  Diirel,  Ne-w  Orleans 
M.  &-  S.  J.,  October  1919,  Ixxii,  No.  4,  164. 

Vaccination  Against  Tuberculosis. — 

Maragliano  brings  down  to  date  his  report 
on  the  vaccination  of  children  and  others 
against  tuberculosis,  which  he  has  been 
advocating  for  twenty-five  years.  He  aims 
to  produce  a  minute  focus  by  subcutaneous 
injection  of  dead  tubercle  bacilli,  theorizing 
that  in  this  focus  antigens  will  be  produced 
and  that  they  will  pass  into  the  circulation 
from  this  focus,  thus  slowl\-  and  progres- 
sively inducing  the  production  in  the  body 
of  immunizing  materials.  His  clinical  and 
biologic  tests  have  demonstrated  that  this 
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production  of  antibodies  docs  actually 
occur.  Research  now  under  way  with 
Sivori's  miHlilication  of  the  fixatidn  reaction 
test  has  shown  an  appreciable  reaction  in 
healthy  persons  in  two  weeks  after  the 
vaccination:  First  the  antigens  show  up 
more  and  more  while  the  antibodies  arc 
scanty;  then  the  antilKnlics  become  more 
and  more  evident  by  the  end  of  one  and 
two  months,  and  they  become  ver>'  pro- 
nounced by  the  end  of  the  third  month. 
Then  the  antibo<lii-s  show  an  ascending 
curve  while  the  antii^cn  curve  keeps  low. 
By  the  end  of  the  fourth  month  ttic  two 
curves  run  parallel  for  two  months  and  then 
the  antigen  curve  descends  strikingly 
while  the  antibody  curve  persists  nearly  the 
same  in  its  later  course.  The  same  results 
were  obtained  in  monkeys  and  cows  as  in 
man,  and  five  monkcN-s  thus  vaccinated 
were  injected  at  the  fifth  month  with  0.1 
mgm.  of  living  bacilli,  and  all  surnved. 
Four  of  the  five  controls  died  within  five 
months.  .Ml  these  findings  harmonize  with 
those  obtained  by  study  of  the  agglutinat- 
ing and  opsonic  power  after  the  vaccination. 
The  findings  were  likewise  positive  in 
infants  bom  from  women  that  had  been 
vaccinated  in  this  way  during  pregnancy. 
Similar  response  to  the  tests  were  obtained 
by  Levi  at  Parma;  he  determined  the 
presence  of  antigens  and  antibodies  in  the 
blood  of  mother  and  fetus,  in  the  placenta 
and  in  the  milk. 

The  vaccination  was  applied  to  3702 
members  of  families  with  tuberculosis 
between  1907  and  1914.  The  later  history 
of  1893  is  known  to  date,  1915;  of  this 
number  1819  were  li\-ing  and  63  had  died 
from  other  than  tuberculous  processes  and 
only  11  had  died  from  tuberculosis.  All 
those  vaccinated  in  1907  were  found  to  be 
in  good  health  to  date.  Of  26  among  the 
earliest  vaccinated  recently  reexamined  by 
a  naval  medical  officer,  all  were  in  robust 
health,  while  the  complement  deviation  test 
revealed  persistence  of  immune  principles 
with  predominance  of  antibodies.  .\  num- 
ber of  persons  have  been  vaccinated  else- 
where and  in  other  countries  but  Marag- 
liano  does  not  include  these  in  his  statistics. 
Xo  inconveniences  from  the  vaccination 
were  ever  observ-ed,  but  the  question 
whether  the  persons  vaccinated  might  have 
escaped  tuberculosis  without  this  extra- 
neous aid  can  be  answered  only  by  applica- 
tion of  the  method  on  a  larger  scale.  .\t 
present,  man  can  defend  himself  against 
tuberculosis  only  by  acquiring  a  specific 
resistance  against  the  bacillus  which,  not- 
withstanding all  the  measures  of  social 
prophylaxis,  is  bound  to  get  to  him.  In 
this,  Alaragliano's  research,  that  is,  Italy, 


has  led  the  way. —  Vaccinazione  ed  immunila 
aniiltihrri-olarf — Sliidi  vari  siiJIit  lubercolosi — 
Terapia  sprciJUa.  E.  .\faragliano,  Rif.  ifed., 
July  5.  1919,  XXXV.  jWo.  27,  S42. 

Sun  Treatment.— .-X  new  method  of  ap- 
pUing  heliotherapy  by  means  of  a  lens  was 
called  to  the  attention  of  I»vett  in  the  spring 
of  1919,  and  he  reports  the  results  in  a  scries 
of  carefully  observed  cases  of  chronic  sup- 

Euration  in  a  children's  hospital.  It  had 
cen  used  by  a  .Mrs.  K.  C.  Post  in  her  sana- 
torium at  I'orsmeur,  in  Brittany,  it  having 
first  been  suggested  to  her  by  M.  dc  Thizac. 
The  essential  of  the  treatment  is  the  concen- 
tration of  the  sun's  rays  by  means  of  a  double 
convex  lens,  diameter,  12  inches,  and  focal 
length,  6  feet.  At  the  focal  point,  of  course, 
the  heat  is  too  great,  and  in  general  the  pa- 
tient should  be  placed  at  a  point  where  the 
sun's  rays  form  a  circle  from  3  to  5  inches 
in  diameter.  .-Xs  the  patient  is  moved  away 
from  the  lens,  of  course,  the  heat  increases, 
and  the  nearer  he  is  to  it  it  decreases. 
Moving  it  thus  back  and  forth  is  the  method 
of  regulating  treatment.  The  lens  is 
mounted  a  few  inches  from  the  end  in  a 
canvas  cylinder,  1  foot  in  diameter  and  3 
feet  long.  The  advantage  of  the  cylinder  is 
that  it  enables  the  lens  to  be  pointed  directly 
at  the  patient  and  makes  the  application 
more  definite.  The  c>'linder  is  on  a  tripod 
and  can  be  turned  in  any  direction.  The 
duration  of  treatment  must  lengthen  pro- 
gressively, at  first,  five  minutes,  increasing 
five  minutes  each  day  until  a  limit  of  thirty 
minutes  is  reached.  In  one  case  a  longer 
period,  up  to  one  and  one-ha'f  hours,  was 
used  without  harm.  The  skin  around  the 
wound  is,  as  a  rule,  protected  by  towels, 
and  the  operator  wears  colored  glasses. 
One  treatment  a  day  was  given.  The 
effect  of  the  treatment  on  suppurating 
wounds  was  perfectly  definite:  (1)  The  dis- 
charge immediately  increased  and  then  di- 
minished; (2)  the  granulation  took  on  a 
healthier  color  if  the  patient  was  anemic, 
and  (3)  sensitiveness  diminished.  In  order 
to  test  the  efficac>'  of  this  treatment,  a  series 
of  suppurating  wounds  of  the  severest  tj-pe 
was  selected,  and  cases  that  were  ob\-iously 
difficult.  In  the  wards  in  a  hospital  for 
acute  cases  it  w^as  necessarj-  to  select  a  more 
acute  t\-pe  than  would  have  been  the  case 
in  an  institution  for  chronic  diseases,  as 
patients  that  were  doing  well  were  discharged 
to  the  convalescent  home  on  account  of  the 
need  of  beds,  and  chiefly  the  chronic  sup- 
purations that  were  resistant  remained  long 
enough  to  be  obser\ed  under  this  treatment. 
A  dozen  cases  are  reported,  all  observed  by 
members  of  the  staff.  Greater  progress 
was  made  with  this  method  than  in  those 


70 


THE    AMERICAN   REVIEW   OF   TUBERCULOSIS 


cases  treated  by  other  means.  In  two  acute 
osteomyelitis  cases,  in  which  it  was  used 
within  a  weel;  after  operation,  it  seemed  too 
stinmlatins:;.  Bacterial  count  was  made  in 
all  cases  at  short  intervals,  and  showed  that 
it  was  lowered  immediately  in  the  discharge. 
The  method  seems  free  from  risk  when  used 
as  directed,  and  its  value  seems  demonstrated 
in  chronic  suppuration  from  tuberculosis, 
syphilis  and  chronic  osteomyelitis.  The 
article  is  illustrated. —  The  Thlzac-Porsmcur 
Method  of  Sun  Treatment.  R.  W.  Loiiett, 
J.  An:.  M.  Ass.,  April  3,  1920,  Ix.iiv,  944. 

Heliotherapy  In  Mediastinal  Adenitis. 

— About  forty  to  fifty  per  cent  of  cases  of 
mediastinal  adenopathy  are  practically 
cured  by  direct  sunlight  treatment,  and 
among  the  remainder  are  few  instances  of 
complete  failure  of  the  treatment.  Personal 
experience  has  convinced  the  author,  how- 
ever, that  the  procedure  is  by  no  means 
equally  indicated  in  all  cases.  The  best 
results  are  obtained  in  pure,  uncomplicated 
adenopathy.  In  these,  all  physical  and 
functional  signs  disappear  after  four  to  six 
months'  treatment,  and  the  results  are  con- 
firmed by  X-ray  examination.  On  the 
other  hand,  in  adenopathy  associated  with 
signs  of  tuberculous  impregnation,  discrete 
pulmonan,'  lesions,  or  the  simple  bronchial  or 
pulmonary  reactions  described  by  Hutinel, 
results  can  only  be  obtained  much  more 
slowly.  The  exposures  to  sunlight  must  be 
of  shorter  duration.  One  year  should  be 
considered  the  minimum  period  required  for 
the  treatment,  and  even  at  the  end  of  this 
time  there  are  likely  to  persist  functional 
manifestations  such  as  temperature  insta- 
bility, or  an  abnormal  bronchial  sensitive- 
ness. Finall}-,  a  few  of  these  patients  are 
quite  intolerant  of  heUotherapy.  Results 
also  \ar>'  according  to  the  age  of  the  patient. 
The  older  the  child,  the  more  readily  a  cure 
is  obtained.  Mediastinal  adenopathy  in 
infants  is  peculiarly  severe  and  likely  to 
spread,  and  infants  are  also  very  sensitive 
to  sunlight,  not  infrequently  showing  a  rise  in 
temperature  to  39°  or  40°C.  These  pa- 
tients should  be  allowed  to  move  about  dur- 
ing the  sunlight  exposures,  which  should  not 
exceed  two  to  two  and  a  half  hours  a  day, 
even  after  gradual  training.  Few  children 
whose  lungs  have  been  definitely  invaded 
by  the  tubercle  bacillus  derive  benefit  from 
heliotherapy;  most  of  them  are  made  worse. 
—  Traitemenl  de  I'ad^nopathie  tnidiastine  par 
I'kiliolhSrapie,  M.  A.  Diijonrt,  Presse  Med., 
August  25,  1919,  No.  47,  470. 

Heliotherapy  In  the  Prevention  of 
Pulmonary  Tuberculosis  after  Pleurisy. 
— The  author  calls  attention  to  the  marked 


value  of  sunlight  treatment  in  preventing 
reinoculation  of  the  system  after  a  spon- 
taneously curable  attack  of  serofibrinous 
pleurisy.  Heliotherapy  is  dangerous  when 
once  the  lung  has  become  involved,  .but  if 
used  earlier  is  of  great  prophylactic  service. 
Having  obtained  good  results  from  sunlight 
treatment  in  tuberculosis  of  other  serous 
membranes,  especially  in  peritonitis,  sun- 
light baths  were  administered  to  adults  or 
children  convalescent  from  pleurisy.  Sev- 
eral of  these  cases  being  now  of  six  or  seven 
years'  standing,  the  author  feels  certain 
that  the  measure  was  of  marked  assistance 
in  preventing  secondar>'  tuberculous  mani- 
festations both  in  the  lungs  and  elsewhere. 
In  applying  the  treatment  to  pleurisy  con- 
valescents, the  whole  body  should  he 
e.xposed  to  sunlight  under  careful  medical 
supervision.  The  treatment  should  be  kept 
up  for  several  years,  either  continuously  or 
intermittently.  If  a  thorough  "cure"  is 
taken  at  the  beginning,  and  subsequently  a 
few  months  more  of  treatment  undergone 
each  year  at  some  Southern  or  mountain 
resort — or  even  in  urban  districts  where 
there  is  plenty  of  sunlight  during  the  sum- 
mer season — a  patient  who  has  had  sero- 
fibrinous pleurisy  may  practically  return  to 
normal  life  during  the  intervals  between 
"cures"  without  having  to  fear  a  later  out- 
break of  lung  tuberculosis. —  Heliotherapie 
preventive  de  I'eclosion  de  la  tuhcrculose 
pulmonaire  apres  les  pleuresies  sero-fibrin- 
enses,  /.  M.  Armand-Delille,  Bull.  d.  I' Acad. 
d.  Mid.,  October  7,  1919,  Ixx.tii,  No.  30.  156. 

Radium  and  Mesothorium  in  Vaginal 
Tuberculosis. — Radium  and  mesothorium 
destroy  the  lesion  and  the  fibrinous  change 
of  the  local  tissues,  and  even  after  three 
years  no  reinfection  has  been  observed  to 
occur.  The  destruction  of  the  superficial 
tissues  occurs  in  the  lesions  as  well  as  in  the 
normal  tissues.  They  are  necrosed  and 
slough  off,  while  in  the  deeper  tissues  the 
degeneration  of  the  connective  tissues  takes 
place  until  cells  assume  the  embryonic 
state,  from  which  reformation  of  the  new 
tissues  takes  place.  The  author  has  been 
unable  to  demonstrate  microscopically  the 
action  of  these  rays  against  the  bacilli. 
It  seems  highly  possible,  however,  that  the 
infecting  bacilli  are  so  enveloped  by  the  con- 
nective tissues  that  they  are  unable  to  main- 
tain life.  Amelioration  of  the  general 
symptoms,  restoration  of  the  normal  tem- 
perature, gain  in  body  weight  and  appetite, 
increase  of  hemoglobin,  go  hand  in  hand 
with  the  local  improvement. — Action  of 
Radium  and  Mesothorium  on  Vaginal 
Tuberculous  Lesions,  M.  Shiraki,  Japan 
Med.    World,  September  21,  1919,  No.  301. 
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Radiotherapy  in  Surgical  Tubercu- 
losis of  Children.  — Kadiothcrapy,  in  the 
pcrfcctc<l  tcrhnic  of  the  present  day,  is  the 
treatment  of  election  in  surgical  tiibcrculnsis, 
more  es[)ecially  in  the  larger  cities  where 
the  bcnctits  of  fresh  air,  sunshine,  and 
proper  food  arc  often  not  available.  The 
rapidity  of  resolution  of  ^'andular  masses 
is  in  direct  relation  to  the  dose  of  the  rays. 
Cold  abscesses,  the  pus  of  caseous  suppurat- 
ing adenitis,  should  be  evacuated  by  simple 
incision  followed  by  intensive  radiation. 
The  dose  and  lencth  of  session  of  the  X-ray 
treatment  can  be  adapte<l  to  the  intensity 
of  the  bacillari.'  infection;  hish  virulence 
callinj;  for  larse  doses,  low  nrulence  for 
small  doses.  It  is  possible  to  irive  daily 
treatments  for  fifteen  days  without  pro- 
ducini;  a  dermatitis.  prondinR  the  ra>-s  are 
6Itercd  and  of  short  wave  leneth.  There  is 
no  advantage  in  intensive  radiation  of  cu- 
taneous tuberculosis  in  the  stage  of  repara- 
tion as  this  destroys  the  new  cells  which 
form  the  cicatricial  tissue.  It  is  advisable 
to  employ,  in  conjunction,  general  hypiene, 
ample  nourishment,  heliotherapy,  fresh  air, 
ana  the  proper  climate  to  defend  the  system 
against  the  tubercle  bacillus,  and  to  prevent 
the  formation  of  new  foci.  Surpery,  in 
most  cases  of  surjrical  tuberculosis  in  chil- 
dren, should  be  looked  upon  as  a  method  of 
secondary  importance.  Scientifically  prac- 
tised, ronteenotherapy  either  alone  or  asso- 
ciated with  other  phases  of  treatment  is 
quite  capable  of  curing  the  so  called  sunrical 
affections. —  Radiotcropia  en  Im  liihrrciiloses 
quinirgicas  de  la  infancia.  R.  Espinola, 
Semana  Med.,  October  30,  1910.  xxti.  No. 
44,  533. 

Radium  In  the  Treatment  of  Tuber- 
culous Adenitis. — During  191,?-I4  be- 
tween twenty  and  thirty  cases  of  tubercu- 
lous plands  in  all  stages  were  treated  with 
radium.  In  every  case  the  swellings  of 
even  old  sinuses  disappeared;  unless  sinuses 
were  present,  no  scars  were  left;  no  ulcera- 
tion resulted.  The  skin  in  some  cases  was  a 
little  red  for  a  few  weeks  but  this  always 
disappeared.  The  treatment  was  as  fol- 
lows: Fifteen  milligrams  of  radium  bromide 
is  spread  out  on  a  flat  circular  applicator 
IJ  mches  in  diameter,  and  mi.\ed  with  a 
special  vamish  to  keep  it  even:  the  appli- 
cator has  a  silver  screen  1  mm.  thick,  and  a 
piece  of  thin  guttapercha  tied  over  the 
whole.  The  applicator  is  strapped  on  over 
the  tuberculous  glands,  ten  hours  being  a 
suitable  length  of  time  for  each  application, 
that  is  1.^0  mgm.  hours.  It  may  be  put  on 
when  the  patient  goes  to  bed  and  taken  ofif 
in  the  morning.  Two  applications  a  week 
are  usually  given;  a  different  set  of  glands 


c.-in  be  treated  each  time  until  all  arc  cov- 
erctl,  and  the  course  then  slatted  again. 
The  treatment  is  continued  until  there  are 
no  further  sit-ns  of  trouble.  Carious  teeth 
and  disc.ised  adenoids  and  ton.sils  must  be 
dealt  with  at  the  start.  In  very  bad  cases 
a  few  additional  applications  may  be  given 
three  months  later,  but  it  is  doubtful 
whether  this  is  necessary  if  the  first  treat- 
ment is  thorough.  Recently  the  author  has 
inspected  many  of  the  cases  treated  in  101  ?- 
14,  and  found  no  trace  of  any  recurrence, 
nor  has  any  recurrence  been  reported  from 
the  patients  not  inspected.  Three  cases 
are  reported  in  detail. —  Radium  in  the 
Treatment  oj  Tuberculous  Adenitis,  E.  S. 
Molyneaux.  Brit.  M.  J.,  November  29,  1919, 
No.  3074,  705. 

Hypertonic  Salt  Solution  In  Tuber- 
culous Abscess.— Over  500  tuberculous 
abscesses  in  245  soldiers,  mostly  prisoners 
returned  from  .Austria,  have  been  treated 
by  the  injection  of  sterilized  hypertonic  salt 
solution  composed  of  magnesium  chloride 
2.5  grams,  distilled  water  100  cc,  liquor 
formaldehyde,  0.5  cc.  Magnesium  chloride 
is  used  because  of  its  stimulating  action  in 
the  process  of  reconstruction  of  tissues,  as 
demonstrated  by  Rosenblith  and  Dclbet. 
The  methods  and  indications  for  treatment 
are  the  same  as  in  treatment  with  iodin 
solutions,  but  the  abscess  cavity  should  be 
emptied,  washed  out.  and  filled  with  salt 
solution  every  four  days.  This  frequency 
of  treatment  is  necessary  because  the  quan- 
tity of  l>-mph  collected  in  the  abscess  cavity 
is  so  great  as  to  produce  a  slight  distention 
of  the  tissues  and  pain.  The  quantity  of 
liquid  left  in  the  cavity  varies  from  10  to 
40  cc.  according  to  the  capacity  of  the 
cavity  and  the  degree  of  vascular  action. 
This  treatment  reduced  the  healing  period 
to  a  few  months,  which  under  treatment 
with  iodin  injections  would  normally  extend 
over  a  year. —  Ilyperlonit,  Sail  Solution  in 
lite  Treatment  of  Tuberculous  Abscess, 
L.  Durante,  Lancet,  October  25,  1919,  No. 
5017.  735. 

Treatment  of  Tuberculous  Abscess  by 
Aspiration. — Several  cases  of  tuberculous 
abscess  are  reported  which  were  treated  by 
aspiration.  The  general  treatment  was 
carried  on  under  sanatorium  conditions  on 
conservative  lines.  For  the  aspiration,  a 
stout  needle  with  good  bore  was  used;  an 
oblique  puncture  was  made,  and  inflamed 
areas  avoided.  Simple  aspiration  without 
injection  of  modifvnng  fluid  is  often  effective, 
and  is  to  be  preferred  where  the  abscess  for- 
mation can  be  arrested  by  this  method.  A 
great  many  diluents  have  been  advocated, 
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and  if  they  are  to  be  used,  the  choice  will 
depend  largely  upon  the  nature  of  the  case 
and  the  personal  experience  and  judgment 
of  the  surgeon.  Solutions  of  ether,  camphor 
and  th\-mol  have  been  found  effective. 
Sinus  formation  is  rare  following  aspira- 
tion, while  it  frequently  follows  incision. 
With  early  diagnosis  and  efficient  continued 
aspiration,  tuberculous  abscesses  are  arrested 
sooner  than  by  incision,  and  complications  are 
prevented.  In  pulmonarj-  cases,  avoiding 
anesthesia  gives  an  additional  advantage. — 
Treatment  of  Tuberculous  Abscess  by  Aspi- 
ration, Z.  P.  Fernaridc:,  Lancet,  December 
27,  1919,  1193. 

Treatment    of    Lupus    Vulgaris. — A 

first  essential  of  the  successful  treatment  of 
lupus  is  the  proper  selection  of  cases.  A 
quiescent  isolated  patch  producing  neither 
discomfort  nor  serious  disfigurement  does 
not  call  for  treatment.  A  lupus  patch  in 
active  evolution  should  have  sedative  treat- 
ment only,  such  as  an  application  of  lead 
and  spirit  lotion,  or  a  varnish  of  ichthyol 
and  water,  or  starch  and  boric  poultices, 
frequently  changed.  Each  case  should  be 
dealt  with  on  its  merits;  many  methods  of 
treatment  are  available.  E.xcision  is  the 
best  procedure  where  there  is  an  isolated 
patch,  not  too  extensive,  and  so  situated 
that  excision  will  not  cause  undue  dis- 
figurement. Local  application  of  caustic 
agents  gives  excellent  results  in  some  cases. 
The  author  prefers  pyrogallic  acid  applied  in 
a  5  to  10  per  cent  ointment.  .Applications 
should  be  renewed  until  pain  becomes 
severe,  then  alternated  with  starch  and 
boric  acid  poultices.  Curetting  a  lupus 
patch  frequently  yields  good  results,  but 
linear  scarilication  is  preferable,  followed  by 
the  application  of  a  simple  ointment;  the 
process  of  scarification  should  be  repeated 
about  CA'ery  fourteen  days.  Freezing  with 
solid  carbon  dio.xide  snow  yields  good  results 
in  lupus  if  the  lesion  is  on  the  cheeks,  when 
it  is  single  and  not  too  extensive,  and  when 
it  is  hx-pertrophic  rather  than  atrophic. 
It  should  be  used  with  caution  in  elderly 
people  and  in  poorly  nourished  slum  chil- 
dren. On  account  of  the  danger  of  epi- 
thelioma, the  X-ray  should  be  used  with 
caution  in  lupus.  The  author  prefers  a 
third  of  a  pastille  dose  through  felt  fort- 
nightly, rarely  carried  further  than  two  full 
pastille  doses  in  all.  The  ultraviolet  ray 
treatment,  using  the  Kromayer  lamp,  is 
preferable,  and  as  a  rule  gives  excellent 
results,  even  in  cases  that  have  proved 
resistant  to  other  methods.  A  diffuse 
radiation  is  best;  children  may  be  given 
seven  and  a  half  minutes  e.vposures  and 
adults  ten  minutes.     The  author  has  also 


used  an  electric  lamp  with  electrodes  of 
pure  tungsten,  the  flame  of  which  is  rich  in 
ultrax'iolet  rays.  For  the  destruction  of 
scattered  nodules  of  lupus,  ionization  with 
zinc  salts  is  most  efficient.  Zinc  chloride 
solution  (  2  per  cent)  or  zinc  sulphate  (10 
per  cent)  is  used,  and  a  current  of  two  to 
three  milliamperes  per  square  centimeter 
of  area.  This  method  is  also  useful  for 
lupus  affecting  the  mucous  membrane  of  the 
nose,  but  here  a  2  per  cent  solution  of 
zinc  sulphate  should  be  employed.  The 
method  par  excellence  for  the  treatment  of 
lupus  affecting  the  mucous  membrane  of 
nose  or  mouth  is  the  electro-cautery  heated 
to  a  dull  red.  The  results  with  tuberculin 
in  lupus  are  disappointing.  The  author 
has  not  tried  saharsan  but  from  his  obser- 
vation of  cases  treated  he  believes  that  such 
benefit  as  results  is  only  transient. —  The 
Treatment  of  Lupus  Vulgaris,  R.  W.  Mc- 
Kenna.  Lancet,  November  22,  1919,  No. 
5021,  917. 

Picric  Brass  in  the  Treatment  of 
Lupus. — The  use  of  brass  paste  and  brass 
oil  for  the  treatment  of  lupus  and  cutaneous 
tuberculosis  generally  results  in  an  imme- 
diate improvement.  But  this  healing  proc- 
ess gradually  slows  down  as  the  contact 
nodules  are  removed,  the  remaining  deposits 
being  more  or  less  protected  by  the  healthy 
surrounding  tissue.  Hence  a  number  of 
experiments  have  been  made  to  find  an 
agent  with  a  still  greater  power  of  destruc- 
tion for  tuberculous  tissue  that  would  not 
seriously  injure  healthy  tissues.  Attempts 
were  made  to  secure  this  elTect  by  varying 
the  proportions  of  zinc  and  copper  in  the 
picric  brass,  but  without  results.  Then  a 
number  of  ex-periments  were  made  with  the 
nitro-phenyl  series,  and  finally  with  the 
sulpho-phenyl  series.  Ultimately  a  satu- 
rated solution  of  picric  in  sulphanilic  acid 
was  found  to  fulfill  the  conditions.  This 
preparation  to  which  the  name  of  sulpha- 
nilic-picric  is  given,  is  of  a  brown  color  and 
is  fiuid  at  ordinary  temperatures.  Its 
power  to  attack  tuberculous  tissue  is  evident 
on  application,  and  in  addition  it  increases 
the  effectiveness  of  the  picric-brass  prepara- 
tions, so  that  the  two  are  used  together. 
The  results  of  observations  for  12  months 
indicate  that  the  combination  of  sulpha- 
nilic-picric  and  brass  paste  can  penetrate 
and  produce  complete  local  destruction  of 
tuberculous  tissue  %vithout  constitutional 
danger.  The  usual  method  of  treatment  of 
a  case  of  lupus  is  to  apply  a  few  bro  fo- 
mentations at  two  or  three  day  intervals, 
then  to  apply  the  sulphanilic-picric  to  a 
small  selected  area,  following  a  local  anes- 
thetic.    About  five  to  ten  minutes  is  allowed 
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for  the  picric  to  penetrate.  The  area  is 
then  dressed  with  lirass  paste  and  strapped, 
or  where  a  lesser  action  is  desired,  smeared 
over  with  picric  brass  and  left  e.xpose<l,  or 
by  the  application  of  a  bro  foment,  a  mere 
paintinK  with  bro.  In  this  way  four  degrees 
of  destruction  are  avivilable.  .Applications 
are  made  two  or  three  times  a  week  accord- 
inK  to  the  case,  with  occasional  rest  periods. 
The  sulphanilic-picric  picks  out  the  tuber- 
culous tissue,  staininK  it  yellow.  Healthy 
tissue  is  only  very  slifihtly  afTeclcd.  This 
preparation  may  be  applied  safely  to  the 
nasal  and  buccal  mucous  membrane,  fol- 
lowed by  an  application  of  bro.  It  may 
also  be  used,  but  with  caution  in  tuber- 
culous invasion  of  the  deeper  sinuses  of  the 
neck. — Picric  Brass  Preparations  in  Ike 
Treniment  of  Lupus,  II.  A.  Ellis,  Lancet, 
Nmember  S,  1919,  .Yu.  5019.  S27. 

Treatment  of  Tubei^ulous  Cripples 
at  Leasowe. — The  hospital  at  Leasowe, 
completed  in  1916  is  within  300  yards  of 
the  sea,  and  fully  exposed  to  the  winds.  It 
is  built  on  the  block-pavilion  principle, 
each  block  consisting  of  two  stories  with 
twenty-four  to  thirty  beds  on  each  floor. 
The  wards  face  due  south,  and  are  not 
heated.  The  Leasowe  hospital  is  asso- 
ciated with  the  Liverpool  Health  Com- 
mittee through  the  Liverpool  Child's  Wel- 
fare Association,  and  most  of  the  patients 
are  sent  by  this  .Association,  priority  being 
given  to  cases  of  early  disease.  Other 
health  authorities  have  beds  allotted  to 
them,  so  that  the  hospital  reaches  a  wide 
field.  All  cases  of  tuberculosis  in  children 
other  than  pulmonary  are  admitted,  the 
m-ijority  being  those  with  bone,  articular  or 
gland  foci.  Kefore  being  admitted  to  the 
ward  the  children  are  kept  under  observa- 
tion for  three  weeks  in  single  bed  cubicles; 
this  secures  gradual  acclimatization  by 
using  the  folding  doors,  reduces  the  risk  of 
introducing  infection,  and  proWdes  oppor- 
tunity for  investigating  possible  super- 
added pulmonary  infection.  In  the  wards 
the  majority  of  the  children  become  accus- 
tomed to  the  open  air  life  and  show  marked 
improvement  in  appearance,  weight  and 
appetite.  Nervous,  excitable  and  febrile 
types  require  extra  warmth  in  winter,  and 
for  these  a  special  warm  ward  is  provided. 
E.xposure  to  the  sun  is  practised  whenever 
possible.  The  results  are  most  marked  in 
cases  of  tuberculous  glands.  Local  treat- 
ment is  carried  out  on  conservative  lines 
with  the  aim  of  preserving  and  restoring 
the  diseased  parts.  Three  hours  and  a  half 
a  day  are  devoted  to  school  instruction. 
Righty  per  cent  of  the  cases  admitted  are 
discharged  under  the  heading  of  "disease 


arrested."  but  the  degree  of  cure  naturally 
varies  with  the  type  of  case.  In  the  bony 
and  articular  t>-i>es.  treatment  is  prolonged 
in  order  that  the  disability  may  be  over- 
come; in  severe  cases  corrective  operations 
are  performed.  The  type  of  case  admitted 
has  miproved  since  the  opening  of  the  hos- 
pital, with  the  result  that  average  duration 
of  the  stay  has  been  shortened  and  the 
degree  of  cure  has  risen. —  Trtalment  of  the 
Tulirrculoiis  Cripple  at  the  Hospital  for 
Children.  Leascnve.  T.  II.  Martin.  Brit. 
M.  J.,  November  22,  1919,  No.  3073,  66-1. 

Tuberculosis  of  Spine. — .A  new  frame 

for  tuberculosis  of  the  spine  is  described  and 
illustrated  by  G.  N.  Morrill.  The  dis- 
advantages of  the  Whitman  modification 
of  the  liradford  apparatus  are:  (1)  the 
impossibility  of  holding  the  kyphos  up, 
owing  to  the  inevitable  sagging  of  the  can- 
vas; (2)  dilTiculty  in  ascertaining  the  posi- 
tion of  the  kyphos  after  the  child  is  strapped 
into  place,  because  of  the  thick  padding 
underneath;  {.?)  the  necessarily  tight  apron 
holding  the  patient  in  position,  with  the 
result  that  not  only  is  breathing  made 
diflicult,  but  the  body  is  flattened  and  com- 
pressed to  such  a  degree  that  normal  devel- 
opment is  impossible;  (4)  bad  ventilation 
caused  by  direct  bodily  contact  with  the 
canvas  cover  and  rubber  sheeting;  (5)  the 
fact  that  the  entire  frame  must  be  bent  to 
the  corrective  angle,  and  (6)  the  great 
danger  of  genu  recurvatum  owing  to  the 
rigid  fixation  of  the  knees  in  a  hyperex- 
tended  position.  The  description  calls  for 
the  seven  illustrations  which  accompany 
the  article  to  make  it  more  readily  under- 
standable. The  author  claims  it  to  be  the 
most  practicable  deWce;  he  has  employed 
it  at  the  Lakeside  and  Rainbow  hospitals 
in  Cleveland  in  all  his  acute  cases  of  dorsal 
and  lumbar  tuberculous  spine. — .4  Nnt' 
Frame  for  Tuberculosis  of  the  Spine.  G.  N. 
Morrill.  J.  Am.  M.  Ass.,  January  10,  1920, 
Ixxiv.  Xo.  2.  99. 

Thoracoplastic  In  Pulmonary  Tuber- 
culosis.— Bull  has  done  a  thoracoplastic 
operation  in  37  cases  of  pulmonary  tuber- 
culosis and  tabulates  the  details  and  out- 
come in  all.  The  mortality  was  30  per 
cent  in  his  earliest  11  cases  but  since  then 
only  4  per  cent  and  he  ascribes  this  improve- 
ment to  his  practice  of  doing  the  operation 
at  two  sittings,  with  an  interval  of  three  or 
four  weeks  between  them.  Of  the  ii  who 
survived  the  operation.  7  died  later  from  the 
progress  of  the  tuberculosis,  one  sur\'iving 
for  four  years;  one  succumbed  to  influenza, 
but  25  are  still  living,  and  II  of  these  can 
be    regarded   as    cured,    with   full    earning 
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capacity;  7  still  show  symptoms,  and  in  7 
the  interval  since  the  operation  is  too  short 
for  determination  of  the  outcome,  but  most 
of  them  regard  themselves  as  cured.  A 
ver.\  favorable  outcome  was  thus  realized 
in  over  33  per  cent  of  30  patients,  including 
a  number  with  an  interval  since  of  almost 
five  years.  When  there  is  a  cavity,  he  aids 
in  the  "collapse  therapy"  by  implanting  a 
piece  of  adipose  tissue,  cut  to  fit.  from  the 
abdominal  wall.  In  the  cases  which  showed 
little  if  any  improvement,  the  operation  was 
incomplete  or  the  general  health  so  poor 
that  the  thoracoplastic  should  not  have 
been  attempted.  One  died  from  intercur- 
rent disease  and  in  7  the  other  lung  became 
affected.  Influenza  also  cooperated  in 
rendering  the  outlook  less  favorable  than 
might  otherwise  have  been  the  case.  The 
danger  of  the  other  lung's  becoming  dis- 
eased is  the  Damocles  sword  to  fear.  It  is 
possible  that  adhesions  may  be  responsible 
for  the  failures  in  certain  cases;  this  is  a 
question  requiring  further  study.  The 
thoracoplastic  does  not  interfere  with  the 
use  of  the  arm.  nor  disfigure,  especially 
when  fat  implants  were  used. —  Videre 
erfaringer  oni  beliandlingfti  av  lunge  liiber- 
kulose  med  extrapleural  iJwrukoplailik,  P. 
Bull.  Norsk  Mag.  f.  Laegevidciisk,  Novem- 
ber, 1919.  Ixxx.  No.  11,  1105. 

Operative  Treatment  of  Advanced 
Pulmonary  Tuberculosis. — Therapeutic 
pneumothorax  is  generally  recognized  as  a 
valuable  aid  in  the  treatment  of  pulmonary 
tuberculosis,  but  in  cases  where  adhesions 
have  united  the  pulmonary  to  the  costal 
pleura,  no  place  can  be  found  where  the 
nitrogen  or  air  can  be  successfully  intro- 
duced. In  such  cases  Friedrich  and  Brauer 
of  Marburg  University'  proposed  the  resec- 
tion of  the  tenth  to  the  second  or  first  ribs 
followed  by  artificial  mechanical  compres- 
sion of  the  thorax,  to  collapse  the  chest 
wall  and  produce  the  same  result  in  such 
cases  as  pneumothorax  in  the  more  favor- 
able cases.  Sauerbruch  modified  the  Brauer- 
Friedrich  operation  by  doing  it  in  two 
stages  and  under  local  novocaine  anes- 
thesia. The  author  has  done  e.xtrathoracic 
thoracoplasty  in  advanced  bronchietatics 
seven  times  in  the  last  ten  years,  but  has 
onl}'  recently  had  opportunity  to  operate  on 
suitable  patients  with  advanced  pulmonary 
tuberculosis.  One  patient,  a  male  aged 
twenty-six  had  suffered  from  tuberculosis 
of  the  left  lung  for  seven  years,  and  had 
been  under  treatment  at  various  sanatoria. 
The  rib  resection  operation  was  done  in  two 
stages  following  Sauerbruch's  technic,  the 
tenth  to  the  sixth  ribs  being  resected  on 
November  18,  1918,  the  fifth  to  the  second 


on  December  5.  The  patient  returned  to 
Saranac,  and  at  the  last  report  had  gained 
in  weight  and  strength  and  "felt  fine." 
Another  case  is  mentioned  in  which  the 
patient  dexeloped  a  high  and  irregular 
fever  on  the  third  day  after  the  lirst  stage 
of  the  operation;  the  second  operation  was 
not  performed,  and  the  patient  died  soon 
after  his  return  to  the  sanatorium.  Post- 
mortem showed  a  pronounced  disseminated 
tuberculosis  in  the  left  lung.  The  operation 
undoubtedly  offers  hope  of  great  improve- 
ment and  possible  cure  to  some  patients 
otherwise  in  a  hopeless  condition.  Imme- 
diate results  from  the  operation  are  seen  in 
proliferation  of  the  connective  lung  tissue, 
gradual  carnification  of  the  elastic  lung 
tissue  and  reduction  in  size  of  cavities; 
reduction  in  cough  and  sputum,  disap- 
pearance of  bacilli,  cessation  of  fever  and 
night  sweats  and  increase  in  weight. — 
Operative  Treatment  of  Advanced  Pulmonary 
Tuberculosis,  W.  Meyer,  Surg.,  Gynec.  6" 
Obstet..  February,  1920,  xxx,  No.  2,  161. 

Endopleural  Operations  in  Pulmo- 
nary Tuberculosis.— Failure  to  obtain 
good  results  with  artificial  pneumothorax  in 
pulmonary  tuberculosis  is  largely  due  to 
adhesions  between  lung  and  chest  wall. 
In  a  certain  proportion  of  cases  these 
adhesions  may  be  divided  and  complete 
collapse  of  the  lung  effected  by  the  method 
of  thoracoscopy  and  galvano-cauterization 
devised  by  Jacobaeus.  The  instruments 
employed  are  the  thoracoscope,  which 
embodies  the  principles  of  the  cystoscope, 
being  fitted  with  a  small  electric  light  and  a 
prismatic  mirror  at  one  end,  and  a  lens  at 
the  other;  and  a  galvano-cautery  20  to  30 
cm.  long.  The  patient  lies  on  his  side;  the 
chest  wall  is  anesthetized,  and  the  thora- 
coscope with  its  cannula  is  introduced. 
The  course  and  character  of  the  adhesions 
are  studied,  and  the  galvano-cauter>'  passed 
through  its  cannula,  and  guided  by  the 
thoracoscope  to  the  adhesion  at  the  desired 
point.  The  current  is  turned  on  by  pres- 
sure on  a  spring  in  the  handle  of  the  cautery, 
and  the  necessary  degree  of  heat  created; 
adhesions  are  often  speedily  destroyed,  but 
in  some  instances  the  operation  is  not  suc- 
cessful The  technique  of  the  operation  is 
not  easy,  and  the  generation  of  smoke  is 
often  embarrassing.  There  is  danger  of 
hemorrhage,  but  this  is  usually  prevented 
by  heating  the  cautery  only  to  a  dull  glow. 
Occasionally  it  might  happen  that  the 
adhesion  contains  a  direct  continuation  of 
the  pulmonary  cavity;  the  danger  is  not 
great,  and  is  rendered  still  more  remote  if 
adhesions  are  cauterized  as  far  from  the 
lung    as   possible.     Cutaneous   emphysema 
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and  pleural  cfTusion  may  follow  ihc  opera- 
tion l)ut  s<>on  disappear;  a  rise  of  lemjieni- 
lure  is  usual,  but  lasts  only  a  few  days. 
Kistulac  may  develop  in  the  track  of  the 
cannula  but  usually  close  without  harm  to 
the  patient.  Twenty-seven  cases  treated 
with  artilicial  pnrumothora.\  have  been 
examined  by  the  thoracoscope;  cauteriza- 
tion was  indicated  in  nine;  five  of  these 
were  Rreally  improved;  and  two  others 
somewhat  improved. — F.ndopteural  Opera- 
tions in  Pulmonary  Tuberculosis,  Jaco- 
baeus's  Mellnxi,  W .  llolmboe,  Tubercle, 
October,  1919,  I,  So.  I,  I. 

Respite tory  Exei^lses.— Forcible  breath- 
infj  exercises  as  sometimes  advised  are  likely 
to  be  harmful  rather  than  bcnchcial  in  pul- 
monar>'  tuberculosis.  .\n  increase  in  oxygen 
favors  the  jjrowth  of  tul>crclc  bacilli,  and 
improvement  in  the  pulmonan.'  circulation 
may  increase  the  absorption  of  their  pro- 
teins. The  tuberculous  patient  should  never 
practice  forcible  breathing,  but  should 
breathe  naturally,  aimin;;  to  proloni;  the 
inspiratori'  phase  and  shorten  the  expiratory 
phase,  rty  this  method  rftles  become  quieter 
and  cough  may  be  controlled.  In  connection 
with  these  breathing  exercises  a  good  posture 
should  be  maintained,  and  static  exercises 
— at  rest  or  in  bed — should  be  practised 
daily.  A  good  diet  is  important.  The 
addition  of  100  grams  of  butter  daily  to  the 
diet  is  a  great  aid  in  improving  metabolism, 
—  Respiraiory  Gymnastics  in  Tuberculosis, 
B.  C.  Lane,  A'',  York  ^f.  J.,  January  3, 
1920,  cxi,  21. 

Sugar  Treatment  of  Tuberculosis.— 
Six  cases  of  tuberculosis  were  treated  with 
h>-podermic  injections  of  saccharose,  5 
grams  in  5  cc.  sterile  distilled  water.  Injec- 
tions may  be  given  daily  or  evePi'  other  day. 
The  treatment  is  entirely  harmless  and 
may  be  used  as  a  routine  measure  in  any 
institution  treating  tuberculous  patients. 
In  the  cases  reported  the  treatment  had 
ver>-  little,  if  any,  effect  upon  the  progress 
of  the  fever;  night  sweats  and  expectoration 
ceased  almost  immediately  The  reduction 
of  the  cough  was  not  in  proportion  to  the 
reduction  of  the  expectoration,  and  a  dry 
and  distressing  cough  might  be  present  at 
first,  but  was  more  or  less  controlled  later. 
There  was  a  marked  gain  in  weight  and 
strength  with  an  amelioration  of  the  toxemia 
and  its  depressing  effects. — Sugar  Tre41ime.nl 
of  Tuberctjosis,  A.  Sterling,  Med.  Rec.,  De- 
cember 6,  1919,  xcn,  927. 

Modern  Treatment  of  Tuberculosis. — 

For  some  time  it  has  been  recognized  that 
the  three  chief  factors  in  the  treatment  of 


tuberculosis  are  rest,  good  food  and  fresh 
air.  To  these  a  fourth  element  must  be 
added,  which  is  contentment  and  happi- 
ness. To  attain  this  the  physician  himself 
must  be  ontimistic  and  able  io  inspire  opti- 
mism in  otners.  Taticnls  must  be  instructed 
and  aided  bv  proper  suggc-stivc  treatment  to 
overcome  their  worries  and  control  their 
emotions.  Suitable  forms  of  amusement 
and  diversion  should  be  provided  through 
lectures,  moving  pictures,  theatricals  and 
good  reading  matter.  The  institutional  air 
of  the  sanatorium  should  be  as  far  as  pos- 
sible dispelled,  and  the  sanatorium  made  to 
seem  more  like  a  ^reat  countr>'  estate,  the 
home  of  a  large  and  happy  family.  Indi- 
vidual symptoms  should  be  properly  treated 
but  their  importance  should  not  be  over- 
emphasized. Tuberculin  is  of  value  only 
in  selected  cases  and  when  employed  by  a 
physician  trained  in  its  use. — Modern  Treat- 
ment of  Tuberculosis.  R.  C.  Kirkuood,  Med. 
Rec.,  December  20,  1919,  xcvi,  1015. 

"Tubercle:"  A  New  Journal. — .\  new 

monthly  journal  dc.iling  with  tuberculosis 
appeared  in  October,  191Q  under  the  title, 
Tubercle,  published  in  London.  The  edi- 
torial in  the  first  number  states  that  Tuber- 
cle will  not  be  the  organ  of  any  e.xisting 
society  or  group.  It  will  for  the  present 
serve  the  purposes  of  keeping  workers, 
however  isolated,  in  touch  with  each  other, 
and  with  promising  fields  of  investigation 
and  research  and  will  work  in  friendly  cnSper- 
ation  with  ever)-  agency  engaged  in  fighting 
tuberculosis.  It  will  include  original  arti- 
cles on  all  phases  of  tuberculosis,  and  a 
summary  of  current  pathological,  clinical 
and  sociologic  work.  Though  scientific 
accuracy  is  aimed  at  in  all  sections  of  the 
journal,  clear  and  simple  language  will  be 
used  so  that  it  will  appeal  not  only  to  med- 
ical readers,  but  to  all  engaged  in  the  cam- 
paign against  tuberculosis,  including  public 
health  committees,  health  \isitors.  nurses 
and  social  workers. — Editorial,  Tubercle, 
October,  1919,  1,  No.  1,  14. 

Classification  In  Pulmonary  Tuber- 
culosis.— \arious  systems  of  classification 
for  pulmonary  tuberculosis  have  been  pro- 
posed— the  best  known  of  which  is  the 
Turban-Gerhardt  classification  of  stages 
1.  2,  and  i  according  to  the  extent  of  the 
disease.  The  city  of  Edinburgh  has 
employed  a  classification  on  this  basis  simi- 
lar to  that  adopted  by  the  sanatorium 
workers  of  Xorth  .\merica.  To  this  some 
indication  of  the  general  condition  of  the 
patient  has  been  added  by  the  author  with 
a  threefold  division  of  (a)  good;  (Tj)  moder- 
ate and  (c)  bad;    (a)  indicating   few   con- 
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stitutional  signs,  slight  couRh,  bacilli 
absent  or  scanty,  loss  of  weight  about  6 
pounds  in  as  many  months;  rectal  tempera- 
ture not  exceeding  99.2°F.,  no  complica- 
tions; (b)  cough  and  sputum  more  pro- 
nounced; bacilli  present;  more  than  6 
pounds  lost  in  six  months;  temperature 
from  99.2°F.  to  100.5°F.,  slight  complica- 
tions; (c)  general  constitutional  disturbance 
more  marked  than  in  b,  grave  tuberculous 
complications.  By  a  combination  of  the 
sj-mbols,  such  classifications  may  be  made 
as  stage  lA,  3A,  2B,  IC,  etc.  In  some 
cases  the  lung  lesion  is  so  quiescent  as  to 
produce  no  constitutional  disturbance,  or 
may  have  been  quiescent  so  long  that  it 
can  properly  be  called  healed.  Then  the 
case  may  be  classified  as  stage  1  healed, 
stage  2  quiescent,  etc.  The  great  difficulty 
is  in  the  classification  of  borderline  cases, 
not  far  enough  advanced  to  be  assigned  to 
class  lA.  Cough  not  accounted  for  by  any 
other  condition,  gradual  but  persistent  loss 
of  flesh  amounting  to  6  pounds  in  six  months 
for  adults,  loss  of  energy,  loss  of  appetite 
and  deterioration  of  the  blood  with  all  other 
possible  causes  excluded,  justify  a  diagnosis 
of  tuberculosis,  even  in  the  absence  of  pul- 
monary signs.  Among  the  working  class  in 
the  city,  such  a  group  of  symptoms  may  be 
associated  with  overwork,  under-feeding  and 
unhygienic  conditions.  Here,  if  cough  is  not 
a  prominent  feature,  definite  pulmonary 
changes,  or  occasional  rises  of  temperature 
for  some  days  would  be  necessary  to  make  the 
diagnosis  more  than  suspect.  All  cases  of 
hemoptysis  and  of  idiopathic  pleural  effu- 
sion should  be  classed  as  tuberculosis. 
The  tuberculous  syndrome,  coupled  with 
intimate  and  prolonged  exposure  to  infection, 
especially  in  children,  is  definite  evidence  of 
tuberculosis.  All  such  cases  without  pul- 
monarj'  signs  should  be  classified  as  stage 
A;  where  the  s>'ndrome  is  not  complete,  or 
where  other  factors  confuse  the  diagnosis 
the  classification  should  be  stage  A  suspect, 
or  simply  suspect. —  The  Necessity  for  a 
Uniform  Standard  of  Classification  in  Pul- 
monary Tuberculosis,  J-  Guy,  Tubercle, 
October,  1919,  1,  No.  1,  9. 

Tuberculosis. — Notwithstanding  the  ad- 
vances in  later  years  in  regard  to  tubercu- 
losis and  the  apparent  reduction  in  its 
mortality  it  is  evident  that  the  control  of 
tuberculosis  is  far  from  what  it  should  be. 
There  is  a  factor  in  its  persistence  that  has 
somehow  escaped  our  notice,  and  it  may 
well  be,  that  it  is  the  neglect  of  the  social 
side  which  is  responsible  for  our  failure  to 
bring  about  better  results.  The  support  of 
this  view  is  found  in  the  acknowledged 
experience  that  the  onset  of  the  disease  is 


largely  dependent  on  bad  habits  and  man- 
ners   of    living    enhancing    the    mdividual 
susceptibility.     Probably     too     much     em- 
phasis has  been  laid  on  contagion  and  too 
little    on    the    predisposing    causes.     The 
social    factor    is  also  important    in    deter- 
mining the  opportunity  for  early  treatment, 
and    too   little   attention   is   given   to   the 
improvement     of     living     conditions     and 
financial  needs,  important  in  many  cases. 
Right  liWng  will  prevent  the  persistence  of 
tuberculosis.     It    may    be,    however,    that 
certain    climatic    conditions    increase    the 
susceptibility  in  this  country.     Our  severe 
winters  and  overheated  dwellings  and  the 
possible  danger  in  common  bathrooms  and 
washing  facilities  are  perhaps  overlooked. 
Craster  lays  down  a  city  plan  for  tuber- 
culosis   control,    including:    A,    control    of 
infection   b\'   universal   reporting   by   phy- 
sicians, suitable  hospitals  and  sanatoriums, 
day  camps  and  laboratorj'  facilities,  anti- 
spitting    laws    and    milk    supervision;    B, 
social    progress    through    publicity,    social 
insurance,     antituberculosis    societies    and 
home    visiting    and    relief;     C,    economic 
improvement  by  improved  housing,  indus- 
trial hygiene,  open  air  schools,  vocational 
training  and  employment  bureaus;  and  D, 
associated    activities,    such    as    control    of 
epidemics,   convalescent   houses,   child   hy- 
giene and  mental  hygiene.     Each  of  these 
points  is  taken  up  in  detail.     The  reporting 
by  physicians  must  be  imperfect.     If,  the 
number  of  reported  cases  equals  one-third 
of  the  actual  number  existing  we  should 
have  a  pretty  fair  percentage  of  the  notifi- 
cation.    Duphcates  should  be  accepted  as 
the  physician  may  have  no  knowledge  of 
pre\'ious     reporting.     Follow-up     question- 
ing, laboratory  reports,   specialized  health 
nurses  and  clinics,  and  hospitalization  sup- 
ported  and    supervised,    at   least,    by   the 
public  to  some  extent,  and  instruction  of 
the  public  to  overcome  prejudice,  etc.,  are 
mentioned.     Some  patients  will  attend  day 
camps  but   refuse  other  kinds  of  outdoor 
treatment.     Laboratory  facilities  shouUl  be 
improved  and  milk  super\'ision  should  be 
very  strict.     As  regards  social  progress  and 
relief  there  is  much  work  to  be  done.     There 
is   no   disease   so    closely   connected    with 
poverty  and  distress,  and  there  is  obvious 
need   for  instructed   benevolence   in   these 
cases.     Insanitary    conditions    and    habits, 
however,    are    not    confined    to    the    poor. 
The  effect  of  dusty  trades  ma)'  have  been 
overestimated,  as  the  evidence  of  mechan- 
ical injury  to  the  lungs  is  insufficient.     There 
are,  however,  occupations  that  predispose 
toward  the  disease,  but  much  progress  has 
been  made  here.    As  for  the  value  of  asso- 
ciated activities,  child  hygiene  and  conva- 
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lesccnt  homes  nnd  mt-ntnl  hvi;!i-ne.  our 
latest  hrnlth  nrtivity.  will  all  tend  to 
reduce  abnormii!  conditions  fnvorinR  the 
spread  of  disease.  -  7'h/i(tih/(>ii.i;  .'I  City 
Plan.  C.  v.  Crasirr,  J.  Am.  .\f.  Ass.,  Jan- 
wiry  31.  1920,  Ixxiv,  No.  5.  302. 

Tuberculosis,  tn  the  hubhub  which 
has  been  stirred  of  late  over  venereal  dis- 
eases, wc  arc  in  dani;cr  of  forccttini;  that 
tuberculosis  is  still  with  us  and  in  alx>ut  as 
Rrcat  force  as  over  lieforc  Moreover,  in- 
stead of  this  disease  being  known  in  detail 
it  seems  much  more  of  a  mystcrj'  than  ever. 
Twenty  years  ago  its  oriRin  and  the  method 
of  stamping  it  out  seemed  solved,  but  not 
so  today.  We  are  not  even  certain  as  to 
how  the  disease  finds  entrance  to  the  body, 
the  relationship  of  the  bovine  to  the  human 
bacillus  has  not  been  cleared  up,  and  the 
cure  of  the  patient  is  as  uncertain  as  ever. 
At  this  time  the  ri'sume  of  a  study  of  the 
subject  made  by  the  Medical  Research 
Committee  for  National  Health  Insurance 
in  Great  Hritain  should  be  of  much  interest. 
It  is  pointed  out  in  the  introduction  of  the 
report  that,  in  a  previous  study  of  the 
registrar  Reneral's  returns  for  tuberculosis, 
it  was  discovered  that  there  is  not  one  form 
of  the  disease  but  two.  and  perhaps  three 
tj-pes.  One  form  attacks  chiefly  those 
between  twenty  and  twcnty-ti\e  x-cars.  a 
second  kills  most  commonly  between  forty- 
five  and  fifty,  and  a  third  proves  fatal  be- 
tween the  ages  of  fifty-five  and  sixty.  The 
existence  of  these  t\-pes  must  be  kept  in 
mind  and  the  prevalence  in  a  community 
of  one  or  another  form,  when  studying  the 
effects  of  climate  or  of  occupation. 

A  study  of  various  districts  of  the  United 
Kingdom  shows  that  the  death  rate  dilTers 
in  them,  and  that  it  differs  at  the  different 
age  periods.  Changes  have  taken  place  in 
the  past  fifty  years  in  the  proportion  of 
deaths  from  the  dilTerent  t.vpes.  These 
changes  are  especially  marked  in  the  north- 
ern countries.  The  chief  seats  of  early 
phthisis  are  the  sealward  and  agricultural 
counties,  there  being  in  the  Shetland  Island, 
none  but  the  early  form.  The  death  rates 
for  males  and  females  are  absolutely  dis- 
tinctive, the  death  rate  curves  for  females 
being  more  uniform  and  the  maximum  rate 
falling  in  the  second  period  or  around  the 
ages  from  thirty  to  thirty-five.  There  is 
three  times  as  much  phthisis  of  old  age 
among  males.  Seamen  have  a  high  tuber- 
culosis rate  and  agricultural  laborers  a  low 
rate.  File  cutters,  tool  manufacturers, 
stone  quarrymen,  masons,  brick  layers, 
and  all  miners  except  of  iron  and  coal, 
show  higher  death  rates  than  the  occupied 
males  at  large.     Tin  miners  have  an  espe- 


cially high  rate,  but  in  all  these  occupations 
the  type  of  disease  follows  the  type  of  the 
locality  and  is  not  influenced  by  the  occu- 
pation. 

The  report  conclu<Ie»  that  since  tuber- 
culosis is  not  a  single  disease  but  a  group 
of  diseases,  like  the  typhoid-paratyphoid 
group,  this  must  be  considered  in  aliempls 
at  serum  treatment.  Tuberculin  made 
from  the  bacillus  of  one  l>pe  would  not  be 
expected  to  influence  another  type  of  the 
disease.  The  predominant  t>7)e  differs  in 
difTerent  regions.  The  young  adult  type, 
like  scarlet  fever,  is  not  affected  by  environ- 
ment. There  is  as  much  of  this  form  in 
healthy  as  in  unhealthy  homes.  Tn  scarlet 
fever  the  amount  of  disease  seems  to  depend 
on  the  amount  of  milk  consumed,  and  we 
are  left  to  infer  that  milk  may  have  to  do 
with  this  form  of  tuberculosis. 

X'iewing  the  subject  historically  the 
report  concludes  that  a  long  drawn  out 
epidemic  of  the  young  adult  t.\pe  of  the 
disease  has  been  going  on  which  reached  its 
climax  about  fifty  years  ago,  while  the 
middle  age  type  reached  a  maximum  figure 
a  hundred  years  ago.  The  rise  in  the  mean 
age  of  death  from  the  disease  does  not  seem 
to  be  due  to  an  increase  of  immunity  but  to 
a  decline  of  rate  of  the  younger  form.  The 
fall  of  the  death  rate  for  both  the  early  and 
the  later  types  of  the  disease  began  so  far 
back,  and  has  been  so  steady,  that  there  is 
no  doubt  that  a  considerable  part  of  the 
decline  of  phthisis  in  recent  years  is  in  line 
with  the  biological  properties  of  diseases  in 
general,  and  has  little  to  do  with  hygienic 
conditions. — Editorial  Note,  N.  York  -U. 
J.,  January  31,  1920,  cxi.  No.  5,  20-1. 

Concerning  Tuberculosis. — The  prev- 
alence of  tuberculosis  in  Europe  h.is  in- 
creased very  considerably  as  a  consequence 
of  the  war,  of  which  it  is  one  of  the  saddest 
aftermaths.  In  Great  Britain  the  increase 
of  mortality  from  the  disease  is  said  to 
reach  12  per  cent.  In  France  the  increase 
has  been  no  doubt  even  greater,  and  on  the 
Continent  generally,  as  was  only  to  be 
expected,  the  incidence  of  and  mortality 
from  tuberculosis  have  been  augmented. 
Before  the  war  steps  had  been  taken  to 
arrange  for  the  carrying  on  of  a  much  more 
vigorous  campaign  against  the  malady  in 
America  and  Great  Britain  than  had  been 
waged  formerly,  but  in  the  latter  country 
the  war  had  the  effect  of  almost  completely 
stopping  these  plans.  At  the  British 
Tuberculosis  Congress,  held  in  191.\  it  was 
thought  and  said  that  a  crusade  conducted 
on  certain  lines  which  had  been  mapped  out 
would  result,  if  not  in  the  extinction  of 
tuberculosis,  at  least  in  a  most  satisfactory 
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curtailment  of  its  powers  for  evil.  It  was 
thought  that  knowledge  of  the  disease  was 
such  that  it  only  required  to  be  put  into 
practice  thoroughly  to  achieve  the  end 
desired.  The  war,  however,  appears  to  have 
sho\\n  that  these  hopes  were  premature. 

The  experience  of  France  demonstrated 
the  fact  that  a  large  proportion  of  its  popu- 
lation suffered  from  latent  tuberculosis, 
which  the  stress  and  strain  on  the  nervous 
system  and  physical  powers  brought  about 
by  the  v,ar  rendered  active.  According  to 
Colonel  Rist  not  fewer  than  80,000  men 
were  discharged  from  the  French  army 
because  of  tuberculosis.  It  is  stated  that 
at  the  beginning  of  the  war,  owing  to  the 
urgent  need  for  men,  the  examinations  were 
hasty,  and  many  tuberculous  subjects  were 
passed  into  the  army.  The  result  was 
inevitably  widespread  infection  to  such  an 
extent  that  the  F'rench  Government  in  1917 
accepted  the  .American  offer  of  help  through 
the  Rockefeller  Institute.  The  final  out- 
come of  the  efforts  of  the  American  physi- 
cians and  nurses  will  not  be  evident  for 
some  time  to  come,  but  up  to  the  present 
time  the  work  has  afforded  grounds  for 
hope. 

It  is  recognized  in  Great  Britain  that 
while  in  many  respects  its  tuberculosis 
specialists  have  been  pioneers  in  treatment, 
at  the  same  time  they  have  been  too  con- 
servative, too  narrow  in  their  views,  in 
fact,  and  afraid  to  launch  out  in  the  same 
way  and  to  the  same  degree  as  the  Ameri- 
cans. For  example,  Prof.  William  C.  White 
of  Pittsburgh,  in  an  address  delivered 
before  the  conference  of  the  Bi'itish  Asso- 
ciati  m  for  the  Prevention  of  Tuberculosis, 
spoke  of  the  work  which  has  been  and  is 
being  done  by  the  tuberculosis  nurse  in 
America.  He  estimated  at  60  per  cent  the 
nurse's  share  of  all  the  work  done  against 
tuberculosis  in  America.  Sir  Arthur  Stan- 
ley, chairman  of  the  Joint  War  Committee 
of  the  British  Red  Cross  Society  and  the 
Order  of  St.  John,  speaking  at  the  same 
meeting,  announced  that  the  Red  Cross 
would  find  funds  for  antituberculosis  work, 
and  in  addition  a  very  large  number  of 
women  would  gladly  give  their  services  to 
the  same  cause 

Dr.  Christopher  Addison,  the  Minister  of 
Health,  who  gave  the  opening  address  at 
the  Tuberculosis  Conference,  laid  most 
insistence  on  adequate,  sanitary  and  com- 
fortable houses  as  a  means  of  combating 
tuberculosis.  The  sanatorium  did  not  ap- 
pear to  be  regarded  with  so  much  favor  as 
formerly,  although,  as  one  speaker  re- 
marked, it  was  not  the  fault  of  the  sana- 
torium, but  was  due  to  the  fact  it  was  not 
usually  employed  properly.     The  consensus 


of  opinion  expressed  by  the  speakers  was 
that  in  order  to  fight  tuberculosis  success- 
fully coordination  is  required,  and  to  obtain 
such  coordinated  effort  the  masses  must  be 
educated  in  public  health  matters.  It  may 
be  noted  that  at  the  conference  it  was 
acknowledged  that  American  organization 
for  dealing  with  tuberculosis  was  the  most 
effective. — Edilorial.iled.  Rec,  December  20, 
1919,  xcvi,  No.  25,  1020. 

Tuberculosis  Problems  In  the  New 
Age. — The  war  has  brought  out  the  fact 
that  the  former  conception  of  the  proper 
means  to  combat  tuberculosis  was  far  too 
narrow.  The  fault  in  public  health  work 
has  been  that  it  has  not  penetrated  to  the 
mass  of  the  population.  In  bringing  skilled 
knowledge  into  practice  in  the  every  day 
life  of  working  class  households  there  is  a 
great  opening  for  a  band  of  trained  workers 
such  as  the  public  health  nurses  in  America. 
No  one  regards  the  sanatorium  as  all- 
important  in  antituberculosis  work;  it  is 
merely  a  link — a  very  useful  one — in  the 
administrative  chain.  Dr.  Addison  has 
named  three  factors  of  paramount  impor- 
tance— housing,  an  educational  campaign, 
and  research.  The  first  and  third  of  these 
depend  for  their  realization  on  the  expendi- 
ture of  money,  the  second  is  largely  a  ques- 
tion of  personal  effort.  The  lesson  of  the 
war  will  not  have  been  in  vain  if  it  leads  to 
a  proper  appreciation  of  the  value  of  co- 
ordinated action  in  pursuit  of  national 
health,  and  particularly  in  the  elimination 
of  tuberculosis. —  Tuberculosis  Problems  in 
Ihe  New  Age,  Editorial,  Lancet,  October  25, 
1919,  No.  5017,  743. 

American  Red  Cross  Tuberculosis 
Commissions. — The  achievement  of  the 
American  Red  Cross  Commissions  in  check- 
ing tuberculosis  in  Italy  and  France  gives 
evidence  of  the  spirit  of  friendly  criticism 
and  cooperation  by  which  it  was  made 
possible.  The  work  of  investigation  in  Italy 
was  carried  on  in  three  main  fields, — school 
hygiene,  child  labor,  and  housing.  The 
assistance  offered  by  the  Italian  School 
Hygiene  Association  in  allowing  visiting 
and  close  inspection  of  existing  conditions 
and  in  giving  the  American  Commission 
full  access  to  the  rules  and  regulations 
already  in  force  greatly  aided  the  Red  Cross 
workers  in  making  a  thorough  and  an 
intelligent  study  of  the  situation.  It  is 
plain  that  Italy  needs  to  introduce  and 
enforce  some  means  of  teaching  her  people 
even  the  most  elementary  rules  of  hygiene; 
suggestions  for  improving  the  present  sys- 
tem have  been  made  by  the  American  Com- 
mission and  have  met  with  the  approval  of 
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the  rtnlinn  licallh  nutliorilii-s.  'I'lic  ri-pnrl 
of  the  ("i>mmission  slnlrs  that  already 
measures  have  been  adnplrd  for  emphasiz- 
ini?  the  prevention  rallicr  than  the  cure  of 
luhortuliisis;  IcRislation  has  l>cen  formu- 
lalod  which  aims  to  protect  infant  welfare, 
maintain  during  school  life  a  regard  for 
hygienic  conditions,  and  directs  the  employ- 
ment of  youni;  hoys  anil  girls  so  thai  thcv 
may  not  be  forced  to  accept  work  which 
will  be  detrimental  to  their  future  health. 

In  France,  also,  a  Commission  investi- 
gated the  local  conditions,  and.  by  the  aid 
of  grants  of  money,  organized  a  chain  of 
health  centers  for  the  provision  of  special 
treatment.  Here,  too,  the  importance  of 
training  school  children  to  observe  the  fun- 
damental principles  was  emphasized,  and 
carried  out  by  the  cooperation  of  children, 
parents,  and  teachers.  Lists  were  made  of 
nygienic  rules  to  be  followed,  such  as  per- 
sonal cleanliness,  plenty  of  fresh  air  at  night, 
and  daily  e.xprcise — a  series  of  tasks  in 
which  the  children  manifested  a  real  pride 
in  performing  faithfully.  Perhaps  one  of 
the  most  far-reaching  results  of  the  work  of 
the  Commission  in  France  was  the  estab- 
lishment of  a  system  whereby  local  practi- 
tioners arc  to  carry  out  the  work  which  has 
been  outlined  in  some  parts  of  the  country 
by  their  .Vmerican  colleagues. 

That  the  criticism  and  suggestions  offered 
by  the  .Vmerican  Commission  to  health 
authorities  in  Italy  and  France  have  been 
received  gratefully  by  these  countries  and 
have  been  made  in  some  instances  the  basis 
of  future  reform,  indicates  the  value  of 
international  coSperation  in  matters  per- 
taining to  the  investigation  and  prevention 
of  disease.  It  is  to  be  hoped  that  the- 
efforts  of  the  .\mcrican.Red  Cross  Tuber- 
culosis Commissions  may  prove  to  be  only 
the  promise  of  success  in  carr\Mng  out  even 
more  extensive  activities  which  we  may 
anticipate  for  the  future. — Editorial,  Boston 
M.  cs-  S.  J.,  October  30,  1919,  dxxxi,  545. 

Tho  Prevention  and  Arrestof  Tuber- 
culosis In  Canada.— Dr.  George  Porter, 
secretary  of  the  Canadian  Association  for 
the  Prevention  of  Tuberculosis,  contributed 
some  interesting  data  regarding  the  control 
of  tuberculosis  in  Canada.  .Apart  from  an 
annual  subsidy  to  this  association  and 
quarantine  at  ocean  ports,  the  federal 
government  has  not  taken  any  part  in  the 
control  of  this  disease,  leaving  all  such 
matters  of  public  health  to  the  nine  prov- 
inces. Recently,  however,  on  account  of 
returned  tuberculous  soldiers,  the  govern- 
ment has  taken  over  the  care  of  these;  and 
now  that  Canada  has  a  well  organized 
Department   of   Public   Health,   a   nation- 


wide campaign  may  be  expectctl  against 
this  disease.  Twenty  yearn  ago  there  was 
but  1  small  institution  of  this  character 
in  Canada.  'I'cn  years  afterward  (>  were 
established.  At  the  present  time  there  are 
40  sanatoria  in  addition  to  those  set  apart 
for  soldiers.  (Jnly  Ml  patients  could  be 
accommodated  twenty  years  ago.  In  ten 
vears  there  were  ^5^)  beds.  Now  Canada 
has  3500  beds.  More  than  SI.OOO.OOO  are 
spent  annually  in  the  maintenance  of 
civilian  institutions;  and  the  total  value  of 
these  institutions  is  more  than  $3,000,- 
000.  The  National  Sanatorium  was  the 
pioneer  organization,  which  began  work  in 
1906.  This  association  has  now  accommo- 
dation for  80O  patients  in  Muskoka  and 
Weston,  near  Toronto.  The  province  of 
Nova  Scotia  was  the  first  to  establish  a 
provincial  sanatorium,  and  the  city  of 
Hamilton,  Ontario,  was  the  first  to  estab- 
lish a  county  or  municipal  institution  of  this 
character.  The  province  of  Ontario,  while 
not  conducting  an  institution  of  its  own, 
allows  one-fifth  of  the  original  cost  of  the 
building  up  to  S.SOOO  and  ?.?.50  a  week  for 
each  patient  for  maintenance,  and  the 
municipality  from  $4.90  to  S7.00  per  week. 
Some  provinces  allow  more,  some  less, 
while  two  of  them  have  done  practically 
nothing.  The  incidence  of  tuberculosis  in 
the  Canadian  Army  is  less  than  that  in  the 
civilian  male  population  of  military  age. 
The  number  of  returned  tuberculous  sol- 
diers up  to  July  1,  1918,  was  about  4000, 
with  at  that  time  about  1500  abroad  to  be 
returned  to  Canada  which  at  the  present 
time  has  been  accomplished.  As  there 
were  50,869  Canadians  killed  in  action  or 
dying  from  wounds,  Canada  has  had  nearly 
as  many  civilian  deaths  from  tuberculosis 
during  the  war  period  as  fatalities  among 
Canadian  soldiers. — Editorial  Aotc,  N.  York 
M.  J.,  February  28,  1920,  cxi,  379. 

The  Tuberculosis  Death  Rate.— The 
report  of  the  executive  committee  of  the 
National  Tuberculosis  Association  points 
out  that  the  annual  number  of  deaths  from 
tuberculosis  is  150.000.  This  means  that 
this  disease  annually  sacrifices  more  lives 
than  America  lost  in  the  war.  The  exam- 
inations under  the  draft  law  resulted  in  the 
rejection  of  100,000  young  men  because  of 
tuberculosis,  many  of  whom  had  no  suspi- 
cion that  they  had  the  disease.  There  are 
over  one  million  known  cases  of  tuberculosis 
in  the  United  States,  and  the  result  of  the 
draft  examinations  would  indicate  that 
there  are  double  that  number  of  unsus- 
pected cases.  If  taken  in  time,  there  is  no 
serious  disease  quite  so  amenable  to  treat- 
ment as  tuberculosis.    Hence  it  is  impor- 
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tant  that  patients  should  he  wiUin?;  to 
submit  to  proper  treatment  in  the  earliest 
stages,  and  that  physicians  should  be  able 
and  willing  to  diagnose  the  disease  from  the 
early  symptoms.  A  persistently  rapid 
pulse  should  be  regarded  with  suspicion;  if, 
with  this  there  is  loss  of  weight  and  a  his- 
tory of  contact  with  tuberculous  patients, 
it  is  almost  sufficient  to  justify  the  diagnosis 
of  tuberculosis.  If  there  is  a  slight  hacking 
cough,  though  without  expectoration,  the 
suspicion  is  amply  confirmed;  while  any 
local  lung  symptom,  such  as  a  lengthening 
of  expiration  at  one  of  the  apices,  gives 
proof  positive  of  a  tuberculous  infection  of 
the  lungs.  If  when  those  symptoms  are 
present  the  patient  can  be  made  to  gain 
weight,  and  to  alter  his  mode  of  life  so  as  to 
spend  more  time  in  the  open  air  there  is  an 
e.xcellent  chance  of  making  the  case  one  in 
which  the  presence  of  tuberculosis  will  be 
absolutely  demonstrated  only  after  death. 
Waiting  until  there  is  a  definite  febrile 
reaction,  or  until  tubercle  bacilli  are  found 
in  the  sputum,  very  often  means  a  long 
road  to  recovery,  and  serious  impairment 
of  vitality.  When  these  facts  are  explained 
to  a  patient  with  the  incipient  symptoms,  it 
will  encourage  rather  than  discourage  him, 
and  make  him  anxious  to  persist  in  the 
treatment  that  will  prevent  more  serious 
developments.  —  The  Tuberculosis  Death 
Rale,  Edilorial,  N.  York,  M.  J.,  Oclober  11, 
1919,  ex,  No.  15.  621. 

International  Standards  of  Public 
Health  Work. — In  order  to  fix  a  basis  for 
international  public  health  work,  we  must 
first  determine  the  essentials  and  their 
relative  value  in  relation  to  the  budget 
available;  secondly  we  must  establish  the 
working  units;  and  finally  these  units  must 
be  correlated  into  a  complete  whole.  Tu- 
berculosis has  always  had  a  prominent 
place  in  the  formulation  of  public  health 
programs,  because  we  have  no  specific  cure 
for  the  disease,  and  must  rely  upon  organ- 
ization and  coordinated  effort  for  its  control. 
In  the  past  too  much  emphasis  has  been 
laid  upon  details  and  special  measures  for 
the  control  of  tuberculosis.  What  is  neces- 
sary is  the  modification  of  equipment  to 
meet  the  needs  of  each  locality,  and  to 
determine  this  a  careful  statistical  study  of 
every  district  must  be  made,  and  the  avail- 
able funds  ascertained.  Because  approx- 
imately 85  per  cent  of  tuberculosis  cases 
must  be  cared  for  in  the  home,  the  impor- 
tance of  the  public  health  nurse  is  great. 
The  nurse  and  the  amount  of  territory  and 
the  number  of  people  whom  she  can  ade- 
quately handle  should  constitute  the  work- 
ing unit.     To  these  units,  other  necessary 


equipment  can  be  added — dispensaries, 
laboratories,  hospitals  for  advanced  cases, 
sanatoriums,  etc.  Cooperation  should  also 
be  established  with  organizations  dealing 
with  related  problems — child  welfare,  hous- 
ing, etc.  The  function  of  the  national 
government  is  to  study,  correlate,  su.ggest, 
stimulate  and  subsidize  the  work  of  the 
local  units  so  that  standards  may  be  uni- 
form. And  uniform  standards  must  also 
be  set  up  throughout  the  world  by  the 
united  effort  of  Great  Britain,  America, 
France  and  Italv. — Inlernaiional  Slaiidards 
of  Public  Health  Work,  W.  C.  While,  Lancet. 
Oclober  25,  1919,  No.  5017,  719. 

Tuberculosis  Experience  of  Metro- 
politan Life. — Dr.  Louis  I.  Dublin,  statis- 
tician of  the  Metropolitan  Life  Insurance 
Company,  draws  the  following  conclusions 
from  a  study  of  the  mortality  experience 
from  tuberculosis  in  the  Industrial  Depart- 
ment of  the  company  in  1918:  (1)  The 
death-rate  from  tuberculosis  (all  forms)  in 
1918  continued  to  decline,  the  rate  being 
187.4  as  compared  with  188.9  in  1917. 
There  has  been  a  decrease  in  the  annual 
death-rate,  without  exception,  since  1911, 
when  the  rate  \vas  224.6  per  100,000.  (2) 
The  reductions  in  the  rate  since  1916  have 
been  much  smaller  than  in  the  preceding 
years;  1.3  per  100,000  in  1917  and  1.5  per 
100,000  in  1918  as  compared  with  11.7  per 
100,000  in  1912.  (3)  Since  1911,  the  total 
reduction  in  the  tuberculosis  death-rate  has 
been  37.2  per  100,000,  or  16.5  per  cent  of 
the  1911  rate.  One  death  in  every  six 
from  tuberculosis  has  been  either  prevented 
entirely  or  delayed.  This  is  equivalent  to 
the  saving  of  more  than  one-third  of  a  life 
from  tuberculosis  alone  among  each  1000 
persons  insured  in  the  Industrial  Depart- 
ment. (4)  The  conditions  with  reference 
to  tuberculosis  of  the  lungs  are  identical 
with  those  for  tuberculosis  (all  forms) 
described  above.  (5)  The  improvement  in 
1918  as  compared  with  1917  would  have 
been  much  greater  but  for  the  last  three 
months  of  the  year.  In  the  first  nine 
months,  the  1918  rate  was  seven  per  100,000 
lower  than  the  1917  rate;  but,  for  the  last 
three  months,  the  rate  was  16.8  per  100,000 
higher  than  the  1917  rate.  The  tubercu- 
losis death-rate  usually  drops  considerably 
in  the  last  quarter  of  the  year;  but,  in  1918, 
probably  because  of  the  influenza  cp'demic 
there  was  next  to  no  decline.  (6)  Kxactly 
similar  conditions  are  found  in  the  popula- 
tion figures  for  both  the  State  and  City  of 
New  York.  The  1918  tuberculosis  figures 
were  either  identical  or  somewhat  lower 
than  those  for  1917.  In  the  last  quarter  of 
the  year,  the  rate  was  somewhat  hi.gher  in 
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1918  than  in  1017.  In  the  first  nine  months, 
the  l''IS  rate  w,is  considerahly  heller  than 
the  1917  rale.  This  is  an  important  point 
because  there  had  been  some  fear  that  war 
conditions  wuuM  result  in  an  increase  in  the 
death-rate  from  tuberculosis.  Apparently 
this  has  not  occurred  in  the  pin>ulation  of 
New  ^■ork  City  or  of  New  York  .Stale,  or 
amonc  the  Industrial  policy-holders  of  the 
Metropolitan.  (7)  Considered  by  aft 
period,  the  l"iRures  show  that  the  dcalh-rate 
for  tuberculosis  of  the  lun^s  al  ages  under 
15  remained  stationary  in  1918  as  compared 
with  1917;  went  up  for  the  period  15  to  24; 
declined  from  age  25  up  to  55  and  remained 
stationar>-  from  55  to  65.     (8)  The  white  • 


females  ntant  show  increases  in  the  rate  at 
the  ages  of  adult  life.  The  white  males, 
colored  males  and  colored  females  all  show 
reductions  between  25  and  55.  (9)  All  the 
four  groups,  i  e.,  white  males,  while  females, 
colored  males  and  colored  females,  show 
increases  in  the  rale  at  the  age  period  15  to 
24  years.  This  is  very  clear,  but  the  reason 
for  the  increase  is  difficult  to  understand. 
The  number  of  deaths  from  tut>crculosis  (all 
forms)  in  1918  was  21,827.  If  the  same 
rate  as  in  191 1  had  prevailed,  the  number  of 
deaths  would  have  been  26,1.?0  — /.f<j//c/, 
distributed  by  ifelropolilan  I. Hi  Insurance 
Co.,  Industrial  Tuberculosis  Experience  in 
1918. 


Tuberculosis  In  New  York  City.    Quarters  Ending  December  31,  1918  and  1919. 


Population |,g,y 


/1918 
•\1919 


Xew  cases. 


Total  cases  in  reg-  /1918 
ister \1919 

Xew  patients  exam-  fl918 
ined  at  clinic \1919 

Cases  under  super-  (1918 
\-ision \1919 

Voluntary   reno\a-  (1918 
tions \l919 

Sputum  examined..  ■^  igig 
Positive  sputums...  -S  jgig 


Deaths. 


/1918 
•\1919 


Death  rate  per  1,000  fl918 
of  population  . .  .  .\1919 

Deaths    all    forms  (1918 
Tuberculosis \1919 


Death  rate.all  forms 


/1918 
\1919 


UANBATTAN 


2,7.M.7.'I 
2.7S0.4S5 

1.1 88 
2,10; 

1S,Q0,^ 
17,449 

1,682 
1,981 

1.708 
l.iO 

5,17 
386 

5,So2 
5,790 

1,251 
1,1. v^ 

1,041 
69,' 

1.51 
0  99 

1,176 
794 

1.71 
1.13 


BtONX 

BKOOKLVN 

QUErNS 

622,555 
645,894 

2,023,170 
2,070,539 

392,960 
406,236 

317 
508 

588 
907 

117 
239 

3,447 
3,583 

7.792 
7,212 

1,654 
1,525 

.552 
442 

1,717 
1,230 

156 

1,997 
143 

5,579 
368 

54 
8 

87 
73 

585 
221 

78 
97 

1.541 

1,588 

2,242 
2,766 

419 
484 

297 
314 

605 

515 

100 
102 

238 
161 

683 
453 

151 
83 

1.52 
0.99 

1.34 
0.87 

1 .  53 
0.81 

265 
183 

763 
518 

165 
93 

1.69 
1.12 

1.50 
0.99 

1.67 
0.91 

101,721 
103,640 

23 
37 

252 
267 

10 
25 

11 

5 

3 
42 

85 
98 

21 
14 

59 
28 

2.30 
1.07 

64 

32 

2.50 
1.23 


5,872,143 
6,006,794 

2,233 
3,794 

32,048 
30,036 

4,091 
3,834 

9,349 
654 

1,290 
819 

10,119 
10,726 

2,274 
2,078 

2,172 
1,418 

1.47 
0.94 

2,433 
1,620 

1.64 
1.07 


— n«Wy  Bull.  Dpt.  HcaUh,  X.  Y.  CUy,  March  27,  1920,  ix,  101. 


Tuberculosis    Statistics    for    1918.— 

Tuberculosis  in  its  various  forms  caused 
122.040  deaths,  of  which  108.365  were  due 
to  tuberculosis  of  the  lungs.  The  death 
rate   from   all    forms   of   tuberculosis   was 


149.1  per  100,000  and  from  tuberculosis  of 
the  lungs,  132.4.  The  rate  from  tuber- 
culosis of  all  forms  declined  continuously 
from  200.7  per  100.000  in  1904  to  141.6  in 
1916,  the  decrease  amounting  to  nearly  30 
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per  cent;  but  for  1917  and  1918  increases 
are  shown,  the  1918  rate  being  somewhat 
higher  than  the  rate  for  1917,  when  it  was 
146.4,  Until  1912  more  deaths  were  due  to 
tuberculosis  than  to  any  other  single  cause, 
but  in  that  year  and  during  the  period 
1914-1918  the  mortality  from  tuberculosis 
was  less  than  that  from  heart  diseases. — 
Principal  Causes  of  Death  in  United  States 
Registration  Area,  Publ.  Health  Rep., 
February  13,  1920,  xxxv.  No.  7,  34. 

Conjugal  Tuberculosis. — Students  of 
tuberculosis  have  repeatedly  called  atten- 
tion to  the  relative  infrequency  of  conjugal 
infection  in  tuberculosis.  In  the  case  of 
tuberculosis,  numerous  investigators  have 
noted  that  phthisis  in  both  husband  and 
wife  is  very  rare,  despite  the  fact  that  they 
probably  come  into  more  intimate  contact 
than  even  father  and  child. 

Following  a  summary  of  conjugal  tuber- 
culosis, Fishberg  in  the  latest  edition  of  his 
work  Pulmonary  Tuberculosis  comes  to 
the  fol!o\ving  conclusions:  (1)  Tuberculous 
infection  can  only  occur  once;  and  (2) 
phthisis  evolves  only  in  persons  who  are  for 
one  reason  or  another  predisposed  to  the 
disease.  Inasmuch  as  the  nonphthisica! 
consort  has  already  been  infected  \vith 
tubercle  bacilli  during  cliildhood,  all  new 
opportunities  for  reinfection  by  cohabita- 
tion with  a  consumptive  consort  are  of  no 
avail  to  produce  phthisis.  It  is  his  or  her 
constitution  that  determines  whether  con- 
sumption wil!  develop  and  not  the  oppor- 
unities  for  reinfection. 

The  correctness  of  the  view  expressed 
abo\-e  has  recently  been  challenged.  In  an 
interesting  article  entitled  "Conjugal  Tu- 
berculosis," published  in  the  Lancet  (Octo- 
ber 4,  1919),  E.  Ward,  M.D.  tuberculosis 
officer  for  South  Devon,  gives  the  results  of 
an  inquiry  e.xtending  over  a  period  of  five 
years,  and  relating  to  155  cases  in  which  the 
mate  of  a  tuberculous  husband  or  wife  was 
examined.  The  results  of  these  examina- 
tions are  tabulated  as  follows: 

C/mrt  I.    Results  of  examination  of  contacts  of  tubef' 
culous  patients,  husband  and  wife 


s 

g 

PERCENTAGES 

X 

^ 

u 

u  a 
a  a 

3  7. 

a. 

> 

<5 

3 

1 

D  " 

D 

U 

3 

2 

H 

m 

Z 

H 

m 

4, 

Wives  (husband 

f  first  notified). . 

12U 

06 

12 

42 

ii 

lU 
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35 
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4 

7 

69 

11 

20 
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156 

91 

16 

49 

58 

10 

32 

"In  deciding  to  which  category  a  contact 
belongs,  the  examination  was  not  made  so 
punctiliously  that  few  could  escape  the  net; 
two  or  more  definite  indications  were 
required.  Crepitations  at  one  apex  alone 
would  not  be  called  tuberculosis,  but  crepi- 
tations at  one  apex,  plus  a  history  of  hemop- 
tysis, would  be  so  called.  Similarly  dul- 
ness  and  crepitations  at  one  apex  would  be 
classed  as  tuberculosis;  and  also  failing 
health,  hemoptysis,  and  dulness,  with 
crepitations,  at  one  base.  If  the  signs 
found  were  suggestive,  but  not  sufficiently 
conclusive,  the  contact  was  classed  as 
suspect.  Comparing  now  the  results  of 
examining  contacts  other  than  husband 
and  wife;  out  of  1067  examined,  219  were 
tuberculous,  284  suspect,  and  564  negative; 
or,  roughly,  20  per  cent,  27  per  cent,  and 
53  per  cent  (Chart  II).  Taking  as  a  further 
control  the  contacts  of  cases  seen  for  an 
opinion  and  diagnosed  nontuberculous, 
either  at  the  time  of  the  first  visit  or  later, 
out  of  81  e.xamined,  4  are  found  to  be  tuber- 
culous, 7  suspect,  and  70  negative;  or  in 
percentages,  5  per  cent,  8  per  cent,  and  87 
per  cent  (Chart  III).  Cases  of  definite 
surgical  tuberculosis,  and  their  contacts, 
are  included,  but  the  number  of  such  cases 
was  relatively  small." 

Chart  II.    Results  of  examination  of  contacts  of  tuber- 
culous patients  other  titan   husband   or   vnfe 

Number  examined 1,067 

Tuberculous 2 19 

Suspect 284 

Negative 564 

Percentages: 

Tuberculous 30 

Suspect 27 

Negative 53 

Chart   III-     Results    of   examination    of   contacts    of 
nontuberculous  patients,  including  husband  or  wife 

Number  e.xamined 81 

Tuberculous 4 

Suspect 7 

Negative 70 

Percentages: 

Tuberculous 5 

Suspect 8 

Negative 87 

After  discussing  the  results  of  this  inves- 
tigation, the  author  concludes  as  follows: 
Well  knowing  the  difficulties  in  the  way  of 
any  statistical  investigation  such  as  this,  I 
make  no  claim  that  the  present  contribution 
is  a  final  settlement  of  the  question,  but  am 
sure  that  this  important  subject  should  be 
reconsidered  in  the  light  of  the  greatly 
increased  material  now  available.  On  the 
opinion  generally  held  regarding  infection 
the  success  or  failure  of  all  our  antituber- 
culosis work  depends.  Either  we  take  the 
fatalistic  view  of  a  universal  infection  and 
family  predisposition  (I  almost  wrote  pre- 
destination), and  therefore  direct  our  efforts 
to  help  the  tuberculous  individual,  or  we  look 
upon   the  disease   as   infectious,    and   take 
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means  to  prevent  it  In  isolating  hiuhlv  infec- 
tive cases,  there  heini;  as  yet  no  tnetlicHi  of 
universal  vaccination  against  tuberculosis. 
I  estimate  that  over  50  per  cent  of  all  cases 
seen  arc  iluc  to  direct  personal  infection, 
and  am  therefore  a  strong  advocate  of 
preventive  measures. 

With  the  huKc  number  of  wcll-orRanizcd 
tuberculosis  clinics  at  work  in  this  country, 
it  should  not  be  dilTicult  to  obtain  a  large 
amount  of  accurate  statistical  information 
to  determine  which  view  represents  the  true 
condition.  I-'urther  studies  alonK  this  line 
arc  certainly  desirable,  for  the  question  at 
issue  involves  one  of  the  most  fundamental 
points  in  the  whole  tuberculosis  campaign. — 
Publ.  llealtl,  Rep.,  JanuarM  30,  1920,  xxxv. 
No.  5,  21Q. 

Bovine  Tuberculosis. — .An  address  by 
F.  \V.  Harding,  secretary  of  the  .Vmerican 
Short  Horn  Breeders'  .Association,  devoted 
chiefly  to  discussion  of  the  tuberculosis 
problem.  The  beef  cattle  breeders  strongly 
favor  nationalization  of  the  subject  and  the 
adoption  of  the  most  uniform  regulations 
and  methods  of  dealing  with  tuberculosis 
that  can  possibly  be  agreed  upon  between 
the  states  and  the  national  government. 
He  pointed  out  many  of  the  marked  differ- 
ences and  glaring  inconsistencies  in  the 
present  varying  regulations  by  different 
states.  He  particularly  criticises  the  rec- 
ommendation that  animals  be  tested  within 
thirty  days  of  the  time  they  are  shipped 
into  certain  states,  stating  that  it  did  not 
give  the  breeder  of  pure-bred  cattle  time  to 
get  out  his  catalogue,  hold  a  sale  and  dispose 
of  his  cattle  after  a  test  was  made.  He  also 
opposed  the  sixty-day  retest,  stating  that 
this  should  be  left  to  the  honesty  and 
integrit)-  of  the  breeders.  He  strongly 
urged  that  show  cattle  being  taken  from  one 
state  fair  to  another  be  not  required  to 
comply  with  the  regulations  for  the  ship- 
ment of  cattle  into  those  states.  He  dwelt 
at  some  length  uf>on  the  value  of  the  tuber- 
culin test  in  certain  cases,  and  quoted  Dr. 
Alexander  of  the  University  of  Wisconsin 
as  ha\nng  said  he  did  not  believe  that 
valuable  breeding  animals  should  be  con- 
demned for  tuberculosis  on  the  result  of 
one  test. 

He  deplored  the  cost  of  the  tuberculin  test 
as  being  a  hindrance  to  the  trade  in  pure- 
bred live  stock,  stating  that  many  young 
bulls  were  sold  for  improving  the  quality  of 
beef  cattle  at  a  price  around  S200  and  that 
at  the  present  it  cost  about  $20  to  test  such 
a  bull  before  shipping  and  an  additional  $20 
for  the  60-day  retest,  and  that  $40  for  the 
testing  and  only  -S200  for  breeding,  rearing, 
feeding  and   selling  the  bull  was  not  fair. 


He  strongly  favored  the  segregation  of  react* 
ing  animals  and  the  retention  of  tho.sc  that 
were  good  bree<lers.  He  spoke  favorably  of 
the  accreilitcil  herd  plan,  but  stated  that  only 
a  beginning  had  been  made  and  he  did  not 
sec  how  it  would  be  possible  to  apply  it  to 
all  the  herds  in  the  country,  statmg  that 
there  arc  .?5,00()  herds  of  registered  short 
horn  cattle  alone,  and  that  it  would  appear 
it  would  take  as  great  many  years  to  get 
this  number  of  herds  on  the  accredited  list. 
He  personally  would  rather  buy  cattle  from 
a  herd  that  had  passed  a  successful  test 
within  thirty  days  than  to  get  them  from  an 
accredited  herd  that  had  not  been  tested 
for  approximately  a  year.  Harm  was 
being  done  by  giving  some  animals  enor- 
mous doses  of  tuberculin  and  such  doses  are 
unnecessary.  He  assured  the  live  stock  sani- 
tarians and  practising  veterinarians  present 
of  the  fullest  cooperation  of  the  beef  cattle 
breeders  in  the  continuance  of  any  reasonable 
measures  for  the  control  of  tuberculosis. 

Senator  J.  M.  Hackney  of  .Minnesota, 
Secretary  of  the  .American  Holstein-Friesian 
Association,  made  one  of  the  most  e.vcellent 
addresses  of  the  whole  meeting.  Like 
Secretary  Harding,  this  discussion  was 
devoted  almost  exclusively  to  the  tubercu- 
losis problem.  He  stated  that  in  his  local- 
ity there  were  plenty  of  veterinarians  who 
were  well  advanced  in  horse  diseases,  but 
that  they  found  it  difficult  to  procure  men 
who  had  the  necessary  experience  and 
ability  in  handling  the  diseases  of  cattle, 
especially  the  diseases  of  dairy  cattle.  He 
was  loudly  applauded  when  he  said:  ".Any 
man  who  puts  up  an  animal  for  sale  either 
at  a  private  sale  or  at  an  auction,  who 
knows  that  that  animal  is  tuberculous  should 
be  indicted  and  convicted  as  surely  and 
as  quickly  as  though  he  had  committed 
murder."  He  told  of  an  interesting  experi- 
ence that  he  had  while  a  member  of  the 
Minnesota  Senate.  .A  bill  had  been  intro- 
duced in  the  state  legislature  to  prohibit 
the  tuberculin  test.  .A  majority  of  the 
members  of  the  legislature  seemed  to  favor 
it.  He  obtained  permission  to  test  a  herd 
and  found  19  reacting  animals.  These 
were  sent  to  the  St.  Taut  yards  and  slaugh- 
tered and  members  of  the  legislature  invited 
to  witness  the  autopsies.  Not  all  of  them 
attended.  He  obtained  diseased  organs  of 
the  anim.ils,  took  them  to  the  State  House 
and  put  them  on  display  in  the  corridors 
where  the  members  could  not  help  but  see 
them.  Instead  of  prohibiting  the  tuber- 
culin test  in  Minnesota,  the  legislature 
enacted  laws  strengthening  its  application. 

Senator  Hackney's  experience  with  the 
Bang  method  or  the  segregation  of  aflected 
animals   was   unsatisfactoo'-    He   favored, 
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however,  permitting  herds  on  the  accredited 
list  to  use  a  reacting  sire  and  thought  that 
the  tuberculosis  free  accredited  plan  should 
be  changed  to  permit  this.  He  made  a 
strong  plea  for  the  recognition  and  use  of 
certified  milk  and  deplored  the  fact  that 
many  practitioners  of  human  medicine  did 
not  seem  to  realize  its  superiority  over  a 
pasteurized  product. —  T'd'cnty-ihird  Annual 
Meeting  of  the  U.  S.  Live  Stock  Sanitary 
Association,  Am.  J.  Vet.  Med.,  March, 
1920,  xv.  No.  3,  105. 

Tuberculosis  Eradication  in  Stock.— 
A  conference  on  tuberculosis  eradication 
was  held  at  Chicago  October  6,  7,  and  S, 
1919,  under  the  auspices  of  the  United 
States  Bureau  of  Animal  Industn,',  About 
forty  states  were  represented  by  the  State 
Veterinarian  or  State  Live  Stock  Sanitary 
Commissioner  or  both.  The  discussions 
revealed  a  wide  difference  of  conditions  and 
problems,  but  a  rapidly  increasing  interest 
among  farmers  and  stockmen  in  the  ques- 
tion of  tuberculosis,  and  a  constantly  grow- 
ing demand  for  scientific  tests.  The  merits 
of  the  various  tuberculin  tests  were  care- 
fully discussed.  The  subcutaneous  test  is 
most  widely  used,  but  the  intracutaneous 
and  conjunctival  tests  also  are  employed. 
The  intracutaneous  test  is  especially  useful 
in  testing  range  cattle  and  others  unaccus- 
tomed to  handling;  it  is  also  useful  in  ven,' 
hot  or  cold  weather,  when  atmospheric 
conditions  affect  the  temperature  readings 
on  which  the  diagnosis  by  the  subcutaneous 
test  depends.  The  eye  test  is  used  in  combi- 
nation with  other  tests  or  as  supplementary 
in  suspicious  cases.  \\'hen  used  in  combina- 
tion the  tests  appear  to  be  an  almost  unfailing 
means  of  diagnosing  the  disease.  The  accred- 
ited herd  plan  is  ver>'  generally  favored,  under 
which  Federal  and  State  authorities  grant 
a  certificate  to  owners  of  herds  found  to  be 
free  from  tuberculosis  and  maintained  in  a 
prescribed  manner.  The  eradication  of 
tuberculosis  in  cattle  will  practically  solve 
the  question  of  controlling  the  disease  in 
swine,  as  the  evidence  shows  that  swine  are 
infected  chiefly  from  cattle,  either  by 
following  them  in  feed  lots  or  pastures,  by 
being  fed  on  tuberculous  dain,'  products,  or 
by  eating  tuberculous  carcasses.  By  means 
of  a  practical  and  simple  marker  on  hogs  for 
slaughter,  a  shipment  can  be  traced  back 
to  the  farm  whence  it  came  if  the  meat  is 
found  diseased,  and  the  infection  can  be 
stamped  out  at  its  source.  The  tendency 
in  tuberculin  testing  is  away  from  the  use 
of  large  doses.  Many  of  the  delegates 
believed  the  use  of  more  than  10  cc.  of 
tuberculin  was  unwise.  Dr.  Mohler's  open- 
ing address  dealt  with  the  problems  to  be 


discussed,  especially  the  accredited  herd 
plan. —  Tuberculosis  Eradication  Conference, 
Editorial,  Am.  .1 .  Vet.  Med.,  November,  1919, 
xiv,  No.  11,  555. 

Prophylaxis  of  Bovine  Tuberculosis. — 

To  sweep  away  all  indemnities,  etc.,  for 
tuberculous  cattle,  and  place  the  loss 
squarely  on  the  shoulders  of  the  proprietor, 
is  the  only  effectual  way  to  stamp  out 
bovine  tuberculosis.  This  makes  the  loss 
from  it  so  excessive  that  the  proprietors 
will  be  forced  to  take  steps  to  protect  their 
herds  against  it.  According  to  the  present 
measures,  the  proprietors  have  compara- 
tively little  personal  interest  in  stamping 
out  the  infection.  When  they  find  that 
unless  they  do  this  their  losses  will  be 
excessive,  a  new  order  of  things  will  be 
inaugurated.  Three  things  are  necessary 
for  this:  (1)  The  nullification  of  the  sale  of 
any  animal  found  to  be  tuberculous.  The 
animal  to  be  returned  immediately  to  the 
vendor;  the  latter  to  pay  the  expenses  of 
transportation  and  refund  the  purchase 
money.  (2)  The  public  health  service  to 
investigate  the  herd  from  which  the  tuber- 
culous animal  came,  and  brand  all  tuber- 
culous cattle  found  destined  for  any  purpose 
except  slaughtering.  The  vendor  to  stand 
the  partial  or  total  loss  when  meat  is  con- 
fiscated on  account  of  tuberculous  lesions. 
(3)  No  indemnity  to  be  paid  to  the  owner  of 
the  cattle  except  when  an  animal  is  ordered 
to  be  slaughtered  on  account  of  tubercu- 
losis of  the  mammary  glands,  or  when  a 
mistake  has  been  made  in  the  diagnosis. 
With  these  regulations  in  force,  the  tuber- 
culous animal  would  have  to  be  kept  at 
home,  and  hence  could  not  start  new  foci. 
It  would  have  ven,'  little  commercial  value, 
as  it  could  not  be  sold  for  anything  except 
butchering,  and  not  even  for  this  if  the 
disease  is  far  advanced.  The  financial  loss 
would  be  so  great  that  the  proprietors 
would  spare  no  pains  to  protect  themselves. 
This  would  transfer  the  fight  against  bovine 
tuberculosis  from  the  authorities  to  private 
interests,  instead  of  the  latter  hampering 
and  seeking  to  circumvent  the  authorities 
in  the  task.  The  proprietor  would  not 
have  to  make  any  declaration,  and  would 
not  be  molested  by  any  one  so  long  as  he 
kept  his  tuberculous  cattle  at  home.  He 
can  call  on  authorities  to  help  him  weed  out 
the  tuberculous  animals,  and  these  he  can 
keep  separate  from  the  others  and  send 
to  the  slaughter-house  at  his  convenience, 
while  the  rest  of  his  herd  is  kept  safe 
from  infection  with  tuberculosis.  He  can 
take  his  owti  time  and  means  to  erad- 
icate tuberculosis  from  his  herd,  and 
none    of    his    tuberculous    cattle    need    be 


ABSTRACTS  OF  TUBERCULOSIS 


85 


branilod  if  he  docs  not  attempt  to  sell  them 
for  any  punviso  except  ImtchcrinK.  This 
prophylaxis  nasol  on  private  interests  will 
act  evcr)'where  throuKhout  the  country  at 
once,  and  will  be  kept  up  until  bovine 
tuberculosis  has  disappeared.  Lifiniircs 
urges  IcRislators  to  pass  a  law  nullifNinR  the 
sale  of  a  tuberculous  animal  for  any  pur- 
pose except  butchcrinK,  and  providinR  for 
branding  as  described  abo\e. —  Conlribu- 
lioH  d  la  propliyliixie  gintrale  tie  la  tuber- 
culose  bovine,  J.  lJ<;niires.  Hull.  d.  I' Acad, 
d.  Med.  December  23.  1919,  Ixxxii,  So.  41, 
505. 

Colonization  of  Tuberculous  Soldlei^ 
and  Fatnlllos.— The  tuberculous  have  an 
economic  value,  and  this  value  must  be 
properly  developed.  This  can  best  be 
done  by  colonization  under  medical  super- 
vision. Functional  ability  must  first  be 
developed,  and  this  is  primarily  a  medical 
problem;  technical  trainins  must  be  Riven 
as  soon  as  physical  conditions  permit,  and, 
properly  super\'ised,  is  an  important  aid 
m  the  development  of  functional  ability. 
Functional  perfection  and  technical  ability 
properly  developed  finally  lead  to  corapet- 
mg  ability — the  ability  to  return  to  indus- 
try under  normal  industrial  conditions. 
At  least  two  years  under  super\-ision  is 
necessary  after  the  sanatorium  treatment  is 
completed,  to  reach  competinR  ability. 
Families  should  be  included  in  the  super- 
vised colony,  as  this  preserv'es  normal 
human  relations  and  standards,  and  under 
medical  supervision  is  entirely  safe  for  the 
children,  tending  to  develop  immunity 
through  exposure  to  limited  infection. 
Every  occupation  is  open  to  the  tubercu- 
lous, and  the  colony  should  be  a  school  to 
train  the  man  for  the  work  for  which  he  is 
best  fitted.  Colonies  should  not  be  iso- 
lated, but  should  be  near  large  centers; 
they  should  be  governed  by  the  inhabitants 
but  subject  to  medical  and  sanitary  super- 
vision. The  Federal  Board  for  \'ocationaI 
Education  has  under  its  control  a  number  of 
discharged  soldiers  with  manifest  tubercu- 
losis. SNTien,  under  proper  treatment,  the 
patients  reach  the  quiescent  stage  with 
negative  sputa,  they  are  admitted  to  train- 
ing in  certain  schools,  but  under  medical 
supervision  of  the  Public  Health  Ser\-ice 
which  supplies  a  full  time  medical  officer 
and  nurse  where  twenty-five  or  more  are 
grouped  in  one  institution.  The  number  of 
studies,  hours  of  study  and  rest,  exercise, 
diet.  li\-ing  quarters  and  social  life  are  care- 
fully regulated.  So  far  275  patients  are 
receiving  training  in  three  state  universities, 
two  state  agricultural  colleges,  five  business 
colleges  and  other  schools,  under  expert 
medical  super\nsion. — Gorcrnnicnt  Coloniza- 


tion of  the  Tuberculous  Soldiers  and  their 
Families  under  Medical  Supervision,  W.  II. 
W'otterson.  Chicago  Med,  Rec.,  December, 
1919,  xli.  No.  12,  462. 

Methods  of  Infection. — The  main  chan- 
nel of  infection  in  respiratory  diseases  has 
confused  scientific  men  for  a  long  time, 
especially  as  regards  pulmonary  tubercu- 
losis. In  addition  to  the  various  theorii-s  of 
infection,  the  theory  of  latency  in  the  lymph 
glands  has  arisen.  The  consideration  of 
the  eye  as  a  channel  of  infection  has  been 
entirely  neglected  until  Maxcy  demon- 
strated that  it  might  be  one  of  the  least 
protected  regions  of  the  body,  by  showing 
that  B.  prodigiosus  introduced  into  the 
conjunctival  sac  can  be  recovered  from  the 
nose  in  five  minutes,  from  the  throat  in 
fifteen  minutes,  and  from  the  stool  in 
twenty-four  hours.  A  number  of  points  of 
direct  interest  in  the  problem  of  the  eye  as 
an  avenue  of  infection  were  left  unsettled  by 
Maxcy.  These  factors  seemed  worthy  of 
further  investigation:  ^\'hether  the  micro- 
organisms really  ever  reached  the  respira- 
tory tract  below  the  epiglottis  and  vocal 
cords  and  how  long  they  remained  there; 
what  course  the  microorganisms  followed 
after  instillation  in  either  eye;  how  long 
they  persisted  in  the  nose,  phar>'nx  or 
larynx  (the  studies  reported  by  Maxcy 
were  of  only  thirty  minutes'  duration),  and 
since  it  has  been  suggested,  though  not 
authentically  demonstrated,  that  micro- 
organisms can  enter  the  lungs  by  way  of 
the  intestinal  tract  in  experimental  animals, 
whether  this  could  occur  in  man.  It  was 
with  a  \-iew  to  corroborating  and  elaborat- 
ing the  work  initiated  by  Maxcj-  that  the 
experiments  to  be  described  were  per- 
formed. The  e.xperiments  were  carried  out 
on  tuberculous  patients,  capable  of  expecto- 
rating sputum.  The  time  factor  after 
instillation,  the  course  followed,  the  dis- 
tribution after  ingestion  were  all  tested, 
B.  prodigiosus  being  used,  and  the  authors 
conclude  that  the  eye  must  be  considered 
as  one  of  the  most  important  portals  of 
respiraton.-  infection.  .\Ithough  the  greater 
part  of  infectious  material  entering  the  eye 
was  subsequently  swallowed  and  taken  into 
the  gastro-intestinal  tract  they  found  that 
a  small,  but  definite  portion  reaches  the 
larynx  and  trachea,  where  it  may  persist  as 
long  as  a  week.  In  passing  from  the  eyes 
it  traverses  a  definite  channel,  according  to 
the  eye  it  has  entered.  Infectious  material 
that  has  been  ingested  is  far  less  liable  to 
reach  the  respirator.-  tract  than  that  enter- 
ing by  way  of  the  eye  or  nose. —  The  Eye 
as  a  Portal  of  Injection  in  Respiration 
Diseases,  B.  J.  Corper  br  J.  J.  Enright,  J. 
Am.  M.  Ass.,  Febritarv  21,  1920,  Ixxiv, 
So.  S,  521. 
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Direct    Infection    In    Tuberculosis. — 

The  large  number  of  possible  sources  of  in- 
fection makes  it  diiScult  to  estimate  the  fre- 
ciu?nc>'  of  direct  (patient  to  patient)  infec- 
tion in  tuberculosis.  An  investigation  by 
the  author  in  South  Devon,  a  rural  or  semi- 
rural  district,  showed  that  in  the  first  series 
of  252  cases  of  all  ages,  102  were  due  to  di- 
rect infection,  47  to  remote  infection,  78  no 
traceable  infection,  25  doubtful.  In  a  new 
series,  eliminating  all  children  under  16,  316 
adult  cases  showed  140  due  to  immediate 
infection,  44  remote,  112  not  traceable,  20 
doubtful.  Among  96  children  under  16,  71 
cases  were  due  to  immediate  infection,  2 
remote,  22  not  traceable  and  1  doubtful. 
There  was  no  selection  in  these  cases;  in- 
valided soldiers  were  included,  which  would 
naturally  increase  the  number  of  not  trace- 
able infections.  Eliminating  the  soldier 
cases  would  bring  the  percentage  of  immedi- 
ate infections  over  50.  In  the  consideration 
of  the  prevention  of  tuberculosis,  this  ques- 
tion of  immediate  infection  should  not  be 
overlooked.  The  main  channel  of  infection, 
and  the  only  important  one,  is  the  sputum. 
Fortunately,  the  majority  of  cases  of  pul- 
monary tuberculosis  are  not  infectious,  or 
but  slightly  so,  if  proper  precautions  are 
taken.  It  is  the  advanced  case  that  con- 
stitutes the  danger.  A  short  circular  written 
in  plain  language  should  be  widely  distrib- 
uted setting  forth  these  facts,  explaining  the 
best  means  of  avoiding  infection.  In  addi- 
tion there  should  be  further  study  of  the 
subject.  The  author  suggests  the  frequent 
inhalation  of  a  spray  containing  dichlora- 
mine-T  to  render  an  infective  patient  less 
infectious. — Direct  Infection  in  Tuberculo- 
sis, E.  Ward,  Lancet,  January  3,  1920,  ZZ. 

Risk  to  Human  Beings  from  Open 
Tuberculosis  Among  Carnivorous  Do- 
mestic Animals. — Petit  emphasizes  the 
identity  of  the  tuberculous  infection  of  dogs 
and  cats  with  that  of  man  and  calls  attention 
not  only  to  the  established  frequency  with 
which  dogs  acquire  tuberculosis  from  man 
but  also  to  the  strong  probability  that  man 
not  infrequentlj'  contracts  the  infection 
from  dogs  and  cats.  Landouzy  showed 
strikingly  how  fragments  of  food  in  taverns 
and  restaurants  became  mi.xed  with  the 
sputum  of  persons  frequenting  these  estab- 
lishments and  how  often  dogs  became  in- 
fected by  eating  the  resulting  bacillus  laden 
mi.xture.  The  least  common  type  of  tuber- 
culous infection  attended  with  danger  of 
transmission  to  human  subjects  from  dogs 
and  cats  is  tuberculous  pyelonephritis  with 
continuous  discharge  of  tubercle  bacilli  in 
the  urine.  More  frequently  there  is  an  ul- 
cerative tuberculosis  of  the  intestine,  started 


through  ingestion  of  infected  material,  and 
propagating  the  disease  through  the  feces. 
Again,  pulmonary  tuberculosis  in  dogs  and 
cats,  both  grossly  and  minutely  identical  in 
its  different  forms  with  the  corresponding 
forms  seen  in  man,  very  often  results — with- 
out hemoptysis,  however — in  the  formation 
of  cavities  opening  into  the  bronchi.  The 
animals  do  not  spit,  but  they  do  cough,  and 
in  doing  so  disseminate  bacilli  widely  over 
the  carpet,  chairs,  clothes,  and  the  hands  of 
their  masters.  A  dangerous  and  little  known 
source  of  infection  from  dogs  and  especially 
cats  is  the  tuberculous  ulcers — doubtless 
started  by  scratching  with  claws  soiled  with 
tuberculous  sputum — met  with  in  these  ani- 
mals on  the  neck,  lips,  snout,  forehead,  eye- 
lids or  ears.  These  ulcers  wholly  fail  to 
heal,  becoming  deeper  and  more  mutilating, 
and  sometimes  reaching  a  large  size.  The 
pus  continuously  discharged  from  these 
dangerous  lesions  teems  with  tubercle  ba- 
cilli. Children,  playing  with  these  animals, 
patting  and  kissing  them  and  taking  them  to 
bed,  are  undoubtedly  much  exposed.  All 
cats  and  dogs  in  a  seriously  depreciated 
state  of  health,  with  loss  of  weight,  cough 
and  diarrhea  or  harboring  inveterate  ulcera- 
tions on  the  face  or  neck,  should  be  consid- 
ered at  least  as  tuberculosis  suspects  and 
due  prophylactic  measures  should  be  taken. 
— Lcs  jortncs  ouvcrtcs  de  la  tuberculosc  ckez 
les  carnivores  domestiques,  J.  Petit,  Bull.  d. 
I'Acad.  d.  Med.,  November  JS,  1919,  310. 

Tuberculosis   as    a    Focal    Disease. — 

There  are,  strictly  speaking,  no  such  things 
as  local  diseases.  What  we  call  general 
diseases  exhibit  their  characteristic  changes 
only  in  certain  portions  of  the  body,  phys- 
iologic function  being  carried  on  elsewhere, 
but  injury  to  the  smallest  and  most  distant 
parts  may  affect  the  general  system  in  a  de- 
fensive way.  The  t>'pical  tubercle  is  a  typi- 
cal  local  infection.  If  there  is  a  sufficient  col- 
ony of  tubercle  bacilli  sufficiently  virulent,  it 
produces  what  we  consider  ty-pical  tuberculo- 
sis, and  extends  itself  elsewhere  in  the  body. 
The  author  sketches  the  history  of  tuberculo- 
sis, showing  how  much  was  learned  after  the 
causative  bacillus  was  recognized,  and  its 
pathogenicity  really  demonstrated.  There 
is  only  one  place  in  the  body  where  the 
single  tubercle  can  be  recognized  and 
studied  and  this  is  in  the  fundus  of  the 
eye.  The  tubercle  present  in  the  ocular 
fundus  varies  in  dimensions,  being  0.1  mm. 
or  larger,  and  can  be  watched  from  its 
beginning  to  its  complete  involution.  Its 
connection  with  tuberculosis  has  been  the 
subject  of  observations  by  many  and  has 
been  followed  out  in  the  human  eye,  watch- 
ing its  connection  with  the  disease  in  other 
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parts  of  llic  b<xly.  \Vc  have  also  lately 
cume  to  identify  luberculiius  local  infections 
of  the  retina  as  a  causation  of  retinal  hcmor- 
rhaces,  ami  Jackson  describes  the  chanses 
that  have  been  noted  in  considerable  detail. 
The  tuberculous  focus  may  occur  in  any 
part  of  the  eye,  in  the  skin  of  the  lids  as  in 
lupus,  and  in  the  conjunctiva  in  various 
forms.  The  great  obstacle  to  the  recogni- 
tion of  a  tuberculous  focal  infection  has 
been  that  we  were  not  looking  for  it  in  the 
right  place.  In  Jackson's  experience  he 
hos  been  led  to  look  widel.v  and  accept  its 
great  chronicity  and  prolonged  latency  or 
arrest.  Perhaps  not  everybody  is  tuber- 
culous, but  it  is  safest  to  accept  every  one 
as  such,  presenting  symptoms  that  might 
arise  from  this  infection.  There  has  been 
at  times  an  almost  hysterical  fear  leading 
to  folly  and  inhumanity  in  the  treatment  of 
nctims.  The  preponderance  of  the  lesion 
at  its  site  of  entrance  is  not  the  rule,  and 
plays  little  part  in  determining  the  location 
of  the  primary  focus.  The  most  of  civilized 
people  harlxjr  tubercle  bacilli  somewhere  in 
their  systems,  and  for  the  mass  of  us  the 
best  defense  against  the  disease  is  our  tissue 
resistance  or  immunity.  In  conclusion, 
Jackson  says:  The  different  forms  of  this 
focal  infection  are  one  disease — the  unity 
of  tuberculosis.  A  very  large  proportion 
of  those  who  sutler  such  infections  never 
sufTer  the  conditions  that  were  formerly 
recognized  as  tuberculosis — phthisis,  scrof- 
ula, bone  disease,  etc.  At  its  point  of 
entrance,  the  tubercle  bacillus  very  rarely 
provokes  any  reaction  or  excites  a  notice- 
able lesion.  Foci  of  infection  are  estab- 
lished within  the  bodies  of  a  great  many 
people,  where  they  are  kept  in  check  by 
tissue  resistance.  The  o\ercoming  of  tu- 
berculosis is  chiefly  a  matter  of  building  up 
and  sustaining  immunity  by  wise  and  care- 
ful living. —  Tuberculosis  as  a  Focal  Disease, 
E.  Jackson,  J.  Am.  M.  Ass.,  February  14, 
1920,  Ixxiv,  So.  7,  433. 

Predilection  of  Air  Vesicles  to  Tuber- 
culous Implantation.— 5»mw,(;ry:  (l)Thc 
bronchi  arc  accompanied  by  smooth  muscle 
fibres  throughout;  at  their  distal  ends  all 
these  fibres  cease,  but  a  ring  of  unstripcd 
fibre  guards,  at  these  ends,  the  entrance 
into  the  air  vesicles.  (2)  Within  the  walls 
of  the  bronchi  a  fine  network  of  l>Tnphatics 
lines  the  entire  walls  throughout,  but  it 
stops  abruptly  at  the  ring  of  muscle  fibres 
situated  at  the  terminal  ends  of  these  tubes, 
(o)  Ciliated  cylindrical  epithelial  cells  line 
the  entire  bronchi  with  the  exception  of  the 
alveolar  ducts,  the  terminal  bronchi,  which 
are  lined  with  a  cuboidal  epithelium.    Both 


the  ciliated  cylindrical  and  the  cul>oidal  epi- 
thelial cells  are  of  the  nucleated  variety  and 
they  do  not  e.xtend  beyond  the  ring  of  muscle 
fibres  mentioned  above,  Hut  (4)  the  epi- 
thelium which  lines  the  alvi-olar  walls,  the 
air  s.ics,  distal  to  this  ring  of  muscle  fibres, 
is  of  the  polygonal  variety.  These  epithelial 
cells  arc  all  non-nucleated;  within  tne  walls 
of  the  air  vesicles  no  lymph  vessels  arc  found 
nor  are  muscle  fibres  demonstrable.  Hut  it 
was  also  observed  (5)  that  epithelial  cells 
which  are  non-nucleated  are  short  lived,  arc 
easily  destroyed,  have  no  resistance  or  de- 
fense power  and  can  not  protect  themselves 
against  foreign  lK>dies,  like  bacteria,  dust 
particles,  tubercle  bacilli,  etc.  (6)  It  is  known 
that  on  the  living,  healthy  nucleated  epi- 
thelium, lining  the  bronchial  tubes,  the  tu- 
bercle bacillus  is  perfectly  harmless.  For 
that  reason  pulmonary  tuberculosis  never 
has  its  origin  in  these  tubes.  Air  vesicles 
are  all  lined  with  polygonal  cells,  which  are 
non-nucleated  and  which  arc  situatetl  be- 
yond that  ring  of  muscle  fibres,  which,  if 
competent,  that  is,  in  perfect  health,  will 
prevent  the  entrance  of  the  tubercle  bacillus 
upon  pulmonary  tissue  where  it  grows  and 
vegetates  most  readily. — Why  Have  Both  the 
Primary  Focal  Injeclion  and  the  Subsequent 
Pulmonary  Tuberculous  Disease  Their  Origin 
Nearly  Always  in  the  Air  Vesicles  and  not  in 
the  Bronchial  Tubes?  J.  Ritter,  III.  M.  J., 
April,  1920. 

Tissue  Injury  in  the  Development  of 
Tuberculosis. — .Xs  a  rule  tuberculosis  is  a 
chronic  condition  with  exacerbations  as  a 
result  of  the  extension  of  the  disease  process 
into  normal  tissue.  In  many  cases  tuber- 
culous patients  have  had  tubercle  bacilli 
circulating  through  their  bodies  for  several 
years.  Under  these  circumstances  injuries 
to  the  tissues  are  of  importance  in  determin- 
ing the  localization  of  tuberculous  complica- 
tions. The  author  cites  two  cases  of  chronic 
pulmonary  tuberculosis  in  which  injuo'  to 
the  knee  resulted  in  the  development  of 
tuberculosis  of  the  knee  joint;  one  case  in 
which  an  injurj-  in  the  vicinity  of  the  right 
ilium  and  a  later  injury  to  the  ankle  resulted 
in  the  development  of  localized  tuberculous 
processes;  and  a  fourth  case  in  which  an 
injury-  to  the  hand  resulted  in  tuberculosis 
of  the  small  bones  in  the  injured  area.  While 
complications  do  not  always  develop  in 
tuberculous  patients  following  injury,  such 
injuries  should  be  avoided  as  much  as  pos- 
sible.—  Tissue  Injury  an  Important  Factor  in 
the  Development  of  Tuberculosis,  11.  F. 
Gammons,  Boston,  M.  6"  5.  /.,  January  29, 
1920,  clxxxii,  119. 
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Trauma  of  the  Ghost  and  Pulmonary 
Tuberculosis. — In  this  instalment  of  his 
long  article,  Tecon  Rives  the  details  of 
twenty-seven  cases  of  war  wounds  of  the 
chest  among  soldiers  of  the  Allied  armies 
interned  in  Switzerland.  Tuberculosis  had 
been  assumed  in  all,  but  only  18.5  per  cent 
had  tubercle  bacilli  in  their  sputum.  In 
only  7.4  per  cent  was  there  any  evidence 
connecting  the  pulmonary  lesion  with  the 
war  wound.  All  the  men  had  been  long  in 
captiWty  in  Germany,  and  yet  notwith- 
standing the  depressing  conditions  of  their 
imprisonment,  tubercle  bacilli  only  very 
rarely  invaded  the  lungs  and  only  excep- 
tionally settled  at  the  site  of  the  war  wound. 
This  was  the  more  remarkable  as  some  of 
the  men  had  old  tuberculous  glandular 
lesions.  Tecon  examined  further  1033 
known  tuberculous  interned  soldiers  and 
found  that  only  1.1  per  cent  had  had  a 
chest  wound  at  any  time,  thus  confirming 
his  assertion  of  the  rarity  of  pulmonary 
tuberculosis  consecutive  to  penetrating 
wounds  of  the  thorax. —  Tranmatismes  llw- 
raciqnes  el  hihcrculose  pvlmonaire  dies  les 
soldals  dcs  armccs  aUices  inlcrnes  en  Suisse, 
H.  Tecon,  Rev. Med.d. I. Suisse  Rom.,  August 
I,  1019,  xxxix,  No.  S,  361. 

Occupation  and  Tuberculosis. — In  a 

general  article  on  occupational  causes  of  ill 
health,  the  author  says  that  we  have  only 
recently  begun  to  appreciate  to  how  great  a 
degree  certain  dusty  occupations,  or  those 
in  which  ventilation  is  inadequate,  or  those 
in  which  fatigue  and  other  factors  lower  the 
bodily  resistance,  lay  the  foundation  for 
tuberculosis.  Among  stonecutters,  for  in- 
stance, 50  per  cent  of  the  deaths  occurring 
in  two  jears  among  the  members  of  one 
union  were  due  to  tuberculosis.  In  order  to 
gain  control  of  this  disease  we  must  give 
due  attention  to  the  importance  of  these 
industrial  factors,  as  well  as  to  housing, 
diet  and  personal  hygiene.  Tuberculosis 
is  in  no  small  measure  the  index  of  the 
industrial  sanitary  conditions  in  any  given 
community,  because  good  industrial  sani- 
tation, improved  housing  and  better  living 
conditions  generally  go  hand  in  hand,  and 
with  them  a  diminution  in  the  prevalence  of 
tuberculosis. — Causes  oj  Occupational  Dis- 
eases, L.  T.  Harris,  N.  York  M.J. ,  Novem- 
ber 29,  1919,  ex.  No.  22,  SSO. 

The  General  Symptoms  of  Ulcerating 
Pulmonary  Tuberculosis  In  Infants.— 
The  general  symptoms  of  ulcerating  pul- 
monary tuberculosis  in  infants  must  com- 
plete the  very  limited  and  deceptive  local 
symptomatology.  The  physical  signs  of  a 
cavity  in  the  lung  are  late  in  appearing  if 


we  except  a  fixed  and  persistent  dulness 
over  the  apex;  the  remainder  are  hardly 
worthy  of  consideration,  so  little  importance 
can  be  given  them.  The  general  symptoms 
do  not  in  themselves  allow  the  clinician  to 
differentiate  the  serious  ulcerating  forms 
from  the  commonplace  t\'pes  of  infantile 
tuberculosis,  but  they  occasionally  offer  a 
clinical  picture  having  a  characteristic 
aspect.  Fever  in  infants  with  a  pulmonary 
cavity  is  very  inconstant  and  irregular.  It 
may  be  high,  remittent,  or  continued; 
there  may  be  a  subfebrile  state  with  remis- 
sions and  it  can  be  truly  said  that  all  types 
of  temperature  may  be  indifferently  met 
with.  Very  high  pyrexia  is  due  to  the  final 
acute  meningeal  episodes.  The  cavity  in 
infants  does  not,  like  that  in  adults,  appear 
to  be  itself  the  cause  of  the  pyrexia,  and 
hectic  fever  does  not  occur  in  them.  On 
the  contrar}',  cases  of  extensive  ulcerating 
pulmonary  lesions  in  infants  may  be  quite 
apyretic.  That  apyrexia  is  common  in 
tuberculous  babies  is  well  known,  but  it  is 
interesting  to  know  that  it  also  occurs  when 
caN-ities  are  present.  It  is  probably  an 
indication  of  a  weak  general  reaction  which 
is  also  made  evident  by  the  slight  intensity 
of  tuberculin  reaction  in  infants.  The 
antireaction  may  be  wanting  in  infants 
with  a  well  advanced  pulmonary  tubercu- 
losis, as  is  often  the  case  in  young  children. 
Besides  these  signs,  which  are  rather  the 
negative  elements  in  the  diagnosis  of  cav- 
ernous tuberculosis  in  infancy,  there  are 
other  very  important  sjinptoms  which 
arise  in  the  digestive  tract.  These  have 
been  well  studied  by  Barbier.  Their 
habitual  grouping  should  lead  one  to  con- 
sider them  as  essentially  the  result  of 
hepatic  insufficiency,  or  better  still,  a  multi- 
glandular  digestive  insufficiency.  Infants 
who  present  these  symptoms  have  irregular 
stools,  indicating  an  intestinal  paresis,  the 
intestine  being  no  longer  stimulated  by  its 
own  or  annexed  glands.  The  feces  are 
thick,  massive,  lacking  in  color,  with  a 
fatty  appearance  and  with  a  stale  or  frankly 
fetid  odor.  Triboulet's  test  gives  the 
react  ionarj-  biliary  deficit,  while  chemical 
analysis  reveals  a  defective  utilization  of 
fats.  The  putrid  odor  of  the  stools  indi- 
cates pathological  fermentation  at  the 
expense  of  the  albuminoids.  .Ml  these 
phenomena  reveal  a  profound  disturbance 
of  the  hepaticopancreatic  function.  Diar- 
rhea may  take  the  place  of  the  irregular 
stools,  especially  toward  the  end  of  the 
process  and  the  cachexia  then  makes  rapid 
progress.  Anemia  is  the  fatal  consequence 
of  this  digestive  insufficiency.  It  is  early  in 
appearance  and  intense  and  may  largely 
occupy  the  scene.     A   tumefaction   of   the 
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liver  and  splctn  wliicli  may  accompany  the 
ancmin  is  inlrrcslinK,  hut  it  is  lar  from 
beinK  usual. — l--ditorial,  .\trd.  Ru.,  Novem- 
brr  29,  1919,  xtvi,  8S7. 

Pulmonary  Condition  Found  In  War- 
fare.— The  symptoms  in  the  condition 
reporte<l  on  arc  couRh,  sticky  sputum, 
shght  hemorrhage,  and  Rroat  hrcalhless- 
ness,  amounting  in  some  cases  to  parox- 
ysmal dyspnea.  There  is  dulness  m  the 
right  infra-clavicular  region,  bronchial 
breathing,  in.spiration  being  accompanied 
by  numerous  rftles  of  var\-ing  coarseness, 
and  there  is  usually  loss  of  weight,  strength 
and  appetite.  In  fact,  the  patients  present 
all  the  classical  signs  and  symptoms  of 
pulmonar\'  tuberculosis,  with  this  excep- 
tion, that  there  is  always  a  consistent 
absence,  even  with  refmc<i  tests,  of  tubercle 
bacilli  in  the  sputum.  The  patients  are 
persistent  mouth  breathers,  which  is  due  to 
a  well  delme<l  deflection  of  the  nasal  septum. 
These  patients  are  generally  found  among 
the  wounded,  who  have  lain  for  a  long  time 
exposed  on  the  ticld.  The  drug  treatment 
of  the  pulmonar\'  s.\Tiiptoms  consists  in 
administration  of  iodid  of  potassium  and 
arsenic.  However,  the  main  part  of  the 
treatment  is  the  diet,  which  must  consist  of 
food  in  which  carbohydrates  are  reduced  to 
a  minimum,  with  the  addition  of  from 
2  to  2.5  liters  of  milk  per  day  and,  if  it 
agrees,  cod  liver  oil  in  small  and  increasing 
doses.  .-Vs  soon  as  the  normal  weight  is 
attained,  there  is  an  amelioration  of  the 
pulmonary  condition — .1  Pulmonary  Con- 
dition Found  in  Warfare.  A.  Sird-arl  &*  11'. 
A.  Robertson,  it.  f.  of  Australia,  October 
25,  1919,  a.  So.  17,  348. 

Undulating  Fever  In  Tuberculosis.— 

Bumand  warns  that  the  only  way  to  keep 
an  instructive  record  of  the  temperature 
in  the  tuberculous  is  to  record  it  at  least 
four  times  a  day,  at  8,  2,  6  and  9  and  join 
together  the  figures  for  the  different  months 
in  a  single  cur\'e.  By  doing  this  in  hun- 
dreds of  cases  at  the  Le\-sin  sanatorium,  he 
discovered  a  special  wavelike  course  in 
seventy-two  cases,  and  a  similar  course  of 
the  temperature  wthin  ph>-siologic  range 
in  ten  patients.  Study  of  his  cases  seems 
to  show  that  this  undulating  t\-pe  of  tem- 
perature corresponds  to  a  peculiarly  tena- 
cious form  of  the  infection,  with  insuffi- 
ciency of  the  defensive  processes  and  a 
diffuse,  septicemic  toxic  type  of  the  bacil- 
lar>'  lesions.  In  thirtv-nine  cases  the  charts 
showed  a  rise  and  fall'from  38°.  39"  or  -WC. 
to  nearly  or  quite  ,^6°C.  in  two-day  periods 
as  a  rule,  and  all  except  one  of  these  patients 
died  in  from  three  to  fifteen  months.  The 
undulating  temperature  within  the  so  called 
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ph>'siologic  range  cdrresponded  to  a  much 
more  benign  infection,  but  likewise  diffuse, 
har<l  to  locale  and  particularly  tenacious 
and  chronic.  Tuberculin  offers  the  best 
prospects  in  treatment  in  the  milder  forms 
of  this  undulating  temperature  course. — 
De  la  fiHre  tubrrculeuse  a  forme  ondulante, 
R.   Bumand,  Ann.  d.  Mid.,  June  1919,  pi, 

No.  2.  no. 

Hypertension     In     Tuberculosis.— .\1- 

though  tuberculosis  is  usually  mentioned  as 
one  of  the  great  factors  in  lowered  blood 
pressure  this  should  not  blind  us  to  the  fact 
that  increase  of  tension  is  often  present  in 
the  individual  case.  Colbert  has  analyzed 
a  number  of  these  cases  and  publishes  his 
results  in  the  Journal  de  mldicine  el  de 
chirurgie  pratiques  for  September  25.  He 
finds  that  in  chronic  pulmonary  phthisis 
h)-potension  is  the  rule.  The  tension 
diminishes  during  an  access  of  the  disease, 
and  when  improvement  sets  in  it  increases 
again.  With  recovery  the  tension  is  within 
norma'  bounds.  The  author  restricts  his 
material  by  excluding  subjects  over  forty 
years  of  age  and  those  whose  tension  is 
below  18  Pachon  as  a  maximum.  He  finds 
increased  tension  due  to  various  causes  as 
forced  feeding  and  renal  complication. 
He  further  eliminates  the  association  of 
tuberculosis  with  all  h\pertensive  diseases, 
such  as  s\-phiiis.  Finally  he  insists  that 
the  cases  must  be  or  have  been  of  the  open 
bacillary  tjpe. 

The  old  idea  that  a  h\-pertensive  tuber- 
culous subject  must  have  kidney  disease  is 
exploded  by  the  author's  finds.  In  300 
cases  studied  over  an  interval  of  four  years 
he  found  15  who  appeared  to  have  an 
idiopathic  h>'pertension.  Among  these  the 
ma.xima  by  Pachon's  scale  were  25-26  and 
the  minima  10-11.  The  pulse  was  often 
very  rapid  just  as  in  the  h\-potensive.  In 
the  h)-pertensive  there  is  a  natural  tend- 
ency to  hemoptysis.  The  general  health 
in  these  cases  is  often  surprisingly  good, 
and  it  is  not  unlikely  that  the  connection 
long  known  between  recurrent  hemopt>-sis 
and  a  good  prognosis  for  life  is  associated 
with  elevated  blood  pressure.  Not  all 
hemopt>-sis  is  of  this  type  and  the  so  called 
congestive  form  seems  most  akin  to  it.  .\t 
the  time  of  the  hemorrhage  the  patient  has 
no  fever  and  is  not  in  the  midst  of  an  exacer- 
bation of  the  disease.  The  author  finds  in 
his  own  material  the  same  prognosis.  When 
the  tension  is  very  high — 20  Pachon.  for 
example — it  requires  treatment.  Nitro- 
glycerin and  emetine  are  valuable  for 
reducing  the  tension  promptly.  After  the 
hemorrhage  has  begun  the  treatment  com- 
prises rest,  an  intramuscular  injection  of 
emetine  and  revTibives. — Editorial,  Med. 
Rec.,  November  29,  1919,  xcvi,  887. 
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Action  of  Tuberculosis  on  the  Psyche 
and  Character. — As  a  sanatorium  director 
Amrein  is  evidently  guided  by  his  own 
experience  but  his  paper  is  written  with  some 
reference  to  one  on  the  same  subject  by 
Rom.sch  in  1904.  The  psyche  in  this  con- 
nection implies  the  inner  existence  and  the 
character  the  outward  expression.  Natur- 
rally  the  specialist  in  a  long  career  sees  all 
kinds  from  irresponsibles  to  heroes.  The 
psyche  and  character  of  the  child  victim 
may  be  omitted  in  this  connection  although 
when  the  adult  consumptive  has  suffered 
in  childhood  from  tuberculosis,  the  early 
experiences  must  powerfully  alTect  the  mind 
in  one  way  or  another.  Most  consump- 
tives are  young  adults  or  old  adolescents 
whose  characters  have  not  had  time  for 
development.  Other  writers  on  the  sub- 
ject seem  to  have  assumed  tacitly  that  the 
victim  has  reached  sufficiently  mature 
years  to  show  some  responsibility.  In 
such  a  case  there  must  be  a  great  conflict 
between  the  inclinations  and  the  fate  which 
seems  to  impend.  The  beneficent  effects 
of  work  upon  the  character  may  not  be 
realized  if  the  subject  is  an  invalid  and 
under  strict  treatment.  The  victims  are 
often  young  people  of  unusual  talent  and 
promise  who  are  ambitious  for  themselves 
or  others.  Incapacitated  for  work  they 
must  think  and  speculate.  They  become 
introspective  and  upon  the  one  subject  of 
their  disease.  They  read  popular  articles 
about  consumption  and  how  to  avoid  and 
cure  it.  A  singular  fact  even  on  the  part 
of  the  scholarly  is  a  form  of  the  deteriora- 
tion of  taste.  While  at  first  one  notes  the 
taste  for  the  classics  these  are  in  time 
replaced  by  stories  of  crime  and  its  detec- 
tion. The  decline  does  not  stop  here,  for 
the  next  step  is  to  read  the  frivolous  and 
then  to  be  indifferent  to  all  literature. 
Even  the  newspapers  pall.  In  other  words 
the  patient  suffers  from  a  progressive  sec- 
ondary neurasthenia  which  goes  far  to 
explain  his  mental  make-up.  He  may  even 
be  classed  as  psychasthenic  with  his  obses- 
sions of  using  the  thermometer  at  all  times 
and  much  behavior  of  the  same  type.  If 
fairly  able  to  get  about  he  indulges  in 
alcohol  and  flirtations  and  his  motto  seems 
to  be  "carpe  diem."  Idleness  is  largely 
responsible  for  all  moral  delinquencies,  plus 
the  tendency  to  make  the  most  of  what 
remains  of  life.  His  behavior  is  not  para- 
doxical but  about  what  it  would  be  under 
his  peculiar  circumstances. — Die  Tuhcrku- 
lose  in  Hirer  Wirkung  anf  Psyche  and  Charac- 
ter, 0.  Amrein,  Corr.  Bl.f.  Schweiz.  Aerzte. 
August  28,  1919,  xlix.  No.  35,  1300. 


Gastric  Disorders  as  an  Early  Sign  In 
Pulmonary  Tuberculosis. — The  author 
reports  two  cases  in  which  the  chief  symp- 
toms were  gastro-intestinal,  including  con- 
stipation alternating  with  diarrhea,  nausea 
and  vomiting,  and  pain  or  a  lump-like  feeling 
in  the  epigastrium.  Both  had  been  treated 
for  gastric  disorder  without  relief.  They 
complained  of  being  constantly  tired  with 
no  refreshment  from  the  night's  sleep  and 
showed  loss  of  weight  and  a  rise  of  tempera- 
ture in  the  afternoon;  one  patient  perspired 
profusely  in  the  early  morning.  The  sec- 
ond pulmonic  sound  was  accentuated. 
Auscultation  in  case  I  showed  broncho- 
vesicular  breathing  over  the  left  apex  and 
a  few  dry  rftles  over  the  acromion  (Abra- 
ham's sign);  in  case  II,  prolonged  expiration 
over  right  apex  approaching  the  bronchial 
type,  with  r^les.  Blood,  sputum  and  urine 
analyses  were  negative.  As  early  pul- 
monary tuberculosis  was  suspected,  rest, 
good  food,  and  open  air  treatment  were 
advised.  Case  II  improved  in  a  short 
time,  and  found  employment  in  the  coun- 
try, reporting  that  he  feels  entirely  well. 
Case  I  was  kept  under  observation,  and  in 
about  two  months  developed  cough  with 
bloody  expectoration,  and  tubercle  bacilli  in 
the  sputum.  Under  regular  treatment  for 
tuberculosis  with  change  of  climate,  she 
made  a  complete  recovery.  These  two 
cases  emphasize  the  necessity  of  a  complete 
physical  examination,  especially  of  the 
lungs,  in  all  cases  of  gastric  disorders. — 
Gastric  Disorders  as  an  Early  Sign  in  Pul- 
monary Tuberculosis,  J.  Kalz,  N.-  York  M. 
J.,  October  IS,  1919,  ex.  No.  16,  649. 

Reducing  Mortality  in  Pulmonary 
Tuberculosis.  Clinical  experience  proves 
that  tuberculosis  is  curable  if  diagnosed 
and  treated  properlj'  at  the  right  time. 
Hence  early  diagnosis  is  the  first  important 
factor  in  reducing  the  mortality  from  tuber- 
culosis. If  the  tubercle  bacilli  could  be 
isolated  before  any  damage  is  done,  mortal- 
ity would  unquestionably  be  reduced  to  a 
minimum,  but  since  this  cannot  be  done  in 
the  present  state  of  knowledge,  a  number  of 
symptoms  must  be  taken  into  consideration 
in  the  diagnosis.  Pottenger  has  classified 
the  more  important  early  symptoms  as 
follows:  (1)  Symptoms  due  to  to.xemia — 
malaise,  run  down  feeling,  lack  of  endur- 
ance, loss  of  strength,  nervous  instability, 
digestive  disturbances,  loss  of  weight, 
increased  pulse  rate,  night  sweats,  rise  in 
temperature;  (2)  symptoms  due  to  reflex 
causes — hoarseness,  tickling  in  the  larj'nx, 
cough,  circulatory  and  digestive  disturb- 
ances, chest  and  shoulder  pains,  flushing  of 
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face;  CI)  symptdms  due  In  the  tuberculous 
process  froqueni  and  pmlracted  colds, 
spittinK  of  l)l(M)d.  history  of  pleurisy,  rise  in 
temperature.  M.iny  condemn  the  subcu- 
taneous tubcrcuhn  test,  yet  the  Moro  and 
von  Pirquel  tests  are  frequently  used  on 
account  of  their  simplicity.  The  X-ray,  if 
employed  by  a  competent  man,  is  of  value. 
The  orRanization  of  a  sufficient  number  of 
commissions  of  competent  diagnosticians  is 
necessar>'  to  aid  the  individual  physician 
and  to  inspire  the  conl'idence  of  the  patient. 
Next  to  early  diaKnosis,  proper  provisions 
for  treatment  are  necessary  in  the  fight 
against  tuberculosis.  Kecause  the  disease 
is  most  prevalent  among  the  poor,  the  State 
must  aid  in  the  establishment  of  a  sufTicient 
number  of  sanatoriums  where  patients  can 
go  for  treatment  in  the  early  stages  before 
their  powers  of  resistance  are  greatly  dimin- 
ished.—  The  Problem  oj  Reducinf^  the  Mor- 
talil\  from  Pulmonarv  Tuberculosis.  S.  A . 
Savilz',  N.  York  M.  J.,  December  27,  1919, 
ex.  No.  26,  J06S. 

Chest  Examination  In  1300  Cases 
Referred  for  Gastro-Intestlnal  Study.— 
The  fact  that  gastro-intcslinal  symptoms 
frequently  have  their  source  of  origin  above 
the  diaphragm  is  shown  by  the  findings  in 
1300  cases  referred  to  the  authors  for  gastro- 
intestinal study.  A  complete  examination 
of  the  chest  by  stcrcoplates  and  fluoroscope 
was  made  in  807  of  these  cases;  a  fluoro- 
scopic examination  alone  in  304;  no  chest 
examination  in  189.  Definite  pathology 
was  demonstrated  in  506  of  the  1300  cases; 
of  this  number,  the  lesion  was  found  to 
be  in  the  chest  in  170  cases.  Lung  lesions 
were  found  in  98  cases,  and  of  these  84  were 
tuberculosis.  The  tuberculous  cases  there- 
fore comprise  about  6.5  per  cent  of  the  total 
number  studied,  or  more  than  7.5  per  cent 
of  the  cases  in  which  the  chest  was  ex- 
amined. Coincident  lesions  of  the  lung  and 
gastro-intestinal  tract  were  noted  in  only 
six  instances.  The  gastro-intestinal  symp- 
toms were  of  secondary  origin  in  practically 
all  of  this  group.  Most  of  the  tuberculous 
cases  were  of  a  chronic,  slowly  progressing 
type,  many  with  extensive  infiltration  and 
fibrosis,  which  had  escaped  recognition 
through  years  of  semi-invalidism.  Some 
fairly  early  lesions  were  also  recognized  but 
this  was  rather  exceptional.  It  is  noted 
that  pulmonary  tuberculosis  wjis  found  in 
almost  exactly  the  same  percentage  of 
cases  as  duodenal  ulcer. — Analysis  of  1300 
Cases  Referred  for  Gastro-intestinal  Study, 
urilh  Special  Reference  to  the  Importance  of 
Chest  Examinations  in  such  Cases,  T.  A. 
Groover  and  A.  C.  Christie,  Am.  J.  Roent- 
genol., November,  1919,  ti,  No.  11,  571. 


Accuracy  In  the  Dlagnosl-f  of  Tuber- 
culosis.- .As  a  member  of  the  Advi.sory 
]<oar<l  in  the  selective  service  examination, 
the  author  found  many  ca.si-s  of  incipient 
tuberculosis  in  men  who  considered  tnem- 
selvcs  in  the  best  of  health.  The  necessity 
for  the  greatest  care  and  accuracy  in  diag- 
nosis is  emphasized  by  these  findings. 
The  following  are  the  most  tvpical  s>Tnp- 
toms  of  early  tuberculosis:  nemoptysis; 
slightly  accelerated  pulse  and  slight  rise  of 
temperature  in  the  afternoon;  fatigue  on 
slight  exertion;  loss  of  weight;  short  cough 
W'ith  or  without  sputum.  For  a  thorough 
physical  examination,  the  patient  should  be 
stripped  to  the  waist,  and  seated  at  ease 
with  muscles  relaxed.  The  retractions 
above  and  below  the  clasnclcs,  deformity  of 
the  chest,  atrophy  of  muscles  and  limitation 
of  movement  of  the  affected  part  can  be 
studied  by  the  use  of  the  thoracimeter. 
The  muscular  spasms  described  by  Pot- 
tenger  can  also  be  detected  with  this  instru- 
ment. Palpation  is  an  aid  in  estimating 
resistance,  fremitus  and  movements  of  the 
chest,  also  in  determining  muscular  spasms. 
Percussion  is  useful  in  mapping  out  the 
apical  isthmus  A  slight  alteration  in 
the  pitch  of  the  percussion  note  appears 
early.  Auscultation  is,  however,  the  most 
practical  method  for  detecting  incipient 
tuberculosis.  Fine  persistent  riles  limited 
to  one  portion  of  the  lung  that  do  not  dis- 
appear on  coughing  are  the  most  trust- 
worthy sign.  In  normal  children  ausculta- 
tion over  the  spinous  processes  shows 
tubular  breathing  as  low  as  the  bifurcation 
of  the  trachea;  in  the  case  of  enlarged 
mediastinal  glands,  tubular  breathing  is 
heard  lower  down.  In  questionable  esses 
repeated  examinations  should  be  made, 
and  all  methods  used,  including  comple- 
ment fixation,  skin  tests  and  the  roentgen 
ray.  The  von  Pirquet  skin  test  has  proved 
of  some  value  in  the  author's  clinic,  espe- 
cially in  children. —  Necessity  of  Accuracy 
in  the  Diagnosis  of  Tuberculosis.  M.  J. 
Fine,  Med.  Rec,  November  22,  1919,  xcvi. 
No.  21,  831. 

Roentgenological  Determination  of 
Pulmonary  Tuberculosis. — .\  roentgen- 
ological study  of  appro.ximately  600  cases 
of  pu!monar>-  tuberculosis  was  made  at 
Camp  Lewis,  Washington.  In  about  3(X) 
cases  clinical  and  physical  findings  were 
recorded,  and  laboratory  findings  noted  in 
the  small  percentage  of  cases  in  which  they 
were  positive.  The  study  was  made  by 
screen,  single  plate,  stereoscopic  plates  and 
by  combination  of  plate  and  screen.  The 
conclusions  drawn  from  these  studies  are  as 
follows:    The     definite    determination    of 
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tuberculosis  is  possible  at  every  stage  by 
the  roentgen  ray  alone,  but  physical  exam- 
ination is  usually  necessary  to  determine 
the  stage  and  activity  of  the  process.  In 
the  incipient  stage  both  plate  and  screen 
show  definite  haziness,  peribronchial  infil- 
tration, and  a  marked  degree  of  lessened 
illumination  upon  coughing  or  deep  inspi- 
ration. In  the  cortical  type  the  clinical 
findings  are  more  pronounced  than  the 
roentgen  evidence,  in  the  peribronchial  and 
bronchopneumonic  type  the  reverse  is  true. 
After  fibrous  infiltration  takes  place  the 
roentgen  findings  are  almost  pathognomonic 
for  the  disease,  and  to  a  lesser  degree  for 
the  stage  of  actiN'ity.  After  calcification 
takes  place  the  diagnosis  of  tuberculosis  is 
definite  and  the  degree  of  activity  sus- 
pected. In  the  ulcerative  type,  acute, 
subacute  and  chronic  cases,  and  healed 
cavities  can  be  distinguished;  these  must 
be  differentiated  from  small  emphysema- 
tous blebs.  The  latter  show  no  capsule, 
but  an  irregular  outline;  they  illuminate 
upon  coughing  and  contain  no  fluid  in  their 
uninfected  stage.  In  the  deep  peribron- 
chial type  of  tuberculosis  there  is  indication 
of  peribronchial  infiltration  and  a  fuzzy 
appearance  of  the  broncho  vesicular  tree. 
The  existence  and  activity  of  massive  hilum 
tuberculosis  cannot  be  definitely  diagnosed. 
In  disseminated  tuberculosis  the  lung  pic- 
ture shows  nothing  definite  unless  healing 
takes  place  with  small  areas  of  calcification. 
The  roentgenological  picture  of  acute 
tuberculous  bronchopneumonia  in  which  a 
peribronchial  parench>Tnal  involvement  is 
superimposed  upon  a  chronic  fibrous  pro- 
cess, is  typical.  The  two  most  generally 
recognized  pathognomonic  signs  of  pul- 
monary tuberculosis  are  lime-salt  deposits 
in  the  upper  quadrants  which  do  not  neces- 
sarily indicate  activity,  and  the  cavity 
which  usually  does  indicate  activity.  Cal- 
cification areas  indicate  that  there  has  been 
at  some  time  an  active  tuberculous  process. 
If  in  addition  there  are  indications  of 
fibrosis  with  no  emphysema  and  little  or  no 
retraction,  activity  is  indicated.  Tubercu- 
lous e.xcavations  are  unmistakable  if  studied 
by  p'ate  and  screen  and  indicate  activity. 
They  are  usually  found  high  in  the  upper 
quadrants  and  are  often  multiple  or  bilat- 
eral. Any  abnormality  found  in  the  upper 
quadrants  should  suggest  the  probability 
of  tuberculosis,  unless  some  other  condition 
is  definitely  proven.  A  roentgen  study  is 
indispensable  in  treatment  by  artificial  pneu- 
mothorax.— Roentgenological  Determination 
of  Pulmonary  Tuberculosis,  F.  E.  Diemerand 
I.  H.  Cratner,  Am.  J.  M.  Sc.,December,  1919, 
clviii,  No.  6,  871. 


Cavity  Formation  and  Annular  Pleu- 
ral Shadows  in  Pulmonary  Tubercu- 
losis.— Cavities  in  the  lung  are  indicated 
rocntgenographicalh'  by  an  area  of  transpar- 
ency, greater  than  the  normal  transparency  of 
the  surrounding  lung  tissue.  Cavities  may 
ha\'e  a  clear  cut,  sharply  demarcated  outline 
indicating  a  fibrous  wall  or  they  may  have 
irregular  obscure  outlines.  Circular  or  oval 
areas,  even  and  regular  in  outline,  predomi- 
nate in  the  majority  of  cases.  Cavities 
must  be  distinguished  from  true  pleural 
annular  shadows,  with  and  without  pulmo- 
nary disease  and  from  false  annular  shadows 
of  intrapulmonary  bronchial  origin.  True 
pleural  annular  shadows  are  in  most  cases 
larger  than  true  cavities,  and  of  more  irregu- 
lar outline.  They  appear  to  be  more  super- 
ficial and  are  less  likely  to  occur  in  the  apical 
region.  Both  of  these  conditions  must  be 
studied  in  relation  to  the  underlying  lung 
conditions.  Intrapulmonar>'  annular  shad- 
ows occur  just  outside  the  hilum  area.  They 
are  rarely  mistaken  for  caxities,  but  may  be 
confused  with  pleural  annular  shadows.  In 
most  cases  there  is  a  well  defined  communica- 
tion between  the  shadow  and  the  bronchi. 
They  are  rarely  seen  in  the  second  or  third 
stage  of  tuberculosis.  To  make  a  correct 
diagnosis,  roentgen  findings  must  be  corre- 
lated with  physical  findings,  and  repeated 
examinations  must  be  made.  In  the  U.  S. 
Army  Hospital  No.  16  during  one  year  449 
cases  were  definitely  diagnosed  as  havnng 
tuberculosis  of  one  or  more  lobes;  among 
this  number  there  were  74  cases  of  cavitation, 
for  which  the  roentgenological  findings  are 
given  in  tabular  form. — Cavity  Formation 
and  Anntdar  Pleural  Sha<loics  in  Pulmonary 
Tiibercidosis,J.  A.  Honeij,  Arch.  Int.  Med., 
January  15,  1920,  xxv,  63. 

Significance  of  Annular  Shadows.— 

It  has  been  customarj'  to  interpret  all 
annular  shadows  in  chest  plates  as  cavities. 
In  a  chest  examination  made  by  the  author 
about  a  year  ago  an  annular  shadow  was 
found,  apparently  t>-pical  of  a  cavity,  but 
plates  made  several  weeks  later  showed  a 
marked  diminution  in  the  size  of  the  sup- 
posed cavity  and  an  absence  of  fluid,  indi- 
cating that  the  first  interpretation  was  at 
fault.  A  search  of  the  literature  and  a 
study  of  numerous  plates  at  the  Trudeau 
Sanatorium  revealed  the  fact  that  annular 
shadows  may  indicate  the  presence  of  local- 
ized pneumothoraces,  and  not  cavities.  In 
making  a  differential  diagnosis  between  the 
two,  it  is  found  that  in  the  localized  area  of 
decreased  density  (pneumothorax)  the  out- 
line is  irregular  both  as  to  contour  and 
density  and  shades  off  gradually  into  the 
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»urn)unilinK  Iudr  tissut.  The  nalholoRv 
in  other  portions  of  the  lunRs  should  also  be 
considered,  as  ravitics  would  be  rare  in 
miliary  tulK-rrulosis  and  also  in  the  com- 
mon tNpc  of  peribronchial  tuberculosis. 
The  best  method  of  dilTcrential  diaKnosis  is 
the  taking  of  serial  plates,  for  chanKCS  in 
cavity  formation  from  week  to  week  are 
ver>'  slight,  but  in  localized  pneumothorax 
they  are  quite  markctl.  Clinically  air 
pockets  indicate  a  proRressive  tubercu- 
losis, for  they  cannot  develop  unless  there 
is  ulceration  or  rupture  of  the  lung  tissue, 
but  there  is  a  great  difference  in  prognosis 
between  a  case  showing  local  destruction  of 
lung  tissue  as  in  cavity  formation  and  one 
showing  a  localized  collection  of  air  between 
the  pleura  with  a  sufierticial  involvement  of 
lung  tissue,  as  in  pneumothorax. — Signifi- 
cance of  Annular  Shadoiis,  If.  A.  Evans, 
Am.  J.  Roenlgfnol.,  October  1919,  w,  No. 
10,  510. 

Threshold-Percussion  In  Bronchial 
Lymph  Node  Tuberculosis. — TTie  author 
gives  a  rather  extensive  review  of  the  many 
opposing  views  held  by  different  German 
clinicians  as  to  the  value  of  percussion  in 
the  detection  of  enlargement  of  the  tracheo- 
bronchial glands.  In  an  elTort  to  establish 
the  true  status  of  percussion  as  an  aid  in  the 
recognition  of  this  condition,  the  author 
examined  a  series  of  cases  by  means  of 
Goldscheider's  so  called  "threshold  per- 
cussion" in  the  parasternal  and  paraver- 
tebral regions.  The  material  consisted  of 
50  children  with  supposed  bronchial  l>-mph 
node  tuberculosis.  Caseous  pneumonias, 
and  older  children  with  phthisis  similar  to 
adults  were  excluded  from  the  series.  In  all 
cases  the  Pirquet  reaction  was  positive. 
The  results  of  percussion  were  controlled  by 
means  of  X-ray  pictures. 

Of  the  50  cases,  in  .^0  the  percussion  find- 
ing were  positive  and  this  was  apparently 
verified  by  the  X-ray  plate.  Of  these  .^0 
"positive  cases"  the  oldest  was  ten  years, 
and  21  were  under  five  >ears  of  age.  In  9 
"negative  cases"  the  percussion  findings 
were  positive  (apparently  showed  enlarged 
glands)  but  this  was  not  substantiated  by 
the  X-ray.  In  5  cases  the  X-ray  showed  a 
definite  gland  shadow,  but  percussion  was 
negative.  The  other  cases  gave  such  indefi- 
nite results  as  to  be  worthless  for  this  study. 
The  author  believes,  however,  that  very 
light  percussion  in  the  parasternal  and 
paravertebral  regions,  especially  after  the 
manner  described  by  Goldscheider,  is  a 
great  aid  in  the  diagnosis  of  bronchial  lymph 
node  tuberculosis  in  infants  and  young 
children,  and  equals  in  value  the  examina- 
tion bv  means  of  the  X-rav. —  Veber  den 


Wert  der  Sch-u-tllrnufrtsperlimiion  hei  der 
kindlichrn  fironchititdruefenlubfrkulose,  P. 
Weihf.  Jahrb.  f.  Kindnhk.,  1919,  Third 
Series  90,  xi,  No.  J,  163. 

Focal  Auscultation.— Peyret  recalls  that 
sound  waves  arc  reflected  back  from  an 
obstacle  like  light  waves,  the  angle  of 
reflection  equalling  the  angle  of  incidence. 
Hence  in  certain  conditions  they  converge 
toward  the  same  spot.  At  certain  points, 
therefore,  several  waves  meet,  and  the 
sound  therefore  is  louder  at  these  points,  or 
foci  as  he  calls  them.  If,  for  example,  a 
round  table  is  percus.sed,  the  point  of 
greatest  resonance  will  be  at  the  center, 
which  is  the  focus  where  the  sound  waves 
meet.  He  gives  diagrams  showin?  the 
application  of  these  principles  in  ausculta- 
tion of  the  chest,  calling  attention  to  the 
points  where  the  sound  waves  converge,  and 
the  lines  along  which  there  is  most  con- 
vergence, explaining  the  physical  and 
geometrical  laws  governing  the  findings. 
The  car  at  the  one  focal  point  can  hear  the 
percussion  sounds  from  different  regions, 
even  from  the  two  apices.  The  findings 
are  exceptionally  instructive  under  these 
conditions  with  incipient  pulmonary  tuber- 
culosis, as  he  has  determined  in  examining 
thousands  of  tuberculosis  suspects  in  the 
army.  The  method  is  likewise  instructive 
for  the  heart,  abdomen  and  limbs. —  Rap- 
port Siir  tin  mfmoire  de  M.  le  Dr.  0.  Peyret 
concemant  V auscullation  focaSe,  M.  Ltiulle, 
Bull.  d.  I'Acad.  d.  Med.,  Julv  22.  1919, 
Ixxxii,  No.  28,  S3. 

The  Diagnosis  of  Encysted  Tubercu- 
lous Pleurisy  of  the  Apex.^The  data  now 
in  our  possesion  lead  to  the  conclusion  that 
the  diagnosis  of  encysted  tuberculous 
pleurisy  of  the  apex  will  always  be  a  matter 
of  no  little  difficulty.  Numerous  affections 
may  simulate  it  and  therefore  should  be 
considered.  A  pneumonia  of  the  apex  mav 
be  suspected  because  of  the  percussion  dul- 
ness  and  absence  of  the  respirator.-  murmur 
in  the  upper  lobe,  and  throughout  the 
area  of  the  fluid  collection  the  voice  sounds 
will  have  a  greater  resonance  than  else- 
where. Now  these  phenomena  are  also 
found  in  consolidation,  while  the  pain 
usually  complained  of  at  the  onset  of  a 
pleurisy  may  be  totally  absent.  A  mistake 
is  all  the  more  easy  because  a  certain  num- 
ber of  cases  of  pneumonia  of  the  apex — 
especially  in  children — have  a  single  phys- 
ical sign,  namely,  dulness.  the  stethoscopic 
signs  usually  being  absent.  However,  the 
dulness  is  less  distinct  in  pulmonary  con- 
solidation than  in  fluid  collections  and  does 
not  offer  resistance  to  the  exploring  finger, 
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and  these  are  the  best  signs  to  go  by  when 
a  radioscopic  examination  cannot  be  had. 
Radioscopy  will  reveal  in  pneumonia  a 
shadow  extending  over  the  entire  apex,  but, 
as  Weill  and  Mouriquaud  have  recently 
shown,  it  is  triangular  in  shape  with  the 
base  in  the  axilla  and  the  apex  at  the  hilum, 
while  in  encysted  pleurisy  the  lower  border 
of  the  shadow  offers  an  upward  convexity. 
If  doubt  remains  as  to  the  diagnosis  explor- 
atory puncture  should  be  resorted  to. 

Tuberculous  infiltration  of  the  apex, 
tracheobronchial  lymph  nodes  with  conges- 
tion of  the  apex  and  unilateral  pulmonary 
and  lymph  node  tuberculosis  offer  analogous 
symptoms — dulness  and  a  respiratory  souffle 
with  or  without  riles.  In  children  particu- 
larly the  search  for  vocal  vibration  is  often 
impossible  so  that  the  diagnosis  may  be 
most  difficult.  Radioscopy  is  unquestionably 
useful  because  a  tuberculous  infiltration  will 
give  rise  to  an  opacity  far  less  marked  and 
much  more  diffuse  than  an  encysted  fluid 
collection,  while  the  lower  border  does  not 
show  an  upward  convex  line. 

The  two  other  affections  which  may  simu- 
late encysted  pleurisy  of  the  apex  are  hydatid 
cyst  and  cancer,  both  of  which  give  rise  to 
s\Tnptoms  similar  to  those  of  the  pleurisy, 
namely,  dulness,  decrease  of  the  vesicular 
murmur,  or  bronchial  souffle.  Hydatid  cyst 
usually  occupies  the  middle  portion  or  the 
base  of  the  apex,  while  puncture  and  exam- 
ination of  the  fluid  withdrawn  will  settle  the 
diagnosis  in  doubtful  cases.  Pulmonary 
cancer,  when  extensive,  may  involve  the  en- 
tire upper  lobe,  and  puncture  may  not  al- 
ways clear  up  the  differential  diagnosis,  for 
in  one  instance  of  malignant  disease  a  thick 
\-ellow  fluid  was  withdrawn. 

Finally,  an  anterior  or  posterior  medias- 
tinal pleurisy  may  assume  the  clinical  aspect 
of  encysted  pleurisy  of  the  apex.  However, 
one  of  the  anterior  mediastinum,  whether  a 
purulent  or  serofibrinous  tuberculous  pleu- 
risy, is  accompanied  by  more  marked  pain 
and  dyspnea  than  that  occurring  at  the  apex. 
The  physical  signs  are  found  lower  down 
than  those  at  the  apex,  while  the  dulness 
will  be  more  prone  to  simulate  a  pericarditis 
with  effusion.  On  the  other  hand,  the  heart 
will  be  displaced,  but  the  beats  will  not  be 
dull  so  that  pericarditis  can  be  eliminated. 
The  radiological  examination  will  reveal  an 
enlargement  of  the  cardiac  shadow  which  is 
not  animated  by  any  beat.  Empyema  of 
the  posterior  mediastinum  gives  rise  to  dys- 
pnea, spasm  of  the  glottis,  dysphagia,  and 
hoarseness  due  to  paralysis  of  the  left  re- 
current nerve,  all  of  which  are  absent  in 
pleurisy  of  the  apex.  On  the  other  hand, 
the  physical  signs  are  only  to  be  found  in  the 
paravertebral  region  and  radiology  reveals  a 


longitudinal  opacity  filling  the  clear  median 
space  when  the  thorax  is  examined  obliquely. 
After  all,  the  best  means  for  arriving  at  a 
correct  diagnosis  of  encysted  tuberculous 
pleurisy  of  the  apex  is  by  resort  to  radio- 
graphv  and  exploratory  puncture. — Editorial, 
'Med.  Rec,  February  4, 1920,xcni,  No.  7,27S. 

Results  from  Use  of  von  PirquetTest. 

— Friedman  has  performed  the  von  Pirquet 
test  525  times  on  464  unselected  patients 
ranging  in  age  from  a  few  months  to  eighteen 
\'ears.     Nearly  all  the  children  tested  were 
of  Jewish  parentage,  living  under  conditions 
comparable  with  those  prevailing  among  the 
poorer  working   classes  of  the  larger  cities. 
Most  of  the  children  were  of  tuberculous 
parents,  many  of  whom  had  been  inmates  of 
a  sanitorium  where  they  had  had  thoroughly 
inculcated  rules  of  prophylaxis,  which  were 
observed    scrupulously    in    many    of    the 
homes.    Of  the  465  children  tested,  39.8  per 
cent  reacted  positively,  the  number  of  posi- 
tives among  the  males  being  2  per  cent  in 
excess  of  those  in  the  females.    Under   1 
vear,  almost  12  per  cent  reacted  positively; 
from   1   to  14  years,  55  per  cent,  and  from 
fourteen  to  eighteen  years,  only  51  per  cent 
reacted  positively.    The  highest  number  of 
positive    reactions    was   noted    during    the 
eleventh  to  thirteenth  year  period,  with  66.7 
per  cent;  and  the  lowest  at  the  fifth  and  the 
sixth  year  period,  with  only  13  per  cent  posi- 
tive.   Of  the  274  children  having  a  tuber 
culous  parent  53.6  per  cent  reacted  posi- 
dvelv;  of  the  181  not  exposed  in  this  wise, 
only'23.2  per  cent,  or  less  than  half  reacted. 
Of  the  nonexposed,  135  were  bom  in  Colo- 
rado, and  only  20.7  per  cent  reacted  posi- 
tively, as  compared  with  25  per  cent  of  the 
boys.    Of  the  126  children  bom  in  Colorado 
and  exposed  to  tuberculosis,  56.4  per  cent  of 
the  girls  and  42.3  per  cent  of  the  boys  re- 
acted positively.     Of  189  children  exposed 
to  a  parent  with  open  tuberculosis,  58  per 
cent    reacted    positively;    of   seventy-eight 
exposed  to  a  closed  case,  38.5  per  cent  re- 
acted; whereas,  nonexposed  children  reacted 
only  to  the  extent  of  23.2  per  cent.    Of  those 
children  whose  father  harbored  closed  tuber- 
culosis, only  27.6  per  cent  reacted  positively; 
and  when  ex-posed  to  a  mother  with  closed 
tuberculosis  almost  double  the  number,  or 
48.4  per  cent,  showed  positive  reactions.    An 
observation  deserving  recognition  is,  that  of 
the  female  children  exposed  to  a  father  with 
closed  tuberculosis,  40.7  per  cent  become 
infected;  whereas  of  the  male  offspring  simi- 
larly exposed,  only  10  per  cent  or  less  than 
one  fourth  react  positively.    On  the  other 
hand,  boys  and  girls  exposed  to  either  parent 
with  open  tuberculosis  react  in  about  equal 
ratio;  eight  children  had  both  parents  tuber- 
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culous,  and  seven  rcaclcd  positively. 
Tubcrrulous  infection  is  said  to  exercise  a 
rctarillnt;  inllucnce  on  ihe  physical  Krowth 
of  the  child.  Of  children  react  inK  positively, 
61.8  per  cent  are  below  normal  in  develop- 
ment, 20  per  cent  are  normal,  and  l''..S  per 
cent  arc  al)ovf  normal.  Of  those  with  nega- 
tive reactions.  .So.l  per  cent  are  below  nor- 
mal. .?1  per  cent  are  normal,  and  12.6  per 
cent  are  above  normal.  Infected  children 
vinder  seven  years  of  age  show  relatively  less 
developmental  impairment  than  do  those 
abo\e  the  age. —  1  on  J'irqiirl  Test  and  Re- 
stulls  of  Us  Use,  E.  Friedman,  Colo.  Sfed., 
Oclohrr  1919.  xvi.  No.  10.  2-16. 

Partial  Antlftons  In  Diagnosis  and 
Treatment   of    Tuberculosis.— Walthard 

refers  to  the  Dcycke-Mucli  partial  antifiens 
on  which  so  much  conlliclin«  testimony  is 
accumulatinR.  He  applied  them  in  the 
diagnosis  of  tuberculosis  on  157  subjects, 
including  24  clinically  heallliy.  54  with  bone 
and  joint  tuberculosis  and  4.?  with  urogenital 
tuberculosis.  Only  15  of  the  total  157 
failed  to  respond  and  8  of  these  were  in 
advanced  tuberculosis;  the  others  were  nor- 
mal children  and  young  people.  The  titre 
of  the  response  varied  widely  within  brief 
periods,  the  conditions  bcin'^  apparently  the 
same  at  each  test.  It  seems  as  if  the  theory 
of  the  partial  antigens  is  not  based  on  solid 
premises,  but  it  is  important  for  research  on 
immunity,  and  deserves  further  study  as  it 
throws  light  on  many  obscure  points. 
Striking  benefit  was  not  obtained  with  the 
partial  antigens  in  any  instance,  but  some 
improvement  was  endent  in  some  of  the 
29  cases  of  bone  or  joint  tuberculosis  and  5 
of  urogenital  lesions. — Ucbcr  den  diagnoitis- 
cken  und  therapeutischen  Wert  dcr  Parlial- 
anligene  nacli  Devke-Miich.  H.  n'allhard, 
Corr.  Bt.f.  Sclmeiz.  Aerzte, Oflober  16, 1919. 
xiix,  \o.  42,  1577. 

Diagnosis  of  Tuberculosis  of  the 
Kidney. — The  following  are  the  most  im- 
portant data  upon  which  to  make  a  diag- 
nosis of  renal  tuberculosis:  (1)  Bladder 
s>-mptoms. — Increased  desire  to  urinate,  at 
first  only  at  night,  but  later  diurnal;  painful 
urination,  concomitant  with  the  frequency, 
which  gradually'  becomes  more  and  more 
severe;  incontinence  or  great  irritability  as 
the  bladder  involvement  progresses.  (2) 
Kidney  s)Tnptoms. — .^  dull  ache  or  recurrent 
colicky  pains  on  the  affected  side,  or  on 
both  sides  in  bilateral  involvement.  En- 
largement of  the  kidney  is  a  very  unreliable 
finding.  The  same  is  true  of  tenderness 
over  the  diseased  kidney.  Rigidity  is  found 
only  when  the  perinephric  tissues  have  been 
invaded.    (3)   Fe\er. — There  is  little  as  a 


rule  unli-ss  there  is  a  mixed  infection  or  a 
sudden  retention.  f4)  Urinary  fmdings. — 
Pyuria  may  be  present  except  in  cases  of 
closed  pyonephrosis,  or  in  the  early  stage  of 
mixed  infection.  Hematuria  may  be  the 
first  symptom  or  may  appear  with  pyuria  at 
intervals.  Tubercle  bacilli  can  be  found  in 
the  urine  in  80  per  cent  of  the  ca-sc-s  by 
the  I-'orssell  or  Crabtree  methods.  (5)  Cys- 
toscopy and  ureteral  catheterization. — This 
is  the  most  important  single  method.  Unless 
changes  specific  of  tuberculosis  are  found  in 
the  bladder  it  is  best  to  suspend  judgment 
until  the  urine  obtained  by  ureteral  cathe- 
terization has  been  studied  by  culture  and 
.staining  methods.  (6)  Pyelography  and 
X-ray. — These  yield  much  information  as  to 
the  changes  in  the  renal  pelvis  and  par- 
enchjma. — Diagnosis  of  Tuberculosis  of  the 
Kidney,  D.  N.  Eisendrath.  South.  \l.  J., 
November,  1919,  xii,  No.  11,  679. 

Fixation  Reaction  in  the  Diagnosis  of 
Tuberculosis. "The  authors  applied  the 
fixation  reaction,  with  the  technic  recom- 
mended by  Calmette  and  Xlassol,  in  141 
tuberculosis  cases  or  suspects  and  in  sixty 
subjects  in  normal  condition  or  with  affec- 
tions other  than  tuberculosis.  The  alexin 
used  in  this  method  is  that  of  fresh  guinea 
pig  serum,  previously  standardized.  The 
hemolytic  serum  is  prepared  by  systematic 
injection  of  goat  er>-throcytes  into  horses;  it  is' 
inactivated  by  heat  and  standardized.  The 
patient's  serum  is  decanted  and  inactivated 
by  heating  to  56°C.  for  thirty  minutes  or  to 
58°C.  for  ten  minutes.  Two  antigens  are 
used.  The  first  is  made  from  tubercle  bacilli 
extracted  with  distilled  water  and  standard- 
ized by  means  of  serum  from  cattle  in  an 
advanced  tuberculous  condition  of  known 
titre.  The  second  is  a  peptone  antigen  ob- 
tained from  an  emulsion  of  tubercle  bacilli 
in  10  per  cent  Witle's  peptone,  sterilized, 
macerated  for  two  or  three  days  at  65°C.. 
filtered  and  standardized.  Clinically,  a 
positive  fixation  reaction  was  obtained  in 
77.77  per  cent  of  the  cases  of  known  tubercu- 
losis in  the  first  stage;  in  82.05  per  cent  in 
the  second  stage,  and  in  63.6  per  cent  in  the 
third  stage.  In  seven  healthy  persons  the 
reaction  was  uniformly  negative.  Exclud- 
ing all  subjects  of  s>phjlitic  disease  in  whom 
the  reaction  is  frequently  positive — espe- 
cially when  the  Wassermann  is  also  positive 
— patients  suffering  from  disorders  clinically 
other  than  tuberculosis  furnished  only  7.69 
per  cent  of  positive  fixation  reactions.  The 
method  is  thus  of  marked,  though  not  posi- 
tive, diagnostic  value.  The  presence  of  the 
antibodies  in  tuberculous  cases  does  not 
seem  to  be  an  expression  of  a  defensive  proc- 
ess, but    rather   of  a  reaction  to  infection. 
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Their  amount  increases  as  the  disease  pro- 
gresses, but  in  spite  of  their  persistence, 
when  the  intracutaneous  tuberculin  lest 
becomes  negative,  the  prognosis  is  unfavor- 
able. When  they  disappear,  a  fatal  ter- 
mination is  imminent.  At  present  the  fixa- 
tion reaction  is  in  the  front  rank  of  the 
biological  diagnostic  tests  for  tuberculosis. — 
£tiides  comparie  dcs  fails  cliniques  el  de  la 
reaction  de  fixation  dans  la  tuberculose  avcc 
les  aniigenes  dc  Calmeltc  el  Massol,  L.  Bocz 
and  E.  Duk't,  Prcsse  Med.,  September  25, 
1919,  No.  54,  543. 

Complement  Fixation  In  the  Diag- 
nosis of  Tuberculosis. — The  technique 
of  the  tests  was  as  follows:  a,  Serum 
inactivated  at  56°C.  for  thirty  minutes; 
0.1  cc.  undiluted  used  in  test,  b,  Petroff's 
antigen,  diluted  with  the  necessarj'  amount 
of  salt  solution  as  determined  by  titration. 
c,  Pooled  serum  from  4  to  6  guinea-pigs 
in  a  1 :  10  dilution,  d,  Hemolytic  system. 
0-1  cc.  of  5  per  cent  washed  sheep  cor- 
puscles with  0.2  cc.  of  diluted  ambocepter 
containing  3  standard  units.  Known  posi- 
tive and  negative  serums  were  used  as  con- 
trols. The  titrations  of  complement  and 
amboceptor  were  incubated  in  water  bath  at 
37.5°  for  one  hour  and  the  fixation  tests  in  ice 
box  for  two  hours,  then  in  water  bath  for 
thirty  minutes,  and  after  addition  of  sheep 
'cells  and  amboceptor  for  one  hour.  The 
tests  were  read  immediately.  Tests  were 
made  on  the  serum  of  186  patients,  103  being 
active  cases,  51  inactive  cases;  31  non-tuber- 
culous, and  1  tuberculosis  of  epidid\Txus 
some  time  after  operation.  Of  the  103  active 
cases,  15  gave  ++  reactions,  1  gave  a  + 
reaction,  5  gave  =b  reactions,  and  83  gave 
negative  reactions;  only  16  or  15.53  per  cent 
of  the  active  cases,  therefore  gave  a  positive 
reaction.  Of  the  inactive  cases  50  gave 
negative  reactions,  and  one  gave  a  reaction 
and  also  a  -)--)-  Wassermann.  Of  the  non- 
tuberculous  cases,  29  gave  negative  reac- 
tions and  one  a -| — f-  reaction,  and  a -f--l- 
Wassermann.  Of  the  103  active  cases,  10 
ga\-e  positive  sputum  and  positive  reaction 
to  the  test,  6  gave  negative  sputum,  and 
positive  reaction,  41  gave  positive  sputum, 
and  negative  reaction,  46  gave  negative 
sputum  and  negative  reaction.  The  degree 
of  activity  in  the  103  cases  varied  consider- 
ably, and  all  stages  of  acti\-ity  were  repre- 
sented in  the  16  cases  giving  positive  reac- 
tion. The  test  is  apparently  of  no  value  as 
a  diagnostic  or  prognostic  aid  at  least  in 
the  tjpe  of  cases  studied.  Further  tests 
with  patients  who  had  a  ++ ^Vassermann 
reaction,  but  no  e\ndence  of  tuberculosis 
showed  that  45  out  of  100  gave  positive 
fixation  tests  for  tuberculosis;  in  100  cases 


with  negative  Wassermann  reactions,  but 
no  history  or  evidence  of  tuberculosis,  17 
gave  positive  complement  fixation  for  tuber- 
culosis. It  is  evident  that  the  test  with  the 
antigen  used  is  not  absolutely  specific— 
Complement  Fixation  in  Diagnosis  of  Tuber- 
culosis, ir.  H.  Moursund,  J.  Infect.  Dis., 
January,  1920,  xxvi.  No.  1,  S5. 

A  Case  of  Generalized  Tuberculosis. — 

A  young  man  of  18,  private  in  the  British 
.\rmy.  presented  s>-mptoms  of  a  compara- 
tiveh-  mild  attack  of  so  called  influenza, 
followed  by  pain  and  swelling  of  the  joints  of 
the  right  hand,  and  slight  pain  in  the  hip, 
loss  of  weight,  but  no  marked  emaciation. 
X-ray  photographs  showed  slight  blurring 
of  the  carpo-metacarpal  joint  surfaces  of 
the  hand,  no  abnormality  in  the  hip.  The 
temperature  was  above  normal  with  morn- 
ing remissions.  There  was  at  one  time  a  dry 
pleuritic  rub  at  the  base  of  the  lung,  and 
later  occasional  crepitation  at  both  bases 
posteriorly.  These  signs  disappeared'  and 
no  other  physical  signs  of  lung  disease  "^ould 
be  found  until  ten  days  before  death  about 
two  months  later.  After  repeated  examina- 
tions of  the  urinary  sediment,  one  tubercle 
bacillus  was  found.  No  bacilli  were  found 
in  the  sputum,  but  the  X-ray  showed  clearly 
the  lesions  of  a  hilum  tuberculosis  spreading 
outwards  to  the  surface  of  the  lungs.  Tendays 
before  death  the  patient  developed  a  slight 
cough,  with  but  little  expectoration,  and  on 
physical  examination,  moist  crepitations, 
rapidly  increasing  in  number,  were  found  in 
each  axilla.  Death  was  due  to  peritonitis, 
which  the  autopsy  showed  was  caused  by 
the  rupture  of  a  tuberculous  ulcer  in  the 
pelvic  colon.  There  were  also  numerous 
other  ulcers  in  the  colon,  and  a  few  in  the 
ileum.  Post-mortem  examination  of  the 
lungs  showed  conglomerate  areas  of  fibro- 
caseous  tubercles  scattered  more  or  less 
uniformly  through  the  lung  tissue,  but  espe- 
cially evident  in  the  upper  lobes.  The  ma- 
jority were  in  relation  to  the  bronchial 
sheaths,  and  interlobular  septa.  The  inter- 
vening lung  tissue  showed  comparatively 
little  change,  but  there  was  decided  diffuse 
fibrosis. — A  Case  of  Generalized  Tubercu- 
losis Presenting  Difficulties  in  Diagnosis, 
F.  J.  Natlrass,  Lancet,  No'sember  15,  1919, 
No.  5020,  S72. 

Deaths  and  Death  Rates  from  Pul- 
monary Tuberculosis  In  New  York  City 
and  State. — The  following  table  and  graphs, 
illustrating  the  deaths  and  death  rates  from 
tuberculosis  for  Xevv  York  City  and  State, 
during  the  years  1913-1919  inclusive  are 
reproduced  from  the  Monthly  Vital  Statistics 
Review,  .\ew  York  Stale  Department  of  Health, 
March,  1920,  Xeic  .Series,  vol.  i,  no.  i. 
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Innocent  Tuberculosis. — A  man,  aged 
fift>'-eight,  had  been  treated  twenty  years 
previously  for  tuberculous  ulceration  of  the 
iar\Tix.  The  treatment  was  on  sanatorium 
principles  with  a  few  applications  of  chromic 
acid.  The  larynx  was  healed  and  had  re- 
mained so.  He  had  had  tuberculosis  of  the 
hip  at  the  age  of  10,  on  account  of  which  he 
walked  with  a  shortened  leg  and  raised  boot. 
The  hip  lesion  was  healed,  or  quiescent,  at 
the  time  of  the  laryngeal  affection.  At  the 
age  of  twenty-three  he  developed  tubercu- 
lous deposits  in  testes,  prostate  and  seminal 
vesicles,  which  also  remained  quiescent. 
After  the  lar>-nx  healed,  the  patient,  on 
advice  of  the  author,  gave  up  his  indoor  life 
and  took  up  nature  study  and  outdoor 
photography,  also  lecturing  and  writing  on 
these  subjects.  He  still  remains  well, 
though  weighing  less  than  in  1900,  without 
active  tuberculous  lesions,  an  example  of 
the  innocent,  long  drawn  out  form  of  tuber- 
culosis, probably  kept  from  more  serious 
outbreaks  b^-  a  favorable  change  in  the  mode 
of  life. — A  Case  of  Innocent  Tuberculosis, 
St.  Clair  Thomson,  Tubercle,  October,  1919, 
1,  No.  1,  13. 

The  Cardiovascular  System  In  Pul- 
monary Tuberculosis. — In  a  study  of 
pulmonan.'  tuberculosis,  the  detailed  investi- 
gation of  the  lungs  is,  of  course,  of  first  im- 
portance, but  certain  disturbances  of  the 
cardiovascular  apparatus  also  deserve  atten- 
tion, as  they  ha\e  an  important  bearing  on 
the  methods  and  results  of  treatment. 
In  the  author's  institutional  work  most  of 
the  cases  examined  belonged  to  the  second 
or  third  stage  of  the  disease.  In  the  first 
stage  cases  of  apparently  short  duration,  no 
striking  change  from  the  normal  in  the  size 
and  position  of  the  heart  could  be  ascer- 
tained. The  sounds  over  the  mitral  and 
tricuspid  area  are  usually  normal;  aortic 
sounds  are  normal,  though  frequently  accen- 
tuated; over  the  pulmonarj'  area,  however, 
the  accentuation  of  the  second  sound  is  very 
noticeable.  Of  25  males  and  25  females 
examined  in  the  second  stage,  the  measure- 
ments of  the  heart  suggested  cardiac  en- 
largement in  10  of  each  sex.  The  second 
mitral  and  tricuspid  sounds,  as  well  as  the 
first  aortic  and  first  pulmonic  sounds  are 
fairly  normal.  The  first  mitral  sound  is 
frequently  accentuated  in  young  and  robust 
patients,  while  indistinctness,  splitting  and 
murmurish  qualities  are  encountered  in 
debilitated  and  chronic  fibrous  cases.  The 
first  tricuspid  and  second  aortic  sounds  are 
frequently  indistinct,  accentuation  being 
less  usual,  especially  in  men;  in  women  an 
accentuation  of  the  second  aortic  with  re- 


duplication is  often  noted.  The  second  pul- 
monic sound  is  rarely  normal,  but  frequently 
accentuated  and  also  split;  occasionally  it  is 
weak.  Among  seventy-fi\-e  male  and  sev- 
enty-three female  third  stage  cases  the 
heart  measurements  showed  dilatation  in  50 
per  cent  of  the  males,  less  frequently  in  the 
females.  The  first  mitral,  second  mitral  and 
first  tricuspid  sounds  are  indistinct,  mur- 
murish or  roughened,  while  reduplication  is 
less  frequent.  The  first  and  second  aortic 
sounds  are  about  the  same  as  in  cases  in  the 
second  stage,  the  second  aortic  sounds  being 
somewhat  more  frequently  accentuated. 
Indistinct  pulmonic  sounds  are  slightly  more 
frequent,  while  splitting  and  accentuation 
of  the  second  sounds  and  indistinctness  are 
much  more  frequent.  The  figures  for  pulse 
rate,  systolic  and  diastolic  pressures  and 
cardiac  pulsation  are  low,  especially  in  con- 
sideration of  the  fact  that  the  patients'  ages 
were  mostly  above  twenty  years,  and  often 
above  forty.  Dermography  and  the  Aschner 
phenomenon  with  slowing  and  dicrotism  of 
the  pulse  were  occasionally  present.  Signs 
of  cardiovascular  failure  were  more  marked 
with  irregular  septic  temperature.  Cardio- 
vascular stimulants  of  all  kinds  frequently 
had  neither  immediate  nor  lasting  effects. 
In  the  treatment  of  the  quiescent  stage  of 
the  disease,  too  much  exercise  without 
proper  medical  control  may  mean  over- 
exertion and  excessive  strain  on  the  cardio- 
vascular system. —  Therapeutic  Problems  in 
Pulmonary  Tuberculosis  with  Disturbance  of 
the  Cardiovascular  S\stem,  E.  Zueblin,  Med. 
Rec,  October  4,  1919,  xcvi.  No.  14,  584. 

Tuberculosis  of  Stomach  and  Oesoph- 
agus.— Tuberculous  infections  of  the  stom- 
ach and  oesophagus  are  very  rare,  there  being 
probably  less  than  200  acceptable  cases  of 
the  former  and  100  of  the  latter  on  record. 
An  acceptable  case  is  one  which  presents  a 
t>'pical  histologic  picture  of  tuberculosis  or  of 
tubercle  bacilU  in  the  depths  of  the  lesion. 
Many  theories  have  been  advanced,  but  the 
immunity  of  these  parts  has  not  yet  been 
satisfactorily  explained.  Practically  all 
cases  are  secondary,  the  vast  majority  being 
infected  by  continuity  and  contiguity  of 
structure.  The  common  lesion  of  reported 
cases  of  both  the  stomach  and  the  oesophagus 
is  the  tuberculous  ulcer.  The  clinical  side 
of  these  diseases  is  almost  non-existent,  due 
to  the  fact  that  the  involvement  is  a  ter- 
minal event  s\Tnptomatically  overwhelmed 
by  obtrusive,  advanced,  tuberculous  lesions 
of  the  chest  or  abdomen.  A  case  showing 
tuberculous  ulcers  of  both  stomach  and 
oesophagus  is  herewith  reported.  The  au- 
thor enumerates  50  references  for  tubercu- 
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Ions  ol  the  stomach  and  38  references  for 
tuberculodis  of  the  oesophaRUS. —  Tubertulo- 
lis  of  Ihf  Slomaeh  •ind  llie  Otsophagus,  in'/A 
RrpirrI  of  a  Caie,  S.  \i'.  SiippimUm,  Ilahnt- 
tMnn  SiontlUy,  April,  1920,  h.  227. 

Clinical  Types  of  Abdominal  Tuber- 
culosis.— t  linic.il  iv|xrii'nif  indicates  that 
the  widespread  exudative  t>-pe  of  tul)ercu- 
lous  peritonitis  is  not  usually  secondary  to 
any  demonstrable  lesion  of  bowel,  mesen- 
tery, or  tubes.  In  most  cases  it  is  probably 
a  blood-borne  infection  of  the  serosa.  It  is 
favorably  intluencc<l  by  simple  evacuation 
of  the  fluid.  In  tuberculosis  of  the  intes- 
tines, the  lower  end  of  the  ileum  is  the  most 
common  and  the  caecum,  the  next  common, 
site  of  the  lesion.  In  the  ileum  the  infec- 
tion attacks  the  mucous  membrane  pri- 
marily causing  necrosis  and  ulceration.  In 
the  caecum  and  other  sections  of  the  large 
bowel,  massive  tumors  are  formed,  and  the 
intestinal  wall  becomes  thickened  and  infil- 
trated. Operation  is  always  necessar>'  in 
tuberculosis  of  either  the  ileum  or  the  colon 
when  it  is  associated  with  definite  intestinal 
obstruction.  The  choice  of  operation  lies 
between  exclusion  by  anastomosis  and  ex- 
cision. If  the  obstruction  is  acute,  the 
former  is  to  be  preferred;  if  subacute,  the 
latter.  .\  mass  that  is  easily  isolated  is 
better  removed.  When  such  tuberculous 
bowel  lesions  are  not  a-ssocialed  «ith  ob- 
struction, or  the  obstruction  can  be  relieved 
by  aperients,  the  advisability  of  operation 
depends  upon  the  existence  of  other  lesions 
in  the  body.  If  the  lungs  are  affected,  it  is 
usuatl.v  wiser  not  to  operate.  In  tuberculous 
disease  of  the  rectum,  surgical  treatment  can 
do  little;  there  is  no  actual eNndence  that  the 
establishment  of  an  artificial  anus  is  cura- 
tive. If  peKic  abscess  develops,  evacuation 
by  the  intraperitoneal  route  is  to  be  recom- 
mended. The  mesenteric  glands  are  fre- 
quently the  site  of  abdominal  tuberculosis. 
When  the  disease  is  local  and  limited,  opera- 
tion gives  good  results.  The  operation  of 
choice  is  either  enucleation  or  excision  of  the 
mesenter>-  invoked  with  the  associated 
bowel,  according  to  the  extent  and  stage  of 
the  tuberculous  focus. — Some  Clinicjl  Types 
of  Abdominal  Tttb/rculosis,  K.  If.  yfon- 
sarral.  Brit.  Sf .  J.,  January  3.  1920,  5. 

Recurrent  Spontaneous  Retinal  Hem- 
orrhage of  Probable  Tubei^ulous  Origin. 
— Tuberculosis  has  never  been  absolutely 
demonstrated  to  be  the  cause  of  recurrent 
retinal  hemorrhages,  but  investigation  of 
many  cases  reported  in  literature  furnishes 
very  convincing  evidence  of  the  probable 
presence  of  tuberculous  germs  or  toxins. 
One  case  is  reported  in  which  the  patient 


first  came  under  observation  after  repealed 
retinal  hemorrhages  and  practically  total 
loss  of  vision  in  the  left  eye.  The  ophthal- 
moscopic examination  of  this  eye  showed 
the  iNpical  picture  of  retinitis  proliferans;  no 
blood  vessels  were  visible  in  the  mass,  but 
the  retinal  vessels  could  be  distinctly  seen 
running  through  it.  Kxamination  of  the 
right  eye  showed  dust-like  opacities  in  the 
vitreous  with  perivasculitis  along  the  course 
of  the  large  superior  and  inferior  temporal 
veins.  Chest  examination  showed  rAles  in 
the  left  lower  lobe.  iX  few  da>-s  later  there 
was  a  large  hemorrhage  in  the  vitreous  of 
the  right  eye  and  vision  was  practically 
destroyed  (light  perception  only).  The 
patient  was  given  an  injection  of  coagulose 
which  was  repeated  a  few  das-s  later,  and 
ordered  to  take  gelatin  and  Sgrains  each  t.  i.  d. 
of  calcium  chlorid  and  pota.ssium  iodid.  Tu- 
berculin injections  were  begun  and  continued 
with  increasing  dosage  for  the  next  six 
months.  Within  a  week  the  right  eye 
cleared  up,  and  in  two  weeks  the  vision  was 
20/2.S  in  this  eye,  although  there  was  a  large 
black  clot  in  the  vitreous.  There  were  two 
recurrences  of  the  hemorrhage  in  the  next 
month,  but  both  cleared  up  under  the  same 
treatment.  The  patient  was  in  poor  health 
and  coughed  considerably,  but  no  positive 
evidences  of  pulmonan,'  tuberculosis  were 
found  on  examination.  With  out-of-door 
work  and  careful  hygiene,  he  regained  his 
health,  and  has  had  no  retinal  hemorrhages 
for  ten  months.  The  right  eye  still  shows 
opacities  in  the  vitreous;  vision  20/25.  The 
left  eye  is  totally  blind,  with  complete  de- 
tachment of  the  retina. —  Recurrent  Spon- 
taneous Retinal  Hemorrhage  of  Probable 
Tubercular  Origin.  R.  H.  Buck,  Am.  J. 
Ophth.,  October,  1919,  ii,  No.  10,  731. 

Diagnosis  and  Prognosis  of  Solitary 
Tubercle  of  the  Choroid. — .\t  the  otLset, 
this  ocular  affection  is  not  suspected,  as  all 
objective  or  subjective  symptoms  are  want- 
ing. In  the  more  advanced  phases  of  the 
process,  the  lesion  gives  rise  to  indefinite 
ocular  s>Tnptoms  common  to  other  diseases 
of  the  eye  and  it  is  only  by  an  examination 
of  the  fundus  that  the  peculiar  character  of 
the  tuberculous  pseudoneoplasm  of  the 
choroid  \vill  give  a  clue  to  the  diagnosis. 
The  solitar)-  tubercle  varies  in  size  and  never 
projects  more  than  two  to  three  millimetres 
above  the  surrounding  surface.  It  is  pale 
yellowish  white,  while  its  borders  are  gradu- 
ally lost  in  the  unchanged  choroid  surround- 
ing it.  Frequenth-,  on  account  of  second- 
ary complications,  such  as  corneal  or  cr>-s- 
talline  opacities,  it  will  be  found  impossible 
to  distinguish  the  characters  of  the  lesion  in 
the  fundus  oculi.    The  globe  presents  in- 
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flammatory  lesions  and  a  decrease  of  the 
intraocular  tension;  hypotonia  is  a  diag- 
nostic sign  of  great  value.  But  these  symp- 
toms are  not  sufScientlj-  constant  to  be  con- 
sidered pathognomonic  of  tuberculous  pseu- 
doneoplasms  of  the  choroid  and  it  is  only 
by  puncture  of  the  tubercle,  followed  by 
guinea  pig  inoculation  with  the  material 
remo\ed,  that  a  positive  diagnosis  of  the 
lesion  can  be  made.  The  age  of  the  patient 
and  data  regarding  the  general  health  are 
important  for  the  differential  diagnosis. 
This  morbid  process  develops  spontaneously 
in  tuberculous  subjects,  usually  with  ad- 
vanced lesions.  Solitary'  tubercle  of  the 
choroid  has  been  met  with  more  frequently 
in  subjects  between  the  ages  of  two  and 
twenty  years.  If  the  patient  is  manifestly 
tuberculous  or  when  the  pseudoneoplasm 
offers  distinctly  appreciable  characters,  the 
diagnosis  is  not  difficult  to  make,  although 
this  lesion  often  progresses  -ivith  characters 
belonging  to  true  intraocular  neoplasms, 
such  as  detachment  of  the  retina  or  glauco- 
matous accidents.  In  solitarv-  tubercle  of 
the  choroid,  the  tuberculous  masses  give 
rise  to  distant  inflammator\'  reactions,  such 
as  iritis  or  iridocyclitis,  while  in  the  case 
of  a  malignant  growth  no  other  ocular  lesion 
than  that  of  the  tumor  itself  will  be  found. 
Inflammatory  phenomena  are  so  exceptional 
that  they  should  be  regarded  as  a  secondary 
infection  superadded  to  the  neoplastic  pro- 
cess. A  ver>'  important  point  to  be  deter- 
mined for  the  differential  diagnosis,  to 
which  Zur  Nedden  has  particularly  called 
attention,  is  the  invasion  and  early  perfora- 
tion of  the  sclera  without  being  preceded  by 
glaucomatous  phenomena,  while  during  the 
evolution  of  intraocular  growths  perfora- 
tion takes  place  after  a  rather  long  lapse  of 
time  always  preceded  by  a  glaucomatous 
phase.  A  malignant  neoplasm  invades  the 
entire  ocular  globe,  causing  it  to  project 
outwardly.  This  fact  has  been  confirmed 
many  times.  In  Dupuy-Dutcmps's  patient 
the  scleral  ectasis  was  marked  three  months 
after  the  onset  of  the  process,  wlnle  in 
Natanson's  second  patient  perforation  of  the 
sclera  occurred  at  the  end  of  two  months. 
In  Botesat's  patient  there  was  a  marked 
sclerotic  ectasis  with  perforation  three  weeks 
after  the  onset  of  the  affection,  .^fter  per- 
foration has  taken  place  the  tuberculous 
neoplasm  progresses  slowly  and  in  some  cases 
appears  to  become  attenuated.  In  malig- 
nant growths  the  opposite  phenomenon  is 
observed,  the  neoplasm  developing  rapidly 
externally  and  invading  the  surrounding 
structures.  Spontaneous  recoverv-  from  this 
ocular  lesion  rarely  has  been  known  to  occur, 
even  with  complete  return  of  the  sight,  but 
usually  vision  is  quickly  lost,  especiall}'  in 


children,  while  in  adolescents  and  adults 
the  evolution  of  the  morbid  process  is  slower 
and  more  benign.  A  primary'  tubercle  of 
the  choroid  appears  to  progress  more  rap- 
idly than  when  it  de\'elops  in  a  tuberculous 
subject,  when  its  evolution  is  likely  to  be 
slower  and  less  serious.  Generalization  of 
the  process  usually  takes  place  after  per- 
foration of  the  sclera,  but  cases  have  been 
observed  where  symptoms  of  generalization 
were  manifest  before  perforation  had  taken 
place. — Editorial,  N.  York  M.J.,  March  27, 
1920,  cxi,  560. 

Diffuse  Tuberculous  Cellulitis.— Some 
old  tuberculous  lesions  are  more  or  less  de- 
structive of  the  interstitial  tissue  and  have 
a  tendency  to  infiltrate  without  arousing  a 
defensive  reaction.  They  are  represented 
by  the  metastatic  abscesses  and  cold  ab- 
scesses. They  are  usually  post-operative, 
but  may  be  idiopathic  and  are  most  common 
in  youth.  The  symptoms  are  those  of  a  cold 
abscess  of  ver>'  rapid  growth,  occurring  with 
a  bone  lesion  or  after  an  operation  for  osteo- 
arthritis. The  skin  is  rapidly  invaded  and 
fistulization  develops  with  discharge  of  a  very 
small  amount  of  pus.  There  is  always  swell- 
ing of  the  nearby  Ivinph  nodes  and  muscular 
atrophy  with  trophic  disturbance  of  the  skin. 
The  condition,  previously  always  fatal,  is 
now  being  operated  upon  with  success.  The 
infected  surfaces  are  thoroughly  exposed 
and  cauterized  with  carbolic  acid  or 
Merniere's  guaiacol  solution,  which  is  made 
as  follows:  Water,  1000  cc,  benzoic  acid, 
0.06,  alcohol,  4  drops,  guaiacol,  0.3. — La 
Celulitis  Tuberculosa  Difusa,  A.  Cortes 
Llado,  Arch.  Espan.  d.  tisiolog.,  January, 
1919,  i.  No.  1,  97. 

Erythema  Nodosum  and  Tuberculo- 
sis.— Erythema  nodosum  has  been  reported 
as  following  an  injection  of  tuberculin,  and 
under  other  circumstances  in  tuberculous 
patients.  The  author  has  noticed  the  oc- 
currence of  erj'thema  nodosum  in  chronic 
cases  of  tuberculosis  when  the  condition 
becomes  more  acute,  and  in  patients  under 
observation  as  suspects  when  definite  s>inp- 
toms  of  tuberculosis  become  noticeable. 
He  reports  five  cases.  It  is  not  claimed  that 
tuberculosis  is  the  only  cause  of  erythema 
nodosum,  but  that  the  cutaneous  sjTnptoms 
may  be  caused  by  many  poisons,  one  of 
which  is  that  of  tuberculosis.  Cases  ob- 
served indicate  that  the  constitutional  pe- 
culiarity which  gives  rise  to  this  skin  reac- 
tion is  inherited.  Out  of  4000  cases  of  tu- 
berculosis and  "contacts"  under  the  author's 
observation  annually,  he  has  not  seen  any 
other  skin  condition,  apart  from  the  gener- 
ally  recognized   tuberculides,   so   definitely 
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connrclcd  with  tuberculosis  as  erythema 
nodosum. — Ersthema  Nodosum  and  Tiihrr- 
culosis.  E.  Ward,  Brit.  M.  J.,  December  20, 
1910.811. 

Sarcoid  Tuberculosis  of  the  Skin. — 
Sarcoid  tuberculosis  of  the  skin  is  rare,  and 
usually  beninn.  The  tubercle  bacillus  can 
only  occasionally  be  demonstrated  in  the 
lesions,  and  a  [wsitive  tuberculin  reaction  is 
rare.  Sarcoid  tuberculosis  generally  begins 
insidiously;  when  once  c-stablished,  it  is 
characterized  by  the  presence  of  multiple 
nodular  masses,  isolated  or  not,  in  cither 
the  dermis,  the  hypodermis,  or  both.  The 
single  nodules  vary  m  size;  they  arc  hard  and 
6brous,  and  often  movable.  Usually  indo- 
lent, the  lesions  may  become  sensitive  to 
pressure  or  movement,  and  sometimes  are 
verj-  painful.  The  general  health  of  the 
patient  does  not  seem  to  be  affected;  and  the 
condition  is  usually  mild  and  curable.  Ron- 
naud  has  suggested  the  following  classifica- 
tion: (I)  massive  sarcoid  tuberculosis,  (2) 
sarcoid  tuberculosis  with  large  hypodermic 
nodules,  Darier-Roussy  type;  (3)  sarcoid 
tuberculosis  resembling  lupus,  Boeck-Daricr 
type;  (4)  lymphosarcoid  t>-pc  (Hougerot); 
(5)  bacillary  l>-mphadenoma  t>pe.  The 
three  best  known  and  most  common  types 
are  the  Eocck-Darier,  the  Hougerot's  lym- 
phosarcoid, and  the  Darier-Roussy  type. 
The  first,  also  called  the  disseminated  miliary 
lupoid  type,  is  an  eruption  of  hemispheric 
blotches,  at  first  rose-colored,  later  livid  or 
brown,  never  ulcerating,  always  s>Tnmetrical, 
usually  situated  on  the  face,  shoulders,  and  ex- 
tensor surface  of  the  arms.  The  lymph 
nodes  arc  often  enlarged,  and  tuberculous 
lesions  elsewhere  may  be  found.  In  the 
Hougerot  lymphosarcoid  type  the  lesions 
are  small,  round,  dermic  nodules,  projecting 
above  the  surrounding  surface,  pale  rose 
color,  with  dark  centers,  surface  smooth. 
The  chief  site  is  the  thora.x;  the  face,  neck 
and  limbs  are  rarelj-  in\ol\ed.  The  Darier- 
Rouss.\  t>pc  is  hypodermic;  the  lesions  may 
consist  of  multiple  nodules,  or  large  patches 
or  tumors  irregularly  bosselated.  It  is 
generally  conceded  that  sarcoid  tuberculosis  is 
produced  in  a  resistant  soil  by  dead  or  atten- 
uated bacilli,  acting  locally  by  their  insol- 
uble secretions.  Several  treatments  have 
been  proposed.  Many  writers  advocate 
arsenic;  sodium  cacod\late  hypodermically 
seems  to  be  preferred  by  the  majority. 
Hectine  in  the  same  doses  as  in  SN'philis, 
and  arrhenal  are  advocated  by  others.  The 
various  arsenical  products  may  be  varied 
with  good  results.  Darier  obtained  good 
results  with  old  tuberculin.  Radiotherapy 
and  intramuscular  injections  of  mercury 
also  have  been  used.    Any  of  these  special 


measures  arc  good  if  combined  with  proper 
hygiene  and  attention  to  the  general 
health. — Sarcoid  TiiberctUosis  of  the  Skin, 
C.  G.  Cumslon,  N.  York  M.  J.,  January  10 
and  17,  1920,  cxi,  67,  112. 

Tuberculosis  of  One  Hip  with  Con- 
genital Dislocation  of  the  Other.  A  boy 
of  .ii  years  presented  at  the  first  examina- 
tion in  May,  1916,  a  congenital  dislocation 
of  the  right  hip,  which  was  reduced  by  manip- 
ulation. Hoth  limbs  were  encased  in  plaster 
of  I'aris,  the  right  being  hypcre;ttendcd  and 
abducted  110°.  In  the  ne.xt  dressing  a  few 
months  later  the  right  hip  alone  was  en- 
cased. In  January,  1917,  a  large  fluctuating 
swelling  was  noted  by  the  mother  on  the 
front  and  inner  side  of  the  upper  third  of  the 
left  thigh;  movement  was  free  and  painless. 
A  radiogram  showed  necrosis  of  the  ilium 
and  upper  part  of  the  acetabulum.  Eight 
ounces  of  typical  tuberculous  pus  were 
evacuated.  The  plaster  was  entirely  dis- 
carded, and  a  modified  Thomas  splint  fitted 
with  a  bar  along  each  side  of  the  left  limb 
and  a  joint  controlled  by  a  key  opposite  the 
right  hip;  in  this  way  the  right  thigh  could 
be  abducted  at  any  angle,  and  the  left  limb 
continuously  extended  and  slightly  adbucted. 
A  few  weeks  later  a  sinus  developed  in  the 
left  groin,  but  this  was  dressed  daily  without 
disturbing  the  position  of  the  limb.  The 
sinus  closed  up  in  February,  1918,  but  an 
abscess  developed  in  the  groin  and  was 
evacuated.  Later  the  sinus  reformed,  but 
was  healed  and  remained  so  since  August, 
1918.  At  the  same  time  the  roentgeno- 
gram showed  the  formation  of  bony  ankylo- 
sis at  the  hip  joint.  The  abduction  of  the 
right  thigh  was  meantime  gradually  dimin- 
ished until  the  right  half  of  the  splint  was 
removed  and  the  patient  allowed  to  exercise 
the  limb.  The  left  hip  remains  immobilized 
until  a  year  from  the  complete  healing  of 
the  sinus,  then  the  patient  will  be  allowed  to 
get  about  gradually.  At  the  time  of  the 
report,  the  left  hip  was  firmly  ankylosed, 
and  the  limb  in  good  alignment;  the  reduced 
dislocation  on  the  right  side  is  stable,  but 
with  a  little  external  rotation  of  the  limb. 
The  boy's  general  physical  condition  is  good. 
—Radiograms  of  a  Case  of  Tuberculosis  of 
One  Hip  Associated  with  Congenital  Disloca- 
tion of  Ike  Other,  A.  R.Jones, J. Orthop.  Surg., 
January.  1920,  xviii.  No.  1,  4. 

Congenital  Dislocation  of  Hip  Joint 
and  Tuberculosis. — Among  the  2000  cases 
of  congenital  luxation  of  the  hip  joint  at  the 
Rizzoli  Institute  there  were  two  cases  in 
which  the  operation  for  correction  of  the 
deformity,  or  casual  trauma,  was  followed 
by  rapid  development  of  a  tuberculous  proc- 
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ess  in  the  joint,  although  there  had  been 
nothing  to  suggest  tuberculosis  in  the  child 
before.  In  one,  the  deformity  was  bilateral, 
but  the  right  joint  had  required  more  forcible 
and  repeated  correction,  and  the  tuberculous 
process  developed  in  this  joint.  The  child 
came  from  a  tuberculous  family,  but  roent- 
genography had  shown  apparently  normal 
conditions  before  the  intervention.  The  proc- 
ess had  developed  in  the  older  child  after  a 
trauma,  nine  years  subsequent  to  the  correc- 
tion of  the  deformity.  Only  a  few  .such 
instances  are  on  record,  and  the  fact  that 
tuberculous  processes  only  exceptionally 
follow  the  stress  of  correction  of  congenital 
luxation  of  the  hip  joint,  testifies  anew  that 
trauma  alone  is  not  able  to  induce  a  tuber- 
culous process  in  a  healthy  subject.  With 
inherited  or  acquired  taints,  even  slight 
trauma,  even  any  transient  overuse  of  the 
part,  or  prolonged  morbid  congestion  may  be 
enough  to  induce  the  localization  of  a  tuber- 
culous lesion. —  Tnbcrcolosi  dclVanri  e 
Lnssazione  Congenita,  N.  Ccsarano,  Chinirg. 
d.  Org.  di  Moviin,  December,  1919,   Hi,  549. 

False  Pneumothorax. — The  rare  cases 
in  which  a  rapid  roentgenologic  examination 
may  suggest  localized  pneumothorax  or 
hydropneumothorax,  when  in  reality  another 
condition  exists,  have  been  studied  by 
Stivelman,  under  the  title  of  false  pneu- 
mothorax. These  false  pneumothoraces  do 
not  cause  any  definite  subjective  symptoms, 
and  the  physical  findings  over  the  area  in- 
volved are  those  of  thickened  pleura  with 
retraction  of  the  lung  tissue.  There  is 
usually  a  fluid  level  in  the  region  of  one  or 
the  other  of  the  lower  lobes  of  the  lung, 
where  these  penumothoraces  usually  occur. 
Their  appearance  either  fluoroscopically  or 
on  flat  or  stereoscopic  plates  is  characteristic 
of  localized  hydropneumothorax.  Careful 
observation,  however,  will  disclose  the  fact 
that  such  air  collections  are  extrathoracic 
and  are  situated  below  the  diaphragm,  which 
is  either  pushed  or  drawn  high  up  into  the 
hemothorax.  When  situated  at  the  right 
lower  'obe,  such  gas  collections  are  fre- 
quently due  to  a  subdiaphragmatic  abscess. 
The  gas  formed  pushes  the  diaphragm  high 
up  into  the  thoracic  cavity,  thus  causing 
the  adjacent  lung  tissue  to  collapse.  When 
situated  at  the  left  lower  lobe,  they  very 
frequently  are  due  to  extreme  pulmonary 
fibrosis  with  marked  upward  traction  of  the 
diaphragm,  and  to  a  more  or  less  dilated 
stomach.  In  the  former  instance  the  fluid 
level  is  caused  by  the  gas-containing  abscess, 
and  in  the  latter  instance  by  the  stomach 
contents.  The  rarity  of  reports  of  the  con- 
dition suggests  the  recording  of  all  such  cases, 
so  as  to  avoid  a  great  deal  of  inconvenience 


and  danger  in  considering  exploratory  punc- 
ture. It  is  probable  that  instances  of  this 
condition  occur  oftener  than  are  reported. 
Stivelman  briefly  reports  a  case  of  his  own 
observation,  and  remarks  that  when  these 
false  pneumothoraces  occur  on  the  left  side 
they  need  to  be  differentiated  from  trans- 
diaphragmatic hernias,  which,  when  not 
congenital,  are  usually  due  to  extensive  gun- 
shot or  stab  wounds.  Such  may  be  recog- 
nized roentgenographically  by  their  appear- 
ance partly  above  tihe  diaphragm  and  partly 
below.  He  reviews  some  of  the  literature 
on  the  condition,  and  concludes  that  the 
diagnosis  should  not  be  difficult  when  one 
keeps  in  mind  that  these  extrapleural  air 
pouches  fail  to  absorb  the  gas  they  contain, 
as  is  done  in  true  pneumothorax.  The 
height  of  the  fluid  level  in  a  false  pneumo- 
thorax varies  decidedly  with  the  ingestion  of 
food  and  with  the  emptying  of  the  stomach. 
It  disappears  on  fasting.  With  the  use  of 
the  fluoroscope  a  barium  bolus  may  be  seen 
to  enter  the  supposed  hydropneumothorax 
causing  a  splash  and  disturbing  the  fluid 
level.  A  localized  hydropneumothorax  may 
be  simulated  by  a  high  diaphragm  and 
stomach  caused  by  extreme  pulmonary 
fibrosis  or  gastrectasis.  This  should  be  kept 
in  mind  when  an  cx^ploratory  puncture  is  con- 
templated. The  article  is  illustrated. — 
False  Pneumothorax,  B.  T.  Stivelman,  J. 
Am.  M.  Ass.,  January  3,  1930,lxxiv,  No.  1, 
12. 

Clinical  Aspects  of  Tuberculoma  of 
the  Dorsal  Segment  of  the  Cord. — From 
the  cases  recorded  of  tuberculomata  of  the 
dorsal  segment  of  the  spinal  cord  it  is  now 
possible  to  draw  a  fairly  accurate  clinical 
picture.  The  onset  of  the  affection  is  char- 
acterized by  unilateral  development  of  the 
disturbances.  This  unilateral  development 
is  noted  in  twenty-eight  out  of  thirty-eight 
cases  collected  from  the  literature  by  Acker- 
man  (Thesis,  Paris,  1914),  but  in  the  ten 
other  cases  the  onset  of  the  affection  is  not 
given.  The  characters  of  these  unilateral 
symptoms  are  of  either  a  motor  or  a  sensory 
tj^e.  According  to  Schlesinger  the  latter 
are  more  commonly  observed,  especially  in 
the  form  of  thermic  paresthesias.  It  is  to 
be  noted,  however,  that  this  paresthesia  may 
be  present  in  other  forms.  Oberndorfer's 
case  began  with  sensory  disturbances.  The 
phenomena  of  paresis  of  one  of  the  lower 
limbs  must  be  regarded  as  fairly  common. 
According  to  a  correct  remark  of  Schlesinger, 
the  localization  of  the  tubercle  in  the  anterior 
horn  is  made  evident  by  disturbances  of  the 
motor  functions  and  by  paresthetic  dis- 
turbances when  in  the  posterior  horn.  In 
Luce's  case  both  horns  were  involved  and 
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both  varieties  of  ilistiirbanic  were  present. 
Finally,   attention   should    be   i ailed    to   a 
rather  frc(|uent  manner  of  onset— it  occurred 
in  twenty-live  per  cent  of  the  ca.ses  collected 
by  .'\ckerman— which  is  of  ^reat  diagnostic 
importanic.   namely,   pain.     This   is  some- 
times of  the  Inily  piercing  variety  or  it  may 
he  fixed,  of  the  nature  of  intercostal  neu- 
ralgia, increased  by  movement  or  sneezing; 
in  other  words,  it  offers  the  unmistakable 
character  of  radicular  pain.     It  is  probable 
that  it  is  related  to  lesions  of  the  p<isterior 
roots.    At  the  initial  phase  the  paretic  phe- 
nomena e.vtend   over  an  entire  limb.     Con- 
tracture ma\   ap|K-ar  lalir  in  the  paralyzed 
limb.      The     Icniion     rellexes     are     usually 
e.xaKKeralcd;  those  of  the  patella  and  ten- 
doachilles  are  exaRRerated  only  on  the  side 
of  the  lesion  and  normal  on  the  opposite  side. 
Babinski's  <i(;n  is  positive  on  the  side  of  the 
lesion.     In  some  cases   this  phase  of  uni- 
lateral exasrireration  of  the  tendon  reflexes 
is  absent.     The  cutaneous  reflexes  are  Ren- 
erally  attenuated   or  absent.     The  disturb- 
ances of  the  objective  sensibility  may  have 
been  looked  upon  as  absolutely  e.sscntial  and 
often  as  characteristic  by   the  majority  of 
writers.     If  in  man>-  cases  the  abolition  of 
all  the  sensory  impulses  has  been  noted  in 
the  lower  half  of  the  body  it  is  because  the 
case  was  first  evaminefl  at  a  time  when  the 
lesion  had  become  bilateral.     In  a  certain 
number  of  instances  the  maximum  of  uni- 
lateral  sensitive  disturbances   is  distinctly 
noted.     It  would  appear  that  the  anesthesia 
before  becoming  complete,  involves  certain 
modes  of  sensibility-,  that  of  the  temperature 
being  the  most  easily  disturbed.     In  other 
ra.ses  the  anesthesia  is  of  the  syrinRorayelic 
type  which,  when  seated  in  a  nonparalyzed 
leg,  resembles    Hrown-.Sequard's  syndrome. 
As   to  dis.sociation   of   the  sensibility— the 
principal  symptom  of  the  afTeclion — it  was 
seen  by  Oberndorfer  fifteen  times  in  twenty- 
five  cases  and  by  .\ckerman  eleven  times  in 
thirty-two  cases.     Hut  it  should  be  observed 
that  these  fiKures  cannot  serve  as  a  basis  for 
forminR  a  conclusion  as  to  the  frequency  of 
dissociation   of   the  sensibility   because,   in 
the  majority  of  cases,  the  onset  of  the  proc- 
ess  had   escaped  the  notice  of  the  medical 
attendant. — EHiloria!  Sale.  .Y.  York  M .  .1., 
January  2-4,  1920,  rxi.  Xo.  -7.  160. 

Lung  Suppuration. — The  results  of  the 
study  of  100  cases  of  lunR  suppuration  are 
discussed  b.\'  Wessler.  who  says  that  while 
abscess.  );an'.:rcne  and  bronchiectasis  are 
usually  treate<l  as  rare  clinical  entities,  they 
are  becoming  of  more  interest  because  of  the 
increasing  possibility  of  curing  them  by 
operative  procedures.  He  prefers  to  con- 
sider them  together  under  the  head  of  lung 


suppuration,  and  gives  a  labulate<l  etiologic 
cla.ssitication  of  his  l(J()  cases,  showing  the 
larger   number   to   follow   tonsillectomy   or 
other  operations,  pneumonia  or  grip.    There 
were  six  cases  following  aspiration,  and  two 
were  tuberculous.     Other  causes  were  repre- 
sentefi  by  single  instances.    They  may  thus 
be    divided    roughly    into    two   groups:  (1) 
those  due  to  the  aspiration  of  septic  material 
into  I  he  bronchi,  antl  (2)  those  due  to  the 
various  primary  lung  infections,  including 
frank  pneumonias  and  the  postgrippal  cases. 
These  two  groups  are  not  only  distinct  in 
their  causation,  but  differ  also  in  their  symp- 
tomatology   ami    p.ilhoUigy.    This    is   evi- 
dent, however,  only  in  their  early  stages; 
and  in  order  to  recognize  these  diflferenccs, 
it  is  necessary  to  observe  them  from  their 
inception.    The    immediate    result    of    the 
lodgment  of  infection  in  the  bronchus  is  to 
set  up  a  localized  bronchiectasis  which  later 
invades  the  lung  tissue  and  then  an  abscess 
cavity  develops.     Suppurative  lung  condi- 
tions begin,  whether  [xistoperative  or  post- 
pneumonic, as  a  sort  of  local  bronchiectasis. 
Postoperative  and  aspiration  abscesses  are 
twice  as  frequent  in  the  upper  lobe  as  in  the 
lower,  while  the  reverse  condition  prevails 
with  the  postpneumonic  cases.     The  physi- 
cal signs  are  notoriously  uncertain,  but  the 
symptoms  are  plain.     In  the  aspiration  cases, 
the  onset  occurs  after  two  weeks  of  foul  ex- 
pectoration with  persistent  fever  and  usually 
slight    hemoptysis.    The    distinction    from 
tuberculosis  should  offer  no  difficulty,  be- 
cause of  the  absence  of  tubercle  bacilli,  and 
the  usual  localization  of  the  condition.     Club 
fingers  <Kcur  earlier  than  in  tuberculosis  and 
may  be  also  an  aid .     It  should  be  emphasized 
that  it  is  not  necessary  to  demonstrate  one  or 
multiple  cavities,  and  such  occur  only  in  a 
fair  percentage  of  cases,  and  only  the  larger 
ones  are  usually  discovered.    The  prognosis 
is  best  in  the  postoperative  cases,  but  dis- 
appearance of  symptoms  should  not  be  re- 
garded  as   decisive.    Symptoms   disappear 
in  many  postoperative  cases,  but  recur  later. 
The  prognosis  of  the  postpneumonic  cases 
appears  to  be  almost  completely  bad,  but 
tile  patients  may  live  for  years  unless  com- 
plications occur,  and  some  may  enjoy  con- 
siderable comfort.    The  medical  treatment 
offers  little  hope;  relief  of  the  cough  is  an 
important  matter.    Acute  abscess  or  gan- 
grene of  the  lung  is  not  usually  an  operative 
condition,  but   in  about  one  third  of  the 
aspiration  cases  recover)-  takes  place  spon- 
taneously in  two  months.    Wessler  has  little 
faith   in   artificial   pneumothorax   in   these 
cases.     In  two  of  the  cises  in  his  series  in 
which   it   was  performed,   the  trouble  was 
aggravated  and  both  patients  died  suddenly 
after  the  last  insufflation.    The  importance 
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of  a  bronchoscopic  examination  is  empha- 
sized, especially  before  operation.  Except 
in  cases  of  long  standing,  removal  of  a  foreign 
body  may  effect  a  cure. — Siippuralion  and 
Cangryne  of  Hie  Lung:  A  Study  of  One  Hun- 
dred Cases.  H.  Wessler,  J.  Atn.  M.  Ass., 
December  27,  1919,  Ixxiii,  No.  26,  19 IS. 

Non-tuberculous  Lung  Conditions. — 

Conclusions:  (1)  We  must  recognize  non- 
tuberculosis  as  a  disease.  (2)  k  large  per- 
centage, estimated  at  10  to  16  per  cent  of 
diagnosed  pulmonarj'  tuberculosis,  is  not 
tuberculosis.  (3)  Too  many  of  our  return- 
ing soldiers  are  being  classified  as  tubercu- 
lous when  in  reality  they  have  perfectly 
normal  lungs.  (4)  Errors  in  pulmonar.'  di- 
agnosis can  be  avoided  by  careful  cultural 
examination  of  the  sputum  and  the  aid  of 
the  X-ray.  (5)  The  epidemics  of  1917  and 
1918  will  produce  a  considerable  number  of 
lung  abscesses  whose  diagnosis  as  pulmo- 
narj-  tuberculosis  is  inexcusable  because  fatal 
to  the  patient.  (6)  Early  recognition  and 
radical  surgery  are  the  means  of  combating 
acute  and  subacute  purulent  complications, 
such  as  lung  abscesses  or  localized  gangrene 
of  a  lower  lobe.  (7)  Primary  tuberculosis  in 
the  adult  seldom  or  never  begins  as  a  basal 
lesion.  Four  illustrative  cases  are  reported. 
— Pulmonary  Conditions  Wrongly  Diagnosed 
as  Tuberculosis.  W.  C.  Voorsangcr,  Col. 
State  J.  M.,  July,  1919. 

Syphilis  and  Tuberculosis. — Syphilis, 
the  arch  enemy  of  mankind,  not  on'y 
modifies,  and  usually  for  the  worse,  the 
course  of  many  diseases,  but  also,  undoubt- 
edly, prepares  the  soil  for  numerous  infec- 
tions which  otherwise  might  have  been 
successfully  resisted.  We  are  reminded 
again  of  this  by  an  article  on  the  association 
of  sj'philis  and  tuberculosis  appearing  in 
the  December  issue  of  the  new  British 
monthly  journal  Tubercle.  In  this  article 
Dr.  Alfred  Mirande  of  Paris  points  out  that 
Emile  Sergent  by  a  series  of  experiments 
has  not  only  confirmed  the  views  of  those 
who  have  shown  that  there  is  an  associa- 
tion between  sj-philis  and  tuberculosis,  but 
has  placed  the  matter  in  a  somewhat  new 
light.  Sergent's  thesis  is  thus  summarized 
by  Mirande:  Sv'philis  and  tuberculosis  are 
two  different  infections  and  can  dex'elop 
separately  in  the  same  organism.  Syphilis 
produces  a  soil  for  the  tuberculization  of  the 
infected  subject,  but  especially  does  the 
syphilis  of  the  father  prepare  for  the  tuber- 
culous infection  of  his  child.  Many  forms 
of  tuberculosis,  and  in  particular  scrofula, 
develop  most  often  in  a  favorable  sxphilitic 
soil.  Perhaps  the  most  interesting  and 
suggestive  part  of  the  article  is  that  which 


deals  with  the  subject  of  tuberculosis  in 
cases  of  congenital  sv-philis.  According  to 
Sergent,  tuberculosis  in  a  young  congenital 
syphilitic,  instead  of  taking  on  the  broncho- 
pneumonic  form  general  in  subjects  of  this 
age,  develops  as  an  excavation,  the  cavity 
being  either  the  product  of  associated  action 
of  the  treponema  and  the  tubercle  bacilli  or 
of  the  bacilli  only.  In  any  case  mercurial 
treatment  should  be  commenced  and  will 
help  the  cicatrization  of  pulmonar>'  lesions, 
even  when  the  bacillus  of  Koch  is  present. 
In  the  case  of  a  congenital  s>'philitic  appar- 
ently without  lesions,  the  phthisis  becomes 
sclerotic,  and  as  in  the  adult  is  accompanied 
by  asthma  and  emphysema.  Finally,  Mi- 
rande remarks,  it  should  be  remembered 
that  the  frequenc)'  mth  which  s>-philis  is 
found  in  the  children  of  tuberculous  parents, 
whoever  they  may  be,  has  prompted  Sergent 
to  wonder  whether  tuberculosis  is  not  often 
the  indirect  result  of  the  inheritance  of 
sj-philitic  soil,  and  to  put  forward  his  claim 
that  tuberculosis  maj-  be  a  s>Tnptom  of 
congenital  s\-philis.  In  making  the  diag- 
nosis of  a  suspected  phase  of  sN-philotuber- 
culosis,  the  following  points  should  be 
borne  in  mind :  Larv-ngeal  phthisis  is  often  a 
s>'mptom  of  s\-philis.  Fibrous  pulmonary 
tuberculosis  should  lead  to  a  search  for 
sj-philis.  If  general  tuberculosis  is  perhaps 
an  indirect  result  of  the  inheritance  of  the 
syphilitic  soil,  s\philitic  pneumopathies 
often  conceal  a  hybrid  association  with 
tuberculosis,  and  the  remedial  effect  of 
mercurial  treatment  is  not  alone  sufficient 
evidence,  when  its  influence  on  the  soil  is 
known,  for  discarding  the  possibility  of  the 
presence  of  tuberculosis.  In  children  many 
diseases  of  tuberculous  origin,  especially 
scrofula,  develop  readily  in  s\-philitic  soil. 
Mercurj-  is  the  treatment  advocated  by 
Sergent  for  the  sj-philotuberculous  and  he 
prefers  it  given  by  injections  in  the  form  of 
soluble  salts. — Editorial ,  M ed .  Rec.  January 
10,  1920,  xcvii,  No.  2,  71. 

Syphilis  and  Tuberculosis. — This  com- 
munication from  South  .\merica  emphasizes 
the  unsuspected  frequencj'  of  inherited 
syphilis  as  a  predisposing  factor  in  the  status 
lymphaticus.  in  asthenia  and  in  more  or  less 
complex  endocrine  derangement.  Even 
when  no  signs  of  inherited  syphilis  can  be 
detected,  tentative  specific  treatment  is 
justified,  and  it  may  transform  conditions 
previously  refractor.-  to  all  treatment.  This 
is  particularly  indicated  when  the  parents 
are  robust  and  free  from  alcoholism,  tuber- 
culosis, malaria  and  lead  poisoning,  which 
might  explain  the  degeneracy  of  their  chil- 
dren. Tuberculosis  so  often  develops  on  a 
basis    of    s\philis,    that    inherited    sy-philis 
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should  be  suspected,  partii  ularly  in  the 
masked  cases.  Tentative  specific  treatment 
in  addition  to  the  usual  treatment  for  the 
tuberculosis  may  induce  such  improvement 
that  the  organism  then  can  throw  ofl  the 
tuberculosis.—  In  mrt  i  fropoi  de  la  syphilis 
ti  dt  la  luhfTCulose,  E.  Marina  anil  M.  J .  C. 
Mussio-Fournier,  Bull.  </.  /.  Soc.  .\fld.  d. 
Iltp.,  Xotfmb(T  2S.  1019,  xliii.  Xo.  3^. 
1002. 

Surgical  Aspects  of  Tuberculosis  and 
Syphilis  of  the  Stomach,  lioth  these  in- 
fections may  pivc  rise  to  their  respective 
specific  lesions  in  the  stomach  as  well  as  in 
any  other  of  the  viscera,  and  in  most  varied 
forms.  RcKardcd  for  a  long  time  as  very 
rare,  they  are  now  becoming  more  and  more 
frequent  as  they  are  better  known  and  are 
searched  for  with  Krcater  care.  Although 
highly  interesting  from  the  newpoint  of 
diagnosis  they  arc  not  particularly  so.  as 
far  as  treatment,  especially  the  surgical,  is 
concerned.  T\iberculous  lesions  of  the 
stomach  are  met  with  in  the  form  of  ulcer 
and  pyloric  stenosis,  usually  due  to  a  peri- 
ulcerous  h\pertrophy  of  the  region.  The 
tuberculous  ulcer  is  verv-  similar  to  ordi- 
nary round  ulcer  of  the  stomach,  but  has  a 
more  chronic  evolution,  the  h\-peracidity  is 
more  marked,  and  the  lesion  extends  super- 
ficially rather  than  in  depth.  The  latter 
peculiarity,  combined  with  the  special  prop- 
erty of  tuberculous  lesions  of  engendering 
adhesions  of  the  serosa,  results  in  the  fact 
that  perforation  into  the  peritoneal  ca\'ity 
rarely  takes  place.  The  prognosis  is  never- 
theless bad;  the  process  will  not  give  in  to 
medical  treatment  and  is  more  prone  to 
occur  in  ad\anced  cases  of  the  infection. 
The  surgical  treatment — ver\-  often  contra- 
indicated  on  account  of  the  miserable  general 
condition  of  the  patient — has  usually  little 
effect  upon  such  extensive  lesions,  contrary 
to  what  takes  place  in  simple  gastric  ulcer, 
as  it  cannot  reach  the  fundamental  cause  of 
the  affection.  When  the  ulcer  has  not  de- 
veloped stenosis  the  only  surgical  treatment 
is  resection — an  operation  usually  too  serious 
to  be  entertained  in  these  subjects.  Tuber- 
culous stenosis  is  an  extremely  serious  con- 
dition and  has  a  worse  prognosis  than  even 
cancerous  stenosis.  Medical  treatment  is 
perfectly  useless  so  far  as  a  cure  is  con- 
cerned, and  operation  should  be  attempted 
when  the  patient's  condition  offers  any  pos- 
sible chance  of  success.  The  operation  may 
be  simply  a  palliative  one.  consisting  of 
gasteroenterostomy.  which  has  rarely,  if 
ever,  been  successful  so  far  as  prolongation 
of  life  is  concerned,  the  limit  of  one  to  two 
years  being  the  ma.ximum.  while  pylorectomy 
is  alwavs  delicate  and  verv  serious  in  the  cir- 


cumstance.".. Therefore,  tuberculous  lesion* 
of  the  stomach  must  be  regarded  as  most 
serious  from  all  points  of  \iew  and  anything 
like  a  brilliant  result  from  surgical  interfer- 
ence should  never  be  expected.  S%-philitic 
lesions  of  the  stomach  are  also  represented 
by  ulcer  and  pyloric  stenosis  in  most  in- 
stances, although  other  luetic  lesions  occur; 
but  these  seem  to  be  rather  uncommon. 
The  diagnosis  is  often  impossible  when  the 
patient  does  not  present  other  evidences  of 
s.vphilis,  but  when  the  true  nature  of  the  gas- 
tric process  has  been  recognized  an  intensive 
specific  treatment  is  naturally  to  be  resorted 
to  at  once.  Strictly  speaking,  there  is  no 
surgical  treatment  of  gastric  s>-philis,  any 
more  than  there  is  of  luetic  manifi-stations 
elsewhere.  However,  a  certain  number  of 
operations  for  pyloric  stenosis  of  this  nature 
have  been  done,  especially  pylorectomy. 
It  is  nevertheless  well  to  remember  that 
many  cases  of  pyloric  stenosis  may  properly 
be  subjected  to  specific  treatment,  and  this 
line  of  treatment  should  be  carried  out  in 
every  case  where  other  manifestations  of  the 
disease  show  themselves  and  the  patient's 
condition  permits  delating  surgical  measures 
for  a  sufficient  time  to  obtain  effects  by  in- 
tensive specific  treatment.  By  so  doing, 
one  ma>-  nave  the  good  fortune  of  occasion- 
ally meeting  with  a  case  in  which  the  stenosis 
will  disappear,  likewise  the  pvloric  tumor. — 
Editorial,  Med.  Rec,  April  'l7,  1920,  uvii, 
655. 

The  Relationship  Between  Influenza 
and  Tubei^ulosls. — Influenza  may,  as  has 
been  frequently  asserted,  cause  a  lighting 
up  of  tuberculous  manifestations  in  subjects 
who  have  apparently  recovered  from  a 
former  tuberculous  infection.  This  awaken- 
ing of  a  tuberculosis  upon  the  occasion  of  a 
grippal  infection  recalls  by  its  symptoma- 
tology that  which  takes  place  after  other  in- 
fectious processes  in  general.  The  signs 
may  be  given  in  the  order  of  their  app)earance 
as  follows:  presumptive  signs  represented  by 
the  hereditary  antecedents  of  bacillosis; 
signs  of  probability  made  evident  by  a  long 
drawn  out  convalescence,  a  low  blood-pres- 
sure, the  reappearance  of  the  fever  which  is 
irregular  witli  oscillations,  the  persistency 
of  the  cough  accompanied  by  a  free  expectora- 
tion, a  progressi\e  decrease  of  the  physical 
strength  which  takes  the  place  of  the  increase 
occurring  in  convalescence  from  an  uncompli- 
cated influenza.  The  sign  of  certitude  is 
given  by  the  presence  of  the  tubercle  bacil- 
lus, so  that  a  systematic  examination  of  the 
sputum  should  alwav-s  be  carried  out  in  cases 
of  convalescence  from  influenza  which  do  not 
frankly  recover,  but  drag  on.  It  should  be 
understood,  of  course,  that  the  awakening 
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of  a  tuberculous  process  must  not  be  mis- 
taken for  influenzal  manifestations  simulat- 
ing tuberculosis  on  account  of  their  develop- 
ment at  the  pulmonarj-  apex  and  giving  rise 
to  henoptysis  which  so  frequently  accom- 
panies the  pulmonary  lesion.  Hence  the  im- 
portance of  laboratory  examination  of  the 
sputum.  It  is  of  great  importance  not  to 
misconceive  the  situation,  because  a  fresh 
development  of  a  tuberculosis  must  be  dealt 
with  vigorously  and  with  no  loss  of  time 
since  the  soil  has  been  weakened  by  the  in- 
fluenza and  consequently  is  less  resistant  to 
the  bacillus  of  tuberculosis.  It  is  known 
that  tuberculosis  de\-eloping  in  the  adult  is 
usually  an  e.\-plosion  of  an  old  latent  process, 
because  man  acquires  by  tuberculization  a 
relative  immunity — a  kind  of  auto\'accina- 
tion.  Now,  when  the  subject  contracts  an 
infectious  disease,  his  immunity  becomes 
less  and  the  organism  may  even  present  a 
state  of  antianaphj'laxis,  especially  when 
the  infection  is  as  weakening  as  is  influenza; 
hence  the  return  to  activity  of  incompletely 
cicatrized  lesions.  At  the  same  time  that 
organic  resistance  is  lowered  it  is  quite  pos- 
sible that  a  hjpersensibility  may  exist  in  a 
tuberculous  subject — a  sort  of  anergy  re- 
sults from  the  new  infection.  The  microbic 
associations  are  also  not  indifferent  to  this 
process  as  this  association  increases  the  viru- 
lence of  the  bacillus,  therefore  adding  its  very- 
marked  congestive  action  to  epithelial  des- 
quamation which  results  in  and  consequently 
favors  the  development  of  the  lesions.  But 
although  the  associated  microbic  agents  of 
influenza  may  exert  a  stimulating  action 
upon  the  badllus  of  tuberculosis,  some  data 
seem  to  show  that,  in  other  conditions,  tu- 
berculous subjects  maj-  possess  a  kind  of  in- 
difference towards  the  grippe,  and  although 
apparentl)'  contradictor},'  these  can  be  fairly 
well  explained.  It  would  seem  that  to  a 
certain  extent  these  subjects  are  refractorj'  to 
influenza,  as  has  been  shown  by  Bricaire, 
Bezanffon,  and  Guinard.  In  progressing  tu- 
berculous cases  influenza  seems  to  be  infre- 
quent and  is  more  prone  to  develop  in 
patients  with  a  mild  tuberculosis.  Marfan  is 
of  the  opinion  that  tuberculous  patients 
offer  a  certain  immunity  to  this  epidemic 
affection.  That  this  may  be  the  result  of 
parabacillary  microbic  associations  is  pos- 
sible. Comil,  Babes,  Mosny,  and  Aviragnet 
have  shown  the  frequency  of  pneumococci 
around  foci  of  tuberculosis,  while  Veillon 
that  of  other  bacteria — the  streptococcus, 
staphylococcus,  and  pneumobacillus.  There 
is  no  reason  why  individuals  with  such 
lesions  should  not  offer  a  certain  resistance 
to  an  infectious  process  whose  etiological 
agents  are  the  very  ones  encountered  in  in- 
fluenza, at  least  in  its  more  serious  and  com- 


plicated forms.  On  the  contrary,  in  cases  of 
long  standing  tuberculosis  in  which  Koch's 
bacillus  is  asleep  in  the  midst  of  a  cicatrized 
lesion,  the  associates  of  the  bacillus  will  have 
returned  to  their  modest  role  of  saprophytes. 
— Editor ia!,  Med.  Rec,  March  20,  1920,  xcvit, 
490. 

Typhoid    Fever   and    Tuberculosis. — 

The  coexistence  of  tj'phoid  fever  and  tuber- 
culosis is  not  infrequent.  The  two  diseases 
may  also  be  confounded  in  their  beginnings, 
as  miliary  tuberculosis  with  tjphoid  fever, 
and  pulmonary  tuberculosis  may  also  have 
symptoms  simulating  tj'phoid.  The  avail- 
able literature  reveals  only  one  ref)orted 
epidemic  of  t>phoid  in  a  tuberculosis  insti- 
tution, which  occurred  in  the  Trudcau 
Sanatorium  in  1917.  There  was  a  similar 
epidemic  at  the  West  Virginia  State  Tuber- 
culosis Sanatorium  during  .'Vugust  and 
September,  1919.  In  seeking  for  the 
source  of  infection  an  investigation  of  the 
sewerage  of  the  sanatorium  was  made.  As 
a  creosote  disinfectant  was  used  in  the  lava- 
tories, the  taste  and  odor  of  which  had 
ap{>eared  in  the  spring  water,  occasionally 
used  by  the  patients,  the  origin  of  the 
disease  was  apparent.  Brief  notes  are 
given  of  the  eleven  cases  which  occurred, 
all  of  them  patients,  excepting  two  who  were 
emplo.vees,  and  in  all  of  whom  a  high  tem- 
perature developed.  Both  of  the  employ- 
ees' cases  were  mild.  The  t>'phoid  patients 
were  removed  to  the  hospital  and  placed  in 
well  ventilated  and  screened  rooms,  and 
when  their  conditions  admitted  they  were 
taken  out  into  an  open  ward  and  covered 
with  gauze  netting.  Strict  measures  were 
taken  in  the  disinfection  of  eating  utensils 
and  excreta.  A  high  caloric  feeding  was 
considered  advisable,  of  which  the  details 
are  given.  The  patients  were  treated  with 
salol,  5  grains  everj-  six  hours,  and  10  drops 
of  dilute  hydrochloric  acid  three  times  a 
day,  and  a  tepid  sponge  bath,  also  three 
times  a  day,  followed  by  an  alcohol  rub. 
The  effects  of  t>-phoid  vaccines  on  sixty- 
two  patients  altogether,  were  observed,  and 
the  cases  classed  as  active  and  inactive. 
Prolonged  bed  rest  for  the  t\phoid  patients 
was  considered  advisable.  The  typhoid 
vaccine  injections  caused  severer  reactions 
only  in  the  active  cases.  As  regards  the 
effect  of  the  tj-phoid  on  the  tuberculosis,  as 
observed,  the  conclusions  are  that  it  may 
cause  no  detrimental  effect  in  the  inactive 
cases,  and,  in  some,  benefit  to  the  active 
condition  may  follow.  Patients  with  active 
tuberculosis  may  have  typhoid  fever  and 
recover  without  any  effect  on  the  pul- 
monary disease,  and  in  this  series  the  tuber- 
culosis did  not  seem  to  have  any  appreciable 
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eflctl  on  the  course  of  the  typhoid.— /i^/f*^! 
of  Typlivid  Freer  and  Typhoid  Vaccine  on 
Piilm.'ii.irv  Tiibrrcutiisis,  R.  E.  Claris  (f  G. 
E.  Mills,  J.  Am.  SI.  .\ss.,  Janiiarv  31, 
1920,  Ixxiv,  No.  5,  297. 


Dlfforentlal  Diagnosis  Botwo^n  Renal 
Calculus  and  Tuberculosis.— Iltmaturia 
without  pain  apiH-ars  early  in  tuberculosis; 
hematuria  with  pain  is  constant  in  calculus. 
Pyuria  without  pain  appears  early  in 
tuberculosis;  pyuria  with  pain  appears  late 
in  calculus.  Pus  is  present  in  tuberculosis 
in  excessive  amount;  in  calculus  it  is  mini- 
mal in  amount.  I'ain  in  tuberculosis  is 
difTuse.  dull,  constant;  in  calculus  it  is 
definite,  sharp  and  intermittent.  Chills  in 
tuberculosis  are  common;  in  calculus  they 
are  rare.  There  is  rise  of  temperature 
in  tuberculosis,  especially  in  the  afternoon; 
in  calculus  it  is  rare.  Tubercle  bacilli  in 
tuberculosis  are  sometimes  present;  in 
calculus  they  are  absent.  The  ureter  is 
thickened  in  tuberculosis,  sometimes  it  is 
palpable;  in  calculus  it  is  not  palpable. — 
Slone  in  the  Kidney  and  Ureter,  from  the 
Standpoint  of  the  Clinical  Surgeon,  A.  J. 
Ocksner.  J.  Am.  M.  Ass..  October  II.  1919, 
Ixxiii,  So.  I.\ 

Prognosis  In  Surgical  Renal  Tuber- 
culosis.— .\ccordinK  to  the  records  of  the 
Mayo  Clinic  532  persons  were  ojjerated  on 
for  renal  tuberculosis  from  January  1, 
1894  to  Januar>-  1,  1918.  A  review  of  the 
statistics  of  these  cases  shows  that  renal 
tuberculosis  occurs  most  frequently  between 
the  ages  of  twenty  and  forty  years  (70  per 
cent);  and  almost  twice  as  often  in  the  male 
as  in  the  female.  The  postoperative  mor- 
tality in  the  male  patient  is  somewhat 
higher  than  in  the  female.  In  children,  it 
occurs  more  often  as  a  part  of  general 
tuberculosis.  Evidence  of  tuberculosis  in 
other  tissues  may  be  found  in  fully  70  per 
cent  of  the  patients  if  not  in  all.  The 
postoperative  mortality  among  patients 
with  coincident  lesions  is  not  higher  than 
that  of  the  general  average;  even  multiple 
lesions,  unless  they  are  a  part  of  an  acute 
general  infection,  do  not  necessarily  render 
the  prognosis  more  unfavorable.  Evidence 
of  healed  pulmonary  tuberculosis  is  present 
in  fully  one-third  of  the  patients;  and  the 
percentage  of  recovery  in  these  cases  is 
above  the  average,  indicating  increased 
powers  of  resistance.  Coincident  active 
pulmonary  tuberculosis  was  found  in  ap- 
proximately 5  per  cent  of  the  patients,  of 
whom  more  than  60  per  cent  recovered 
following  nephrectomy.  Involvement  of 
the  genitalia  is  present  in  at  least  "3  per 
cent  of  male  patients  and  does  not  seem  to 


aflect  the  ultimate  recovery.  The  fre- 
quency of  spontaneous  healing  of  lesions  in 
the  prostate  and  seminal  vesicles  contra- 
indicates  their  removal  by  subsequent 
operation.  Evidence  of  tuberculosis  of  the 
bones  and  joints  was  note*!  in  6  per  cent  of 
the  cases,  of  whom  one-half  showed  active 
lesions.  The  late  mortality  was  .S  per 
cent  which  indicates  that  such  complica- 
tions may  be  an  index  of  increased  resist- 
ance, Sp<.)ndylitis,  usually  healed,  was 
present  in  ,S,7  per  cent,  with  a  mortality  of 
12  per  cent.  Chronic  spondylitis  docs  not 
affect  the  prognosis;  active  spondylitis 
does  not  offer  a  favorable  prognosis,  al- 
though it  does  not  contraindicate  nephrec- 
tomy. Tuberculous  adenitis  was  present 
in  19  patients  (6.4  per  cent);  the  low  mor- 
tality (10  per  cent)  indicates  heightened 
resistance.  Reduction  in  hemoglobin  does 
not  necessarily  alTect  the  prognosis.  The 
mortality  with  marked  bladder  involve- 
ment is  almost  twice  as  high  as  with  slight 
involvement.  The  degree  of  involvement 
depends  on  the  \nrulence  of  the  infection 
rather  than  the  duration  of  the  symptoms. 
The  mortality  percentage  is  markedly 
influenced  by  the  degree  of  kidney  involve- 
ment, increasing  in  proportion  to  the  extent 
of  the  lesion;  early  lesions  have  the  lowest 
mortality  and  pyonephrosis  the  highest; 
occluded  renal  tuberculosis  shows  relative 
immunity  and  low  mortality.  The  dura- 
tion of  preoperative  symptoms  does  not 
materially  affect  the  late  mortality,  but 
bladder  symptoms  are  more  likely  to  clear 
up  when  the  preoperative  duration  is  short 
than  when  it  is  long.  In  bilateral  renal 
tuberculosis,  recovery  or  permanent  im- 
provement of  the  remaining  kidney  will  not 
follow  after  one  kidney  has  been  removed. 
Operation  in  these  cases  is  ad\Tsable  only 
when  there  are  acute  unilateral  complica- 
tions, and  then  with  no  hope  of  eventual 
recovery.  Operative  mortality  is  a  neg- 
ligible factor.  Late  mortality  (five  years  or 
less  after  operation)  is  approximately  20 
per  cent;  late  mortality  is  much  the  highest 
during  the  first  year,  decreasing  with  the 
length  of  time  after  operation.  Failure  to 
effect  complete  cure  is  approximately  20 
per  cent.  This  leaves  a  prognosis  of  recov- 
ery in  80  per  cent  and  of  a  complete  cure, 
including  cessation  of  urinary  symptoms,  in 
fully  60  per  cent. — Surgical  Renal  Tuber- 
culosis: The  Prognosis.  \V .  P.  Braasch,  Am. 
J.  M.  Sc,  January,  1920,  clix.  No.  1,  8. 

Immunity  of  Coloradoans. — .\  con- 
viction held  for  many  years  is  expressed 
emphatically  in  this  paper,  that  most  Colo- 
radoans are  practically  immune  to  pul- 
monary tuberculosis.    This  has  been  greatly 
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strengthened  by  some  statistics.  Only  a 
very  small  percentage  of  deaths  from  tuber- 
culosis are  said  to  occur  among  the  native 
Coloradoans. — Immiinily  of  Coloradoatts  to 
Pulmonary  Tuberculosis,  II.  B.  Whilnev, 
Col.  Med.',  November,  1919,  x-vi,  No.  11.  268. 

Tuberculosis  of  the  Urinary  Appa- 
ratus after  Fifty. — Lepoutre  remarks 
that  Rochet  is  the  only  writer  he  knows  of 
who  has  called  attention  to  tuberculosis  of 
the  urinarj'  apparatus  in  elderly  men. 
He  describes  a  case  of  the  kind  in  a  man  of 
58  which  proved  fatal  in  little  less  than  a 
year  from  the  first  s>'mptoms.  Anal\'sis  of 
some  published  statistics  shows  that  tuber- 
culosis of  the  urinary  apparatus  is  not 
exceptional  after  50,  and  it  occurs  in  about 
the  same  proportion  in  men  and  in  women, 
but  the  number  of  operable  cases  in  men 
after  50  is  exceptionally  small.  It  escapes 
diagnosis  only  because  physicians  do  not 
think  of  it,  as  a  rule.  In  1,530  cases  he  has 
compiled  from  the  literature,  44  were  in 
men  over  50,  and  an  operation  was  at- 
tempted in  only  13  in  this  group.  In  the 
13  operative  cases  7  terminated  fatally  in 
one  day  up  to  five  months;  the  outcome  is 
not  known  in  4  cases;  one  died  twenty 
months  later,  and  only  Verhooghen's  one 
patient  was  still  well  after  an  inter\'al  of 
six  months.  These  bad  results  justify 
nonoperative  treatment. — De.  la  tuberculose 
iirinaire  chez  Vhomme  dge,  C.  Lepoutre, 
Presse  Med.,  September  22.  1919,  xxvH. 
No.  53,  535. 

Metabolism  of  Human  and  Bovine 
Tubercle  Bacilli.— The  authors  find  dis- 
tinct differences  in  the  nitrogen  metabolism 
of  virulent  and  avirulent  human  tubercle 
bacilli,  and  also  between  human  and  bovine 
t\'pes,  as  a  result  of  which  they  offer  an 
explanation  of  those  phenomena  of  acid  and 
alkaline  change  in  glycerol  broth  culture 
which  were  originally  described  by  Theo- 
bald Smith.  In  a  previous  series  of  experi- 
ments on  rapidly  growing,  avirulent  tuber- 
cle bacilli  and  a  number  of  other  acid-fast 
organisms  the  authors  established  the 
following  facts:  Such  tubercle  bacilli  pro- 
duce moderate  amounts  of  ammonia  in 
broth  culture,  approximately  30  mgm.  per 
100  cc.  on  the  average,  the  maximum  pro- 
duction being  reached  about  the  fourth 
week  in  glycerol  broth,  the  reaction  becom- 
ing progressively  acid  during  this  period. 
From  the  fourth  week  on  the  ammonia 
content  of  the  broth  gradually  recedes  until 
at  the  end  of  six  weeks  scarcely  half  of  the 
maximum  amount  remains  in  solution. 
While  the  increase  in  ammonia  may  be 
definitely    correlated     with    luxuriance    of 


growth  and  is  in  all  probability  due  to 
deamination  of  the  protein  constituents  of 
the  medium,  the  explanation  of  the  reces- 
sion is  less  easy.  It  is  coincident  with 
recessive  changes  in  the  organisms  such  as 
loss  in  intensity  of  staining  and  the  appear- 
ance of  beaded  forms.  Total  nitrogen 
determinations  show  a  decrease  in  the  nitro- 
gen content  of  the  medium  at  the  height 
of  bacterial  development  followed  by  an 
increase  suggesting  autolysis  of  the  organ- 
isms with  liberation  of  some  of  the  nitrogen 
in  soluble  form.  A  rise  and  fall  of  esterase 
and  lipase  activity  of  the  bacterial  free 
filtrates  of  these  cultures  parallels  the  rise 
and  fall  of  ammonia  production. 

In  the  recent  experiments  the  metabolism 
of  virulent  tubercle  bacilli  of  both  human 
and  bovine  tvpes  was  studied.  Two  viru- 
lent human  strains  were  used,  1  mgm.  of 
either  of  which  was  sufficient  to  kill  a  full 
grown  guinea-pig  in  three  to  four  weeks  on 
subcutaneous  injection.  Rabbits  were  not 
affected  by  10  mgm.  The  organisms  were 
grown  in  250  cc.  Erlenmeyer  flasks  on  100 
cc.  of  3  per  cent  glycerol  broth,  four  weeks 
being  required  for  growth  to  cover  the 
surface.  A  large  number  of  inoculated 
flasks  and  corresponding  number  of  uninoc- 
ulated  controls  were  incubated  at  the  same 
time  and  determinations  were  made  each 
week  of  the  titratable  acidify  to  both  neu- 
tral red  and  phenophthalein,  and  of  the 
ammonia  and  amino  acid  nitrogen.  The 
lipolytic  activity  was  also  estimated.  Four 
bovine  cultures  were  studied  in  the  same 
way,  two  of  which  were  ven,'  virulent,  1 
mgm.  being  fatal  for  rabbits.  Several 
milligrams  of  the  other  two  cultures  were 
required  to  kill.  Rate  of  growth  was 
inversely  proportional  to  virulence.  The 
noteworthy  chemical  features  of  the  growth 
of  the  human  tubercle  bacilli  were  the  pro- 
duction of  an  acid  reaction  together  with  a 
gradual  decrease  in  the  ammonia,  amino 
acid,  and  total  nitrogen  of  the  medium  up 
to  the  point  of  maximum  development  of 
the  culture.  Later,  seventh  to  eighth 
week,  an  increase  in  ammonia  and  amino 
acid  nitrogen  in  solution  was  noted,  pre- 
sumably due  to  autolysis  of  the  bacilli. 
The  primary  decrease  in  the  ammonia  con- 
tent of  the  medium  followed  by  a  late 
increase,  are  in  sharp  contrast  to  the  con- 
ditions noted  in  aWrulent  cultures,  where 
an  early  increase  in  ammonia  occurs,  fol- 
lowed by  a  decrease  after  several  weeks. 
In  bovine  cultures  a  slight  but  progressive 
increase  in  titratable  alkalinity  was  noted. 
At  the  same  time  a  steady  increase  in  the 
ammonia  and  amino  acid  content  of  the 
medium  took  place.  All  these  features  are 
the   reverse  of  what   seemed   to   be   char- 
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acteristic  of  the  virulent  human  strains 
studied.  The  explanation  offered  for  these 
differences  in  the  nitrocen  mctalwlism  of 
human  and  Ixivinc  strains  in  slyccrol  broth 
is  as  follows;  The  development  of  an  acid 
reaction  hy  human  bacilli  toRcther  with 
minimal  deamination.  as  shown  by  the 
decrease  in  the  ammonia  content  of  the 
medium  durin«  the  pcrioti  of  crowth,  suR- 
Kcsts  that  the  Rlycerol  is  utilized  larRcly  for 
the  cncrpy  requirements  of  the  bacilli, 
N-ieldinK  acid  products  in  its  breakdown,  but 
shielding  the  protein  constituents  of  the 
medium.  That  is,  the  latter  arc  broken 
down  only  as  their  nitroRen  is  needed  for 
incorporation  in  bacillar>'  substance,  the 
glycerol  sufTicinK  for  consumption  to  pro- 
duce heat  and  energy.  In  the  metabolism 
of  bovine  bacilli,  on  the  other  hand,  protein 
shielding  is  not  in  evidence.  The  develop- 
ment of  an  alkaline  reaction,  together  with 
unmistakable  evidence  of  deamination  and 
cleavage  of  protein  to  amino  acids,  indicates 
that  bo\-ine  tubercle  bacilli  cannot  or  do 
not  ferment  glycerol.  This  appears  to  be 
the  true  explanation  of  the  difference  in 
reaction  curve  of  the  two  t\pes  of  organism. 
The  esterase  and  lipase  content  of  the  fil- 
tered cultures  was  practically  nil  in  the 
xHrulent  strains,  both  human  and  bovine, 
while  it  increased  with  growth  in  the  aviru- 
lent  cultures.  The  experiments  on  metab- 
olism have  so  far  not  revealed  the  under- 
Inng  cause  of  this. —  The  Melabolism  of 
Virulfnl  Human  Tubercle  Bacilli.  (Sltid- 
ies  in  acid-fasi  bcuteria  XI).  The  Metab- 
olism of  Bovine  Tubercle  Bacilli.  (Studies 
in  acid-fast  bacteria  XII).  .1.  /.  Kendall, 
A.  A.  Day,  and  A.  W.  Waiker..  J.  Inf. 
Dis.,  January  1920,  xxri,  45-5 J  and  77-84. 
Cf.  Studies  in  acid-fast  bacteria  I-X, 
ibid.,  November,  1914,  xv.  417-171. 

Methods  for  Concentrating  and  Iso- 
lating Tubercle  Bacilli.— To  the  sputum, 
caseous  pus,  or  moderately  cut  or  minced 
tissues  add  a  few  mils  of  the  sodium  h>'- 
dro.xide  solution  (Sod.  hydrox.  70.0:  aq. 
dest.  ad  250.0).  SiLx  well  and  add  Rice's 
bromine  solution  ibromine  30.0;  sod. 
brom.,  30.0;  aq.  dest.  ad  250)  in  successive 
small  portions  until  a  clear  liquid  is  ob- 
tained. The  use  of  heat  is  not  necessary-. 
The  liquid  is  then  diluted  with  distilled 
water  to  reduce  the  specific  gravity  and  is 
centrifuged  at  high  speed  to  precipitate  the 
bacilli.  These  are  then  washed  with  two 
successive  portions  of  distilled  water,  cen- 
trifuging  to  remove  the  alkali.  The  residue 
is  mounted  on  a  microscopic  slide  in  the 
usual  manner,  using  a  trace  of  albumin  to 
fix  on  the  slide. — .4  Convenient  Method  for 
Concentrating  and  Isolating  Tubercle  Bacilli, 
H.  J.  Coeckel,  .Med.  Rec.,  Xovember  15, 
1919,  xcvi.  No.  20.  S04. 


Stain  for  Tubercle  Bacilli.— The  acids 
use<1  to  dccolori/c  the  bacilli  with  the  usual 
technic  arc  too  powerful  and  detract  from 
the  effect.  To  avoid  this  the  author  uses 
methylene  blue  in  excess  in  a  solution  of 
40  cc.  lactic  acid  in  160  cc.  distilled  water, 
and  adds  to  this  at  the  time  of  using  four 
parts  of  alcohol  (9S  per  cent).  This  both 
decolorizes  and  recolors  at  the  same  time, 
with  the  finest  and  most  constant  results. 
It  has  shown  up  tubercle  bacilli  in  sputum, 
urine  and  stools  when  the  Ziehl  gave  nega- 
tive findings,  and  the  accuracy  of  the  lactic 
acid  method  was  confirmed  by  the  course  of 
the  cases.  The  nonacid  resisting  bacilli  can 
be  differentiated  more  readily,  and  the 
whole  procedure  takes  less  time  than  the 
ordinary  technic. — Sulla  colorazione  dei 
bacilli  tubcrcolari  col  laclo-bleu  di  melilene 
alcoolico,  A.  Gmbarrini,  Policlin,  July  23, 
1919,  xxvi.  No.  2S,  874  (sezione  pratii.a). 

Bacteriology  of  Tuberculous  Ab- 
scess.— Uemolon  found  inoculation  of  guin- 
ea pigs  the  most  reliable  means  to  de- 
termine the  bacillarv  nature  of  a  cold 
abscess,  as  he  shows  by  three  t>pical  case 
reports.  The  inoculations  may  prove  posi- 
tive up  to  the  ver>"  last  traces  of  the  healing 
abscess.  It  is  e\'ident  therefore  that  the 
healing  of  these  abscesses  is  due  to  some 
clinical  process  other  than  sterilization. 
Under  vigorous  disinfectants  the  pus  may 
give  negative  findings  for  a  time,  but  as 
soon  as  the  disinfectant  is  stopped,  the 
bacilli  may  reappear  from  their  lurking 
places  in  the  deeper  tissues.  During  the 
entire  course  of  treatment,  even  with  cam- 
phorated naphthol,  the  bacilli  seemed  to 
retain  the  same  Nnrulence.  judging  from 
the  action  on  the  inoculated  animals. — 
Bacillc  de  Koch  el  tuberculoses  externes, 
A.  Demolon,  Paris  Mid.,  September  20, 
1919.  ix,  No.  38,  234. 

Source  of  Infection  and  Course  of 
Tuberculosis. — The  material  studied  con- 
sisted of  500  cases  of  tuberculosis  in  chil- 
dren at  the  Berlin  Charity  in  1916,  1917 
and  1918.  The  first  question  the  author 
attempts  to  answer  is  whether  or  not  there 
is  a  relation  between  the  course  of  tubercu- 
losis, and  the  source  of  the  infection  (familial 
or  extra-familial)  or  the  presence  of  a 
hereditary  taint.  Of  the  500  cases,  in  218 
the  source  of  the  infection  could  not  be 
determined,  while  in  67  cases  it  was  not  in 
the  family  (extra-familial)  and  in  215  lay 
within  the  family  circle.  The  cases  run- 
ning an  acute  course  (especially  miliarj- 
tuberculosis,  tuberculous  meningitis,  and 
the  caseous  pneumonias)  were  more  fre- 
quent in  those  with  extra-familial  or  un- 
known sources  of  infections.    On  the  other 
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hand,  cases  in  which  the  source  of  the 
infection  lay  in  the  immediate  family  were 
prone  to  develop  a  more  chronic  or  less 
virulent  form  of  tuberculosis.  Of  25  cases 
of  miliary  tuberculosis,  in  13  {^2  per  cent) 
the  source  of  the  infection  could  not  be 
determined.  Of  87  cases  of  tuberculous 
meningitis  in  43  (49.4  per  cent)  the  source 
of  the  infection  could  not  be  determined, 
and  33  were  from  a  tuberculous  environ- 
ment. In  54  (62  per  cent)  there  was  no 
hereditary  taint.  Children  in  a  tubercu- 
lous environment  contract  tuberculosis 
oftener  than  in  non-tuberculous  surround- 
ings, but  it  would  seem  as  though  frequent 
e.^posure  to  tuberculous  infection  leads  to 
the  production  of  a  certain  degree  of  im- 
munity. Hence  even  in  the  presence  of  a 
hereditary  taint,  the  death  rate  is  lower 
and  the  infection  shows  more  of  a  tendency 
to  the  production  of  milder  and  more 
chronic  lesions  which  often  result  in  ulti- 
mate cure.  The  location  of  the  lesion  is 
very  important  for  prognosis.  A  pul- 
monary lesion  in  childhood  always  has  a 
tendency  to  dissemination  and  eventually 
to  cause  death.  Tuberculous  meningitis 
is  always,  and  tuberculous  enteritis  almost 
always,  fatal.  Tuberculosis  of  bones  and 
lymph  glands  is  apt  to  be  limited  to  these 
structures,  and  often  results  in  complete 
recovery.  Tuberculous  pleurisy  also  gives 
a  good  chance  of  ultimate  recovery — 
Die  Abhaengigkcil  dcs  Tiihcrkuloseverlaufs 
beim  Kinde  von  den  Infektionsbcdingtmgen  der 
Bereditaeren  Belaslung  und  der  Lokalisation 
der  Tuberkulose,  Helene  Eliasberg,  Jahrb.  f. 
Kinderhk.,  1919,  xxxix.  Ser.  3,  No.  39,  77. 

Westward  Migration  of  Indigent  Tu- 
berculous Persons. — It  is  a  common  and 
fallacious  belief  held  by  hundreds  of  tuber- 
culous persons  that  the  climate  of  Denver  is 
so  favorable  to  the  cure  of  tuberculosis  that 
the  mere  being  there,  even  if  without  funds, 
will  bring  relief  to  the  sufferers.  Our  atten- 
tion has  been  called  by  the  Denver  Anti- 
Tuberculosis  Society  to  the  disastrous  results 
of  this  belief.  It  has  been  estimated  by  the 
United  States  Public  Health  Service  that  at 
least  four  hundred  tuberculous  persons  go  to 
Denver  each  year  without  sufficient  money 
for  adequate  treatment.  They  arrive  at  their 
destination,  often  penniless  and  without 
having  made  any  inquiries  or  provisions  for 
their  needs,  e.xpecting  to  maintain  themselves 
by  some  sort  of  light  work.  To  find  such 
work,  however,  or  work  of  any  kind  for  a 
person  with  active  tuberculosis  is  practically 
impossible,  as  the  demand  for  it  is  always 


many  times  greater  than  the  supply.  Since 
Colorado  has  no  state  tuberculosis  sana- 
torium and  Denver  has  no  such  municipal 
institution,  the  care  of  these  persons  is  lim- 
ited to  the  following  places,  which  are  so 
o\er-ta.\ed  continuously  thai  it  is  a  long  and 
difficult  matter  to  gain  admittance.  There 
are  two  free  Jewish  sanatoria  with  a  ca- 
pacity of  one  hundred  and  fift)'  beds  each, 
which  accept  a  certain  proportion  of  Gen- 
tiles. Patients  must  apply  from  their  place 
of  departure,  and  await  notification  before 
going  to  Denver.  The  waiting  lists  are 
always  long,  and  it  is  usually  months  before 
an  appHcant  can  be  admitted.  The 
County  Hospital  and  the  County  Poor 
Farm  have  a  combined  capacity  of  fifty-nine 
beds.  Only  those  persons  having  at  least 
one  year's  legal  residence  in  Denver  are 
eligible  for  admission.  There  is  also  a  small 
home  for  a  dozen  destitute  women,  and  a 
small  tent  colony  for  indigent  tuberculous 
men,  located  on  the  outskirts  of  the  city  and 
maintained  b>-  public  subscription.  The 
tuberculous  person  who  seeks  to  regain  his 
health  in  Denver  should  have  sufficient 
funds  for  at  least  two  years'  good  care.  .\ 
few  weeks  or  months  in  a  lodging-house,  or 
even  in  a  sanatorium,  seldom  result  in  any 
lasting  benefit,  and  often  are  merely  a  waste 
of  time  and  money.  Plenty  of  good  food, 
rest,  fresh  air.  and  medical  attention  are  abso- 
lutely necessar>-  for  reco\'en.',  and  must  be 
continued  over  a  sufficient  length  of  time  to 
secure  an  arrest  or  a  cure.  .\  person  without 
funds  can  not  be  pro\-ided  with  these  essen- 
tials; the  resultant  anxiety,  homesickness, 
hopelessness,  and  desperate  necessity  of 
working  before  he  is  able,  especially  if  he 
has  a  dependent  family,  usually  lead  to  a 
breakdown  far  more  serious  than  the  original 
condition.  .\  number  of  communities  in 
different  parts  of  the  country  are  now  making 
an  earnest  effort  to  control  tuberculosis 
among  the  indigent  and  those  without 
sufficient  funds.  It  is  to  be  hoped  that  more 
states  will  awaken  to  their  individual  re- 
sponsibilities and  will  build  state  sanatoria 
with  capacity  to  care  for  all  their  indigent 
tuberculous.  In  the  mean  time,  every  effort 
should  be  made  to  dissuade  indigent  tuber- 
culous persons  from  undertaking  the  disas- 
trous journey  to  Denver;  for  although  a 
favorable  climate  may  facilitate  cure,  the 
patient  who  is  unable  to  pay  for  food,  rest, 
and  proper  care  in  Denver  and  can  obtain 
them  at  home,  has  a  better  chance  of  re- 
covering, if  he  remain  where  he  is. — Edi- 
Inrial,  Boston  M.  is-  S.  J.,  April  15,  1920, 
clxxxii,  405. 
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Corrections:  See  table,  p.  97,  June,  1920,  Re- 
view, Abstract  Section. — The  nurrtbers  and 
rates  given  for  January,  1920,  included  all 
forms  of  tuberculosis  instead  of  only  pulmO' 
nary.  The  number  and  rate  respectively  for 
New  York  State  should  have  read  993  and 
lOS.S;  for  New  York  City,  607  and  IIS.4;  for 
the  State  exclusive  of  New  York  City,  3SS  and 
92.3;  urban,  175  and  85. 3;  rural,  187  and  88.7. 

Prophylaxis  of  Tuberculosis. — Cal- 
mette  insists  on  the  importance  of  some  of 
the  more  recent  acquisitions  in  our  knowl- 
edge of  tuberculosis,  such  as  that  the  tuber- 
culous with  occult  or  latent  lesions  may  sud- 
denly begin  to  eliminate  tubercle  bacilli  in 
their  glandular  excretions  or  their  dejecta. 
This  intermittent  elimination  by  these 
occult  carriers  is  ver>-  common,  but  is  sel- 
dom recognized.  He  reiterates  further  that 
no  person  and  no  animal  contracts  tubercu- 
losis, no  matter  how  unh_\gienic  the  environ- 
ment, unless  \nru1ent  tubercle  bacilli  have 
been  brought  into  this  environment  by  some 
human  or  animal  continuous  or  intermit- 
tent spreader  of  these  bacteria.  All  our 
efforts  therefore  should  be  predominantly  di- 
rected to  ward  off  this  importation  of  the 
bacilli,  especially  frequent  importations  and 
on  an  extensive  scale.  Ever>-  one  who  reacts 
to  the  tuberculin  test^ven  though  appar- 
entlv  entirelv  healthv — is  an  intermittent 


spreader  of  germs,  the  more  dangerous  be- 
cause unsuspected.  They  are  the  ones  who 
disseminate  contagion  even  in  the  remotest 
region  of  the  world.  It  will  always  be  diffi- 
cult to  discover  these  intermittent  sowers  of 
bacilli,  either  human  or  bovine.  But  every 
person  or  animal  reacting  positively  to  the 
tuberculin  test  should  be  regarded  with  sus- 
picion, and  young  children  and  young  do- 
mestic animals  in  localities  still  free  from  in- 
fection should  be  guarded  against  them,  and 
against  contamination  of  milk  and  food,  by 
hands,  towels,  flies,  street  and  other  dust. 
The  reservoirs  of  \-irus  in  open  tuberculous 
cases  in  man  and  animals  are  the  source  of 
the  massive  and  frequent  contaminations 
which  entail  phthisis  even  in  adults.  To 
guard  their  environment  against  them  re- 
quires insight  and  science  on  the  part  of 
physicians  and  veterinarians,  and  training 
in  hygiene  for  all  interested,  either  because 
they  have  to  live  with  the  sick  or  fear  loss  of 
their  herd. — Lcs  acquisitions  riccntes  de  la 
medicine  expfrimcnlalc  dont  il  jatidra  tcnir 
compte  desormais  dans  nos  cforis  dc  lutte 
anliluberculcusc.  .i.  Calmctte,  Presse  Med., 
December  17,  1919,  x.vrii.  No.  77,  773. 

Pulmonary  and  Other  Forms  of  Tu- 
berculosis.— .^  distinction  is  made  between 
pulmonary-  tuberculosis  and  consumption. 
The  former  is  caused  by  the  tubercle  bacil- 
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lus,  and  its  most  characteristic  lesion  is  tlie 
tubercle  surrounded  by  fibrous  tissue  with 
resullins  caseation;  consumption  involves  an 
actual  destruction  of  the  lung  tissue  with  the 
formation  of  pus  and  is  caused  by  other 
pathogenic  organisms  in  a  tuberculous  lung. 
The  primary  infection  with  the  tubercle  ba- 
cillus usually  occurs  in  childhood,  and  the 
development  of  pulmonary  tuberculosis  in 
later  years  is  due,  as  a  rule,  to  reinfection 
from  within,  when  for  some  reason  or  other 
the  individual's  pow-er  of  resistance  are 
lowered.  But  the  mi,xed  infections,  which 
added  to  the  tuberculous  infection  are  re- 
sponsible for  consumption,  come  from  with- 
out and  any  conditions  favoring  the  spread 
of  bronchial  catarrh  w  ill  increase  the  amount 
of  consumption.  This  possibly  explains  in 
part  the  failure  of  sanatorium  treatment  in 
the  English  climate  to  cure  many  cases  of 
tuberculosis.  Village  settlements  in  a  warm 
dry  climate  would  probably  be  preferable 
because  less  favorable  to  the  spread  of 
catarrhal  infections.  Two  other  possibili- 
ties for  the  future  are  the  use  of  tuberculin 
in  childhood  to  increase  resistance  to  sub- 
sequent tuberculous  infection,  and  the  use 
of  catarrhal  vaccines  when  patients  show 
symptoms  of  pulmonary  tuberculosis,  to  pre- 
vent the  development  of  consumption.  The 
value  of  these  must  first  be  proved. — Pul- 
monary Tiibcrcidosis  and  Other  Forms  of 
Tuberculosis,  H.  B.  Shaw,  Lancet,  January 
24, 1920, 179. 

Latent  Tuberculosis.  —  Investigators 
have  proved  that  the  tubercle  bacillus  may 
penetrate  the  tissues  without  leaving  any 
trace  at  the  point  of  entrance  and  may  scat- 
ter to  various  parts  of  the  body  and  there 
multiply.  During  this  process  and  before 
recognizable  tuberculous  lesions  develop  in 
the  body,  tuberculo-to.xins  are  being  manu- 
factured. The  term  latent  tuberculosis  is 
best  applied  to  this  period  between  infection 
and  the  development  of  lesions  sufficient  to 
enable  us  to  recognize  tuberculous  disease. 
If  the  presence  of  the  tubercle  bacillus  is  to 
be  discovered  during  this  period,  our  search 
must  be  directed  to  the  more  subtle  effects 
of  the  poisoning  of  the  body  by  the  toxins 
of  the  bacilli.  The  function  of  every  organ 
of  the  body  may  be  disturbed  at  times. 
Particularly  in  growing  children  and  adoles- 
cents, failure  to  gain  in  weight,  poor  chest 
development,  enlarged  cervical  glands,  dis- 
turbance of  endocrine  balance  and  lowered 
blood  pressure  are  suggestive  of  tuberculous 
toxemia.  Tuberculin  is  the  best  method  of 
testing  the  presence  of  a  tuberculous  infec- 
tion. When  by  this  means  it  is  determined 
who  are  and  who  are  not  infected,  latent 
tuberculosis  will  take  on  a  new  meaning, 


and  further  examination  will  reveal  that 
many  so  called  latent  cases  are  actually 
active  cases,  or  may  easily  develop  active 
svmptoms. — Latent  Tuberculosis,  0.  W. 
McMickacl,  Med.  Rec,  February  21,  1920, 
xcvii,  317. 

Classification  of  Pulmonary  Tubercu- 
losis.— Fracnkel  modifies  Albrecht's  classi- 
fication, so  as  to  divide  pulmonary  tubercu- 
losis into  the  following  types:  (1)  acute 
miliary;  (2)  caseous  pneumonia;  (-^)  subacute 
disseminated  small  nodular;  (4)  nodular- 
cirrhotic  (the  chronic  confluent  nodular  dis- 
ease); a,  hilum-apical  process;  b,  chronic- 
advancing  type;  c,  chronic-stationary  type; 
(5)  cirrhotic;  (6)  basal. — Beitrag  zur  Fragc 
dcr  Klassijizierung  der  Lungentuberkulose,  E. 
FrUnkel,  Zcitschr.  f.  Tuberk.,  December,  1919, 
xxxi,  266. 

Needs  of  the  Tuberculosis  Campaign. 

— The  two  chief  needs  of  a  successful  cam- 
paign against  tuberculosis  are  surveys  to 
determine  the  real  extent  of  the  disease  in 
each  community,  and  the  adoption  of  def- 
inite standards  in  diagnosis  and  treatment. 
In  the  education  of  the  public  on  the  sub- 
ject of  tuberculosis,  the  most  useful  agencies 
are  the  public  press,  mo\nng  pictures,  and 
teaching  in  the  public  schools  in  connection 
with  courses  on  physiology  and  hygiene. 
After-care  work  in  the  sanatorium  must  be 
developed  so  that  the  patient  is  under  super- 
vision for  months  after  his  discharge.  A 
public  consultation  service  for  physicians  to 
aid  them  in  dealing  with  tuberculous  cases 
is  also  necessary;  this,  too,  can  be  organized 
by  the  sanatorium.  Tuberculosis  dispensa- 
ries should  be  easily  accessible.  More  at- 
tention should  be  given  to  the  treatment  of 
nonpulmonary  tuberculosis.  The  spread  of 
the  gospel  of  right  living,  the  correction  of 
evil  industrial  housing  and  living  conditions, 
and  not  efforts  directed  solely  to  the  tubercle 
bacillus  or  the  tuberculous  individual  are 
most  effective  in  ridding  the  world  of  tuber- 
culosis.—  The  Present  Needs  of  the  Tubercu- 
losis Campaign,  J.  B.  Ilawes,  2nd,  Boston 
M.  &•  5.  J.,  February  12,  1920,  clxxxii,  161. 

The  War  and  Tuberculosis. — The  war 

has  not  added  one  iota  to  our  positive  knowl- 
edge of  tuberculosis.  It  has  perhaps  con- 
vinced the  public  that  there  is  more  active 
tuberculosis  than  has  been  supposed,  and  it 
has  made  clearer  the  lack  of  proper  equip- 
ment and  methods  for  fighting  the  disease. 
Primarily  the  war  has  taught  us  the  need  of 
further  research  on  tuberculosis.  It  has 
shown  us  also  that  large  medical  military  or- 
ganizations are  not  the  best  means  of  advanc- 
ing our  knowledge  of  the  disease;  but  that 
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we  must  depend  on  enthusiastic  workers  in 
the  hospital  wards  and  laboratories  and  in 
the  sanatoria  and  dispensaries,  ami  on  ob- 
ser\'ant  physicians  in  private  practice. — 
H'A.i/  Ihr  War  lias  Taii<;hl  I's  of  Tiiherdilo- 
sis.S.J.  .Uahrr.  Med.  R,r..  January  10,  1920, 
scvii,  60. 

Better  Provision  Urffed  for  Tubercu- 
lous Discharged  Soldiers.— As  a  part  of 
its  efforts  to  make  better  provision  lor  the 
tuberculous  amonR  discharged  sodiers.  and 
at  the  same  time  to  brinp  about  an  improve- 
ment in  the  campaign  the  United  States 
Public  Health  Serxnce  is  conducting  against 
tuberculosis,  Surgeon-General  Hugh  H.  Cum- 
mins sent  the  following  telegram  to  the  .\mer- 
ican  Medical  .Association  during  its  recent 
sessions  in  New  Orleans:  "I  desire  to  urge 
more  active  participation  by  the  general 
practitioner  and  by  general  hospitals  in  the 
treatment  of  tuberculosis.  To  insure  earlier 
diagnoses,  properly  train  internes  and  other 
personnel,  popularize  treatment  in  the  home 
climate,  provide  additional  facilities.  I 
earnestly  mdorse  the  resolution  passed  by 
the  National  Tuberculosis  .Association  in 
1916.  recommending  that  general  hospitals 
should  admit  tuberculous  patients  and  pro- 
vide  separate  wards  for  that  purpose.  Sana- 
toriums  and  specialists  in  tuberculosis  will 
always  be  needed  and  we  should  have  more 
of  them,  but  I  believe  that  success  in  the 
antituberculosis  campaign  is  largely  depend- 
ent upon  first,  convenient  facilities  for  ob- 
servation and  prompt  treatment  of  patients 
with  open  tuberculosis  and  second,  in  a 
sharpened  perception  and  higher  degree  of 
skill  by  which  the  family  doctor  will  make 
early  diagnoses  or  even  forestall  the  de- 
velopment of  clinical  tuberculosis  in  the 
adult  before  a  definite  diagnosis  is  possible. 
To  pro\ide  adequate  care  for  tuberculous 
e.x-ser\-ice  men  and  others,  to  protect  in- 
fants from  infection,  enlist  the  aid  of  the 
general  practitioner,  allay  phthisiophobia, 
and  improve  home  treatment  of  tuberculo- 
sis, the  opening  of  general  hospitals  to  this 
most  common  of  all  serious  diseases  will 
materially  assist," 

A  Tuberculous  Cow. — The  carcass  of  a 
cow  inspected  at  the  slaughter  house  showed 
no  emaciation,  and  the  meat  appeared  fairly 
good.  The  heart,  kidneys,  neck,  throat, 
head  and  brain  showed  no  signs  of  disease, 
but  all  other  internal  organs  were  affected 
with  tuberculosis.  The  lungs  showed  large 
nodules;  the  serosa  of  the  stomach,  the  spleen 
and  diaphragm  were  affected.  The  cow  had 
e\Hdenlly  been  milked  up  to  within  a  couple 
of  months  before  slaughter  and  must  have 
furnished  a  considerable  quantity  of  badly 


infected  milk.  This  shows  the  need  of  bet' 
ter  veterinary  inspection. —  Xole  on  a  Tu- 
bfrciiloiis  Cow.  J.  E.  Scales,  Brit.  Sf.  J., 
March  20,  1920,  -WO. 

Can  the  Tuberculosis  Transmission 
Rate  bo  Reduced?  -The  plan  of  the  work 
done  was;  fl)  to  determine  the  presence  or 
absence  of  tubercle  bacilli  on  catmg  utensils 
after  they  were  used  by  tuberculous  patients; 
(2)  to  determine  the  presence  or  absence  of 
these  organisms  on  eating  utensils  after  these 
utensiU  were  washed  by  the  usual  hand 
method  in  hot  water:  (^)  to  determine  their 
presence  on  the  hands  of  patients,  and  (4) 
to  determine  their  presence  in  the  air  of 
tuberculosis  wards. 

Spoon  wash  water,  spoon  rinse  water, 
hand  scrapings  and  air  washings  were  inves- 
tigated. Since  tuberculous  sputum  passes 
through  the  oral  cavity  on  its  way  from  the 
lungs  of  the  tuberculous  to  the  exterior,  this 
cavity  becomes  contaminated.  Objects  that 
enter  the  mouths  of  these  patients  become 
contaminated  with  the  specific  organism. 
As  eating  utensils  are  the  most  frequent  in- 
animate objects  which  come  in  contact  with 
the  mouth,  it  is  to  be  expected  that  guinea- 
pigs  injected  with  the  wash  water  from  eating 
utensils  of  the  tuberculous  patient  would  die 
from  tuberculosis.  Thirty-five  per  cent  of 
animals  so  injected  died  from  the  infection. 

But  the  outstanding  feature  of  this  series 
of  experiments  is  that  the  percentage  of 
deaths,  25,  from  the  rinse  water  injections 
was  almost  as  great  as  that  from  the  wash 
water  injections.  It  is  believed  that  the 
hand  washing  of  the  spoons  in  this  series  of 
experiments  can  be  taken  as  representative 
of  the  usual  method  of  washing  eating  uten- 
sils. If  this  is  so,  the  difference  in  the  per- 
centage of  deaths  between  the  animals  in- 
jected with  washings  and  rinsings  indicates 
that  only  about  30  per  cent  of  the  spoons 
used  by  tuberculous  patients  are  rendered 
free  from  the  organism  by  the  usual  hand 
method  of   washing. 

This  group  of  rinse  water  injections,  with 
its  25  per  cent  mortality,  demonstrates  the 
facility  of  tuberculosis  transmission  and  in- 
dicates that  in  families  the  eating  utensils  are 
the  major  avenue  of  distnbution. 

The  primary  infection  ,then ,  is  not  the  result 
of  airborne  transmission,  nor  is  it  in  the  lung 
as  is  generally  maintained;  but  it  is  saliva- 
borne  and  in  l>Tnphoid  tissue.  The  primary 
focus  might  be  either  in  the  tonsil  or  in  a  mes- 
enteric lymph  node.  From  these  primary  fod, 
tubercle  bacilli  are  subsequently  passed  into 
the  Ijinph  channels  and  thence  to  the  blood 
stream.  Since  the  first  network  of  small 
vessels  through  which  the  blood  passes  is 
in  the  lung,  the  organisms  are  filtered  out. 
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just  as  in  hookworm  infection,  and  here 
their  multiplication  produces  a  secondary 
focus.  In  the  lung,  the  evidence  indicates 
that  extension  again  takes  place  through 
h-mph  channels,  resulting  in  multiple  foci. 
From  an  epidemiologic  standpoint  the  break- 
ing down  of  these  multiple  foci,  the  liberation 
of  tubercle  bacilli,  the  contamination  of 
saliva,  the  soiling  of  eating  utensils  by  saliva, 
and  the  use  of  these  without  being  rendered 
aseptic  by  boiling  water,  result  in  the  intro- 
duction of  repeated  small  doses,  one  or  more 
of  which  are  finally  carried  through  the  bar- 
rier and  involve  lymphoid  tissue  of  the  newly 
infected  person;  thus  there  is  completed  the 
cycle  of  transmission.  It  is  not  the  large 
dose  of  tubercle  bacilli  that  is  usually  re- 
sponsible for  infection,  but  it  is  the  repeated 
small  doses.  The  author  emphasizes  that 
his  findings  in  no  way  influence  the  teaching 
that  promiscuous  spitting  and  careless  cough- 
ing should  be  heartily  discouraged,  not  only 
from  the  standpoint  of  common  decency, 
but  also  from  that  of  disease  prevention. 
Just  as  a  99  per  cent  removal  of  organisms 
from  a  polluted  water  supply  controlled  the 
intestine-borne  infections,  so,  likewise,  will 
a  similar  reduction  of  organisms  on  eating 
utensils  control  the  saliva-borne  infections. 
The  universal  application  of  the  principle  of 
eating  utensil  asepsis  will  accomplish  more  in 
the  control  of  tuberculosis  than  will  any 
other  single  measure  of  practical  applica- 
tion. In  the  control  of  tuberculosis,  the 
adoption  of  the  principle  of  using  boiling 
water  as  a  cleansing  and  a  pasteurizing  agent 
of  eating  utensils  applies  especially  to  the 
small  messing  group — the  family — and  also, 
but  to  a  less  e.xtent,  to  the  public  eating 
place. — Can  the  Tuberculosis  Transmission 
Rale  be  Reduced?  J.  G.  Cumining,  J.  Am. 
M.  Ass.,  April  17, 1920,  Ixxiv,  1072. 

Experimental  Pneumeetomy. — During 
the  past  si.x  years,  the  authors  have  removed 
one  lung  from  each  of  23  dogs.  Intratra- 
cheal anaesthesia  with  positive  pressure  was 
always  used  in  the  operation.  The  lung  was 
removed  through  an  intercostal  incision  on 
the  left  side  after  ligating  the  pulmonary 
arteries  and  veins,  stripping  the  main  bron- 
chus and  its  branches  of  all  lung  tissue,  and 
di\-iding  the  naked  bronchi.  The  bronchial 
stump  was  then  carefully  closed.  Of  the  23 
dogs,  10  died,  6  of  the  deaths  being  due  to 
an  epidemic  of  distemper.  Fluoroscopic  ex- 
aminations of  the  surviving  animals  showed 
that  neither  immediately  after  the  opera- 
tion nor  in  the  course  of  weeks  or  months  did 
any  fluid  accumulate  in  the  pleural  cavity. 
Within  a  few  days  after  the  operation  the 
heart  moved  over  toward  the  empty  pleural 
cavity,  and  within  si.x  or  eight  weeks  the 


pleural  cavity  was  completely  or  almost 
completely  filled,  chiefly  by  the  dislocation 
of  the  heart  and  remaining  lung  toward  the 
side  operated  on,  but  partially  by  the  flat- 
tening of  the  thoracic  wall  with  attendant 
scoliosis  and  the  elevation  of  the  diaphragm. 
The  remaining  lung  increases  in  size.  A 
number  of  the  dogs  were  under  observation 
for  a  year,  and  when  placed  with  other  dogs 
were,  with  one  exception,  as  active  and  heal- 
thy as  the  normal  animals. — Experimenlal 
Pneumeetomy,  G.  J.  Heuer  and  G.  R.  Dunn, 
Bull.  Johns  Hopkins  Hasp.,  February,  1920, 

XXX!,  31. 

Bacterial  Invasion  of  Respiratory 
Tract. — From  studies  of  pulmonary  irri- 
tating gases  and  of  influenza  pneumonia 
and  from  experiments  on  rabbits,  the  fol- 
lowing conclusions  were  drawn:  The  sub- 
mucosa  of  the  trachea  contains  a  rich  plexus 
of  lymphatics,  prominent  everywhere  and 
devoid  of  valves.  At  the  bifurcation  of  the 
trachea  anastomosis  occurs  with  similar 
plexuses  in  the  bronchi,  and  this  phenomenon 
is  repeated  throughout  the  region  of  the  car- 
tilage-bearing bronchi.  At  the  bifurcation 
of  the  trachea,  as  well  as  of  the  bronchi,  there 
is  drainage  to  the  lymph  glands  and  anasto- 
mosis with  periarterial  and  peribronchial 
lymphatics.  When  the  lymphatics  are  in- 
jected, the  larger  portion  of  the  material  is 
diverted  at  these  bifurcations,  but  conti- 
nuity of  the  lymphatic  system  in  the  tracheal 
and  bronchial  submucosae  is  demonstrable. 
Pneumococci  introduced  by  needle  puncture 
through  the  skin  into  the  lumen  of  the  tra- 
chea or  by  insufflation,  provided  the  insuf- 
flating catheter  damages  the  epithelium  of 
the  trachea,  spread  by  way  of  the  lymphatics 
to  the  lung.  The  lymphatics  of  the  submu- 
cosa  of  the  trachea,  then,  afford  a  direct 
pathway  of  infection  to  the  lung.  Although 
this  lymphatic  system  provides  a  pathway 
for  infection,  it  may  also  serve  as  a  protec- 
tive mechanism  against  pulmonary  infec- 
tion, for  the  drainage  of  the  submocosa  of 
the  trachea  and  bronchi  is  largely  diverted 
as  the  lung  is  approached  to  the  protecting 
regional  lymph  glands. — An  Unrecognized 
Pathway  for  Bacterial  Invasion  of  the  Re- 
spiratory Tract  (Illustrated) ,  M.  C.  Winter- 
nitz,  G.  H.  Smith  and  E.  S.  Robinson,  Bull. 
Johns  Hopkins  Hosp.,  March,  1920,  xxxi,  63. 

Diagnosis  of  Early  Pulmonary  Tuber- 
culosis.— In  the  diagnosis  of  pulmonary 
tuberculosis  it  is  important  to  distinguish 
between  arrested  and  early  active  cases.  A 
full  family  history  and  a  careful  individual 
history  are  important  aids.  Of  the  sub- 
jective symptoms,  gradual  loss  of  flesh,  in- 
creasing lassitude  and  inaptitude  for  work, 


ABSTRACTS  OF  TUBERCULOSIS 


117 


sliKht  afternoon  and  cvenini;  pyrexia  and 
dificstivc  disturbances  are  most  suKKestive. 
Of  the  objective  si^ns  on  physical  examina- 
tion, the  most  important  are  slight  impair- 
ment of  percussion  resonance  in  conjunction 
with  eniecblement  of  breath  sounds  and 
localized  areas  of  crepitations.  .Ml  parts  of 
the  lunK  must  be  examined,  not  merely  the 
apices.  A  positive  sputum  report  is  of  great 
value,  but  a  negative  one  is  of  no  value.  X- 
ray  examination  assists  vcr>'  materially 
tspecially  in  hilum  tuberculosis.  Lastly  the 
tuberculin  test  should  be  made,  preferably 
the  hypodermic  test  with  Koch's  O.  T. — 
Points  in  the  Early  Diagnosis  of  Pulmonary 
Tuberculosis,  T.  Bealtie,  Brit.  M.  J.,  Janu- 
ary 24.  1920,  lit. 

Inorganic  Salts  Necessary  for  the 
Growth  of  the  Tubercle  Bacillus.  Lockc- 
mann  repeats  and  is  unable  to  confirm  the 
results  of  I>oewenstein  (Biochem.  Zeitschr. 
1911.  xxxi.  1421  who  grew  the  tubercle  bacil- 
lus on  a  medium  containing  (\H»)jHP04, 
0.6  per  cent,  givccrol  4  per  cent,  and  KCl, 
K.SO4.  or  NaCrO.4  per  cent,  and  stated  that 
Mg.  K.  Na.  S.  and  CI  were  not  essential  for 
growth.  Lockcmann  believes  that  Loewen- 
stein  did  not  use  preparations  pure  enough 
to  assure  him  of  the  exclusion  of  other  in- 
organic salts,  and  emphasizes  the  necessity 
of  using  not  only  chemicals  of  the  highest 
purity  but  also  a  nonsoluble  glass  container 
for  the  cultures.  In  his  own  experiments 
he  was  unable  to  secure  growth  of  human 
tubercle  bacilli  without  K  and  Mg.  In  a 
number  of  trials  in  which  a  variety  of  media 
were  used,  containing  Xa.  K,  Ca,  Mg.  XH<. 
HPO<.  and  HSO4.  as  well  as  glycerol,  citric 
acid,  and  asparaginas  sources  of  C  and  N, 
he  obtained  excellent  growth  when  K.  HPO4, 
and  Mg  were  present,  but  not  in  their  ab- 
sence. These  inorganic  ions  are  then  essen- 
tial in  the  growth  of  the  tubercle  bacillus, 
while  Xa.  CI,  Ca.  and  S  may  be  dispensed 
with. — Welclie  NShrstofe  sind  fiir  das 
Watrhslum  dcr  Tuberkelbazillen  unbedingt 
nol-wendigf  Georg  Lockcmann,  Ccntraibl.  f. 
Bakttriol..  Sept.  '27,  1919,  l.t.txiii,  420. 

Techntc  for  Staining  Sputum  for  Tu- 
bercle Bacilli. — The  method  of  staining 
sputum  for  tubercle  bacilli  recommended  by 
tne  author  takes  less  time  than  the  ordinary 
method  and  raises  the  percentage  of  fxssitive 
results  by  at  least  25  per  cent.  A  thick  por- 
tion of  the  sputum  or  several  mucopurulent 
pellets  are  selected  and  transferred  to  the 
slide;  one  drop  of  XaOH  is  added  and  the 
sputum  emulsified  with  the  aid  of  heat  into 
a  transparent  gelatinous  mass,  which  is 
spread  evenly.  The  slide  is  dried  in  the  in- 
cubator, then  immersed  in  carbol-fuchsin, 


warmed  to  incubator  temperature  and  al- 
lowed to  remain  in  the  mcubator  fifteen 
minutes.  It  is  then  washed  in  equal  parts 
of  Ksbach  solution  and  water,  decolorized 
with  2,S  per  rent  nitric  acid  until  faintly  pink, 
washed  iti  water  and  alcohol,  and  counter- 
stained  with  malachite  green  fl  part  of  sat- 
urated alcoholic  solution  in  19  parts  of 
water)  for  thirty  seconds  to  one  minute. 
Malachite  green  gives  a  soft  groundwork  in 
strong  contrast  to  the  bacilli  and  materially 
lessens  the  labor  of  search.— ,ln  Improved 
Technique  for  the  .Staining  of  .Sputum  for 
Tubercle  Bacilli,  II.  Dislaso,  Lancet,  Jan- 
uary 3,  1920,  19. 

Direct  Cultivation  of  Tubercle  Bacilli 
from  the  Tissues.— In  the  direct  cultiva- 
tion of  tubercle  bacilli  from  the  tissues,  the 
disintegration  of  tissue  and  the  destruction 
of  contaminating  bacilli  by  antiformin  is 
facilitated  by  a  preliminary  trituration  of 
the  tissue  with  quartz  sand,  continued  until 
the  material  forms  a  slightly  moist,  crumb- 
ling mass,  .\fter  a  brief  e.xposure  to  the 
antiformin.  the  material  is  shaken  up  with 
sterile  saline  solution  and  centrifugalized 
three  times,  and  the  resulting' sediment  is 
used  for  making  cultures.  This  procedure 
appears  to  have  no  deleterious  effects  on  the 
bodies  of  the  tubercle  bacilli  or  their  vital- 
ity. The  medium  used  is  the  Dorset  egg 
medium  modified  by  the  addition  of  horse 
heart  digested  with  trypsin  for  three  weeks. 
The  eggs  used  for  the  preparation  of  the 
media  should  be  as  nearly  as  possible  new 
laid.  Growth  on  this  medium  is  rapid,  cul- 
tures being  Wsible  as  a  rule  in  less  than  a 
week  and  copious  in  less  than  three  weeks. 
The  addition  of  glycerin  to  this  medium  in- 
hibits the  growth  of  bo\nne  strains,  and  other 
cultural  characteristics  of  bo\ine  and  human 
strains  are  well  defined. — On  the  Direct  Cul- 
titation  of  Tubercle  Bacilli  from  Tissue.  G. 
H.  Wilson,  Bril.  M.  J.,  January  31,  1920, 
146. 

Tuberculous  Psychoneurosls. — Psy- 
choneurosis  in  the  tuberculous  is  divided  into 
three  distinct  groups,  the  hereditarj'  and 
that  accompan\-ing  latent  and  abortive 
t\pes  of  pulmonary  tuberculosis,  the  chronic 
phthisical  group,  and  the  acute  advancing 
phthisical  group.  The  cause  of  the  psycho- 
neuroses  is  based  theoretically  on  thiee  fac- 
tors; one  is  a  tuberculo-to.xemia  causing 
degeneration  of  the  neuron,  another  is  the 
rationalistic  theor>-  of  a  reaction  of  the  pa- 
tient to  a  change  in  the  patient's  ensiron- 
ment,  and  the  third  the  subconscious  feeling 
of  organ  insufficiency,  applying  Freud's 
reasoning  except  that  in  the  place  of  sex  con- 
sciousness he  places  the  consciousness  of 
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organ  deficiency.  The  predominating  symp- 
toms of  the  tuberculous  psychoncurosis  are 
egoism,  optimism  and  increased  sex  impulse. 
Each  of  these  groupings  is  described  in 
detail,  with  references  to  a  very  large  liter- 
ature.— Die  lubcrk'.ddsc  Psychonciirose,  G. 
Ichok,  Zcilschr.  f.  Tuhcrk.,  February,  1920, 
XXXI,  334. 

Right  Sero-Pneumothorax  with  Sub- 
sequent Left-Sided  Effusion. — A  young 
man  of  2,S  with  an  artificial  right-sided  pneu- 
mothorax developed  an  effusion  on  this  side 
which  was  left  alone  for  a  number  of  months. 
Later  on  he  developed  pain  on  the  left  side, 
with  friction  rub,  higher  temperature  and 
general  prostration.  Exploratory  puncture 
on  the  left  side  revealed  nothing,  whereas  a 
punclure  of  the  right  side,  immediately  after, 
yielded  1000  cc.  of  pneumothorax  exudate 
followed  by  temporary  relief.  A  few  days 
later  the  condition  became  very  alarming 
and  I  his  time  the  signs  on  the  left  side  were 
much  more  definite.  An  exploratory  punc- 
ture was  made  and  2000  cc.  of  clear  serous 
fluid  were  removed.  Thereupon  definite 
improvement  followed  and  several  weeks 
later  the  fever  disappeared.  The  treatment 
was  carefully  continued  and  the  patient  is 
once  more  up  and  about. — Ein  Fall  vnn 
rechlsseiliann  Pneumolhorax  artificialis  mil 
linkssriliger  Plcurilis  cxsudatiiui,  F..  Ah, 
Zcilschr.  f.  Tuberk.,  February,  1920,  xxxi, 
333. 

Pott's  Disease  In  Adults.— Doche  found 
no  tenderness  on  pressure  in  about  .1?  per  cent 
of  thirty-one  cases  of  caries  of  vertebrae  in  the 
dorsal  region,  and  in  2,S  per  cent  of  102  in  the 
lumbar  region  in  his  140  cases  of  Pott'sdisease 
in  soldiers.  Many  of  the  men  had  been  treat- 
ed for  months  and  even  years  for  neuralgias  of 
different  kinds,  gastralgia,  kidney  and  liver 
colic,  sciatica  and  torticoUis,  before  any  one 
had  thought  of  incriminating  the  spine. 
Lateral  curvature  was  evident  in  thirty  of 
the  140  cases,  and  two-thirds  of  the  men  were 
unable  to  bend  the  trunk  forward  or  side- 
ways, but  not  one  of  the  total  number  was 
able  to  stretch  his  spine;  hyperextension  was 
absolutely  blocked.  All  were  given  the  reg- 
ular helio-marine  course  of  treatment  at  the 
sanatorium  in  his  charge  at  Arcachon,  and 
all  without  fistulas  recovered,  while  the  mor- 
tality was  high  among  the  men  with  infected 
fistulas.  A  tragic  feature  was  that,  among 
the  forty-three  with  fistulas,  in  some  they 
had  been  deliberately  induced  by  opening 
up  a  closed  and  cold  abscess  in  the  iliac  or 
lumbar  region.  The  strain  and  privations 
of  the  war  had  reduced  the  vitality,  but 
notwithstanding  this  the  results  of  treatment 
were  uniformly  good  when  there  was  not  some 


grave  tuberculous  lesion  elsewhere  or  a  spon- 
taneous or  operative  fistula.  Immobili- 
zation was  with  a  cast  in  two  parts.  The 
front  part  was  removed  for  the  general  sun 
bath;  then  it  was  replaced  and  the  patient 
turned  over,  and  the  posterior  part  of  the 
cast  removed  for  exposure  to  the  sun  anew. 
Thus  the  sun  baths  were  total  while  the  im- 
mobilization was  complete  throughout. 
The  neuralgic  pains  were  not  modified  by 
the  heliotherapy,  and  sometimes  they  com- 
pelled extension.  All  were  kept  reclining 
until  six  or  eight  months  had  elapsed  since 
the  last  clinical  symptoms.  The  abscesses 
were  punctured;  spontaneous  resorption  was 
very  rare.  In  the  cases  with  infected  fistula, 
ample  drainage  and  irrigation  by  the  Carrel- 
Dakin  method  seem  to  offer  a  promise  of 
better  results,  but  experience  with  this 
method  is  too  recent  for  a  decisive  judgment. 
— Considlralions  cliniqiies  ct  Ihlrapculiques 
sur  140  cases  dc  nial  de  Poll  dc  VadiiUe.  Ri- 
sullals  ohlcniis  par  la  cure  hilio-marine,  J . 
Doche,  Presse  Mid.,  January  14,  1920,  35. 

Hypothyroidism  In  the  Course  of 
Tuberculosis. — .\  case  showing  symptoms 
of  h>'pothyroidism  was  studied  in  a  soldier, 
twenty-four  years  of  age,  with  signs  of  dis- 
ease at  the  left  apex.  Treatment  was  ac- 
companied by  an  abnormal  increase  in  weight 
and  after  about  two  months  by  the  appear- 
ance of  a  dry  papulo-erythimatous  eruption 
of  the  face  and  a  furfuraceous  desquamation 
of  the  whole  body.  There  was  no  fever. 
Treatment  with  thyroid  extract  produced 
rapid  cure. — A  pparilion  d'hypolhyroidism 
dans  unc  (volution  tuherculeuse,  Th.  Slephani, 
Rev.  inH.  de  la  Suisse  Rom.,  February,  1920, 
xl,  108. 

Nontuberculous  Pulmonary  and 
Glandular  Infections. — The  six  cases 
enumerated — an  endocarditis  with  a  degen- 
erative nephritis  and  general  anasarca; 
bronchiectasis  of  probable  s\'philitic  origin 
with  an  obliterative  pleuritis  and  interstitial 
pneumonia;  a  case  of  bronchiectasis  of  un- 
known origin;  a  pleuropneumonic  process 
and  an  abscess  of  the  lung,  both  following 
tonsillectomy,  and  one  with  a  foreign  body 
in  the  pleural  cavity — all  show  marked  pul- 
monary findings  of  a  chronic  type  in  the 
lower  lobes  of  the  lungs.  All  closely  resem- 
ble tuberculosis,  and  all  have  been  called 
tuberculosis  of  the  moderately  advanced  or 
of  the  far-advanced  stages.  The  chief 
points  of  differentiation  are:  (1)  Nontuber- 
culous processes  are  usually  at  the  bases  of 
the  lungs,  whereas  tuberculosis  is  more  fre- 
quently at  the  apices.  (2)  Though  the  pul- 
monary findings  are  extensive  and  of  the  type 
of  an  acute  active  tuberculous  process,  the 
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coiutitution.ll  symptoms  arc  sliRht  in  com- 
parison. (.<)  AllhouKh  there  often  is  a 
larKc  amount  of  purulent  sputum,  repeated 
examinations  for  tulwrcle  bacilli  arc  nega- 
tive. (4)  At  times  a  ileCmile  diaunosis  can 
be  made  only  by  prolonged  oliscrvation,  the 
course  of  the  disease  clearinK  up  the  diffi- 
culty. We  should  always  bear  in  mind  that 
tuberculosis  may  be  present  despite  ncRalivc 
evidence,  yet  it  is  more  urRent  to  Ro  to  the 
other  extreme  and  refrain  from  stamping 
the  patient  as  tuberculous  without  positive 
evidence.  While  hemorrhaRc  or  blood- 
spittinR  is  a  reasonably  sure  sign  of  tubercu- 
losis, we  should  always  bear  in  mind  that  it 
is  frequently  caused  by  high  blood  pressure 
and  arteriosclerosis,  mitral  stenosis,  oronchi- 
ectasis,  and  malignant  tumor.  The  labora- 
tory and  X-ray  examinations  arc  valuable 
aids  in  clcarinR  up  some  cases.  Two  cases 
admitted  as  tuberculous  adenitis  turned  out 
to  be  Hodgkin's  disease. —  Nonliihcrculous 
Pulmonary  and  ClanduLir  Infections,  Admit- 
ted to  the  Municipal  Tuberculosis  Sanatorium, 
A.  J.  Hruby,  Bull.  City  of  Chicago  Mun. 
Tuberc.  San.,  November,  1919,  i,  no.  10. 

Itifluenza  and  Pulmonary  TubeiHJulo- 
sls. — Uorn,  after  citini;  the  experiences  of 
numerous  other  investisators  in  regard  to 
the  effect  of  influenza  upon  pulmonary  tuber- 
culosis, gives  statistics  of  the  epidemic  of 
influenza  at  the  Wilhelmshcim  Sanatorium 
in  the  summer  of  I'M 8.  There  were  then 
139  army  patients,  39  ci\-ilian  patients  and 
48  employees.  In  the  three  weeks  period 
between  the  end  of  June  and  middle  of  July, 
1918,  85  army  patients,  20  civilian  patients 
and  12  employees  were  taken  sick  with  in- 
6uenza.  Six  of  the  employees  were  tubercu- 
lous. So  that,  of  a  total  of  184  cases  of 
pulmonary  tuberculosis.  Ill  had  influenza. 
Of  these  111,  according  to  the  Turban- 
Gerhardt  classification,  there  were  27  in  the 
first  stage,  of  whom  2  had  positive  sputum 
and  one  tuberculous  laryngitis;  17  in  the 
second  stage,  of  whom  5  had  positive  sputum, 
one  a  pneumothorax,  one  a  perirectal  abscess 
and  one  testicular  tuberculosis;  and  54  were 
in  the  third  stage,  of  whom  52  had  positive 
sputum,  7  had  tuberculous  lar>Tigitis,  one  a 
perirectal  abscess,  one  a  knee  tuberculosis  and 
6  pneumothorax.  It  is  seen  that  most  of  the 
tuberculous  cases  were  severe  with  complica- 
tions. In  only  two  did  the  influenza  have  any 
lasting  untoward  effect.  In  three  cases  there 
was  a  temporary  flare-up.  In  the  fall  of  1918 
there  was  a  second  epidemic  in  the  surround- 
ing countrj',  and  the  population  of  the  sana- 
torium remained  practically  the  same  as  in 
the  summer.  There  were  only  two  cases 
that  developed  influenza,  one  a  healthy  em- 
ployee seventeen  years  of  age  who  died  of 


influenza,  the  other  a  French  soldier  who 
was  brought  in  ill  and  died.  None  of  the 
patients  Ix-camc  ill.  I  )orn  feel*  from  his 
experience  that  the  tuberculous  are  more 
resistant  to  intluen/.a,  because  their  long  ill- 
ness h.is  probably  given  rise  to  more  numer- 
ous antilxxly  formations.  —Orippe  und  Lung- 
enlubrrkulme.  K.  Uorn,  Zeitschr.  f.  Tuberk., 
December,  1919,  xtxi,  2S7. 

Influenza  and  Tuberculosis. — The  au- 
thor puts  the  following  questions:  (1)  How 
does  the  grippe  influence  an  already  existing 
pulmonary  tuberculosis?  (2)  Has  it  caused 
fresh  outbreaks  of  tuberculosis  or  made  man- 
ifest latent  lesions?  (3)  What  nontubercu- 
lous  chronic  pulmonary  lesions  are  known 
to  be  caused  by  influenza?  The  answer, 
based  on  his  own  observations  and  a  study 
of  the  literature  is  as  follows:  (1)  The  in- 
fluence of  the  grippe  depends  on  the  extent 
of  the  tuberculosis.  Incipient  apical  lesions 
and  benign  cirrhotic  processes  are  usually 
not  influenced;  grave  cases  usually  change 
for  the  worse.  In  one  case  of  apical  tuber- 
culosis a  miliary  dissemination  of  tubercles 
took  place  coincident  with  a  grippe  pneu- 
monia. (2)  A  latent  hitherto  undiscovered 
tuberculosis  may  bea)me  manifest  after  in- 
fluenza. In  the  author's  cases  these  lesions 
were  centrally  located.  This  is  due  to  grip- 
pal swelling  of  the  mediastinal  lymph  nodes 
which  continues  for  a  time  after  the  attack 
and  furnishes  a  locus  minoris  resistentiae  for 
the  implantation  or  spread  of  tuberculosis. 
This  is  in  marked  analogy  to  measles.  (3) 
A  case  of  chronic  pneumonia  was  obser%'ed 
to  follow  grippe. —  Ueber  die  Beziehungen 
:rxischen  Grippe  und  Tuberkulose.  mit  be- 
sondcrer  Bcruecksichligung  dcr  Entstehung 
zenlralcr  Lungenlubcrknlose  nacit  Grippe,  J. 
E.  Keyser-Petrrsen,  MUnch.  med.  Wchnschr., 
October  31,  1919,  Ixvi,  1261. 

Sanatorium  or  Home  Treatment  In 
Relation  to  Hardenlng.^Kohler  divides 
life  into  three  periods:  the  first,  from  in- 
fancy to  thirty  years;  the  second,  from  thirty 
to  thirty-five  years,  being  a  transitional  per- 
iod; and  the  third,  from  thirty-five  years  up- 
ward, the  period  of  katastasis.  During  the 
first  period,  exercise,  cold  baths  and  an  out- 
door regimen  stimulate  the  production  of 
body  heat  actively.  In  the  last  period,  from 
thirty-five  years  on,  the  heat  must  be  sup- 
plied externally,  by  hot  bathing,  applica- 
tion of  heat,  warmer  clothing,  etc.,  and  the 
patient  should  not  be  exposed  to  the  rigors 
of  extreme  cold,  sudden  changes,  etc.  In 
the  transitional  period,  from  thirty  to  thirty- 
five  years,  great  care  must  be  taken  to  de- 
termine  whether   the   body  reacts   to   the 
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stimuli  of  the  first  period  with  heat  produc- 
tion and  hardening,  or  whether  lowered 
\-itality  results.  In  the  event  of  any  dis- 
ease which  lowers  the  \-itality,  such  as  tuber- 
culosis, the  period  of  katastasis  may  be  ad- 
vanced and  the  patient  must  be  treated  ac- 
cordingly. Kohler  calls  the  first  period  the 
"exercise"  period,  and  believes  that  people 
who  respond  to  the  sudden  changes  of  tem- 
perature and  the  exposure  are  really  under- 
going a  form  of  exercise,  and  that  those  who 
do  not  react  favorably  should  be  put  on  a 
therapy  which  excludes  rigors  and  changes 
in  temperature,  exposure,  cold  bathing,  etc., 
supplies  heat  externally  and  favors  an  in- 
door regimen  rather  than  outdoor  during 
cold  weather. — Zur  neilslaltenbchandlung 
und  hSiisIichen  Behandlung  der  Lungcniuber- 
ktilose  sou'ie  zur  Theoric  und  Praxis  der  Ab- 
lidrlung,  F.  Kohler,  Zeitschr.  f.  TiAerk., 
February,  1920,  xxxi,  no.  6,  321. 

The  Village  Settlement  and  Workshop 
Treatment  of  Tuberculosis. — Sanatorium 
treatment  of  the  tuberculous  has  failed,  to 
some  extent  at  any  rate.  Such  treatment 
seldom  cures  but  rather  arrests  the  disease 
sufficiently  for  the  subject  to  go  out  into  the 
•world  to  fight  the  battle  of  life,  more  espe- 
cially if  he  is  a  manual  worker.  One  great 
object  of  sanatorium  treatment  used  to  be 
to  accustom  the  patient  to  agricultural  pur- 
suits, gardening,  and  so  on,  the  argument 
being  that  open  air  life  was  the  only  one 
suited  to  the  consumptive.  Some  obvious 
facts  were  overlooked  when  propounding 
and  putting  into  practice  this  theorj'.  In 
the  first  place,  agricultural  labor  is  a  skilled 
form  of  labor,  and  a  hard  and  trying  form 
of  work  with  long  hours.  The  adult  con- 
sumptive is  never  likely  to  learn  the  work 
sufficiently  well  to  earn  decent  wages,  and 
although  the  work  is  done  in  the  open  air  the 
conditions,  atmospheric  and  otherwise,  under 
which  it  is  performed  are  much  too  severe  a 
tax  on  a  constitution  the  vitality  of  which 
has  been  sapped  by  tuberculosis.  The  in- 
dividual in  such  a  position  is  not  able  to  earn 
enough  to  feed  himself  as  his  condition  re- 
quires, and  if  he  has  a  wife  and  family  the 
state  of  affairs  is  desperate.  However,  there 
is  no  need  to  elaborate  this  point,  as  it  is 
now  well  understood  that  as  a  rule  the  con- 
sumptive is  not  fitted  for  agricultural  labor 
or  even  for  gardening.  If  he  has  been  an 
industrial  worker  or  an  artisan,  he  had  bet- 
ter go  back  to  his  old  trade  or  craft  unless 
it  is  manifestly  contraindicated  by  the  un- 
healthiness  of  the  occupation.  In  any  event, 
in  nine  cases  out  of  ten  the  tuberculous  per- 
son is  more  likely  to  retain  a  fair  measure  of 
health  working  indoors  at  a  trade  he  knows 
than  as  an  unskilled  outdoor  worker  earning 
starvation  wages  and  exposed  to  the  vicissi- 


tudes of  a  changeable  climate.  In  certain 
parts  of  this  country  an  out  of  door  life  can 
perhaps  be  followed  by  the  consumptive 
with  benefit  to  his  health  and  a  fair  living 
wage,  but  generally  speaking,  and  certainly 
in  Great  Britain,  out  of  doors  agricultural 
labor  has  been  tried  for  the  consumptive 
and  found  wanting. 

But  another  difficulty  arises.  How  are 
those  partially  disabled  by  tuberculosis  of 
the  lungs  to  find  employment  in  factories  or 
workshops?  They  cannot  do  a  man's  work, 
cannot  keep  regular  hours  of  work,  and  in 
addition  the  ordinary  normal  workman  ob- 
jects to  working  side  by  side  with  the  con- 
sumptive. A  scheme  has  been  proposed  and 
put  into  practice  in  this  country  and  in 
Great  Britain  whereby  colonies  and  indus- 
trial centers  are  established  for  those  suffer- 
ing from  pulmonary  tuberculosis,  and  the 
plan  seems  to  have  met  with  success.  Of 
course  all  is  not  plain  sailing  for  such  insti- 
tutions, but  as  adjuncts  to  the  sanatorium 
they  should  help  to  solve  the  problem  of  the 
consumptive,  possibly  with  a  wife  and  fam- 
ily, who  is  able  to  work,  but  only  under  suit- 
able conditions.  The  colony  is  at  the  same 
time  agricultural  and  industrial  and  should 
provide  the  means  for  rendering  many  con- 
sumptives self-supporting  and  self-respect- 
ing. It  must  be  borne  in  mind  that  in  the 
case  of  the  tuberculous  the  mind  has  a  great 
influence  over  the  health  and  that  if  the  suf- 
ferer is  fairly  contented,  this  mental  outlook 
will  react  favorably  on  the  physical  condi- 
tions. The  colony  system  is  now  on  trial 
and  extension  depends  upon  how  it  stands 
the  test.  The  March  issue  of  Tubercle,  the 
new  British  monthly  dealing  with  tubercu- 
losis, points  out  that  many  men  will  not  care 
to  abandon  their  urban  homes  and  plant 
themselves  and  their  families  in  an  unknown, 
even  though  a  more  salubrious  environment. 
This  sounds  true,  and  means  must  be  found 
to  render  the  colonies  attractive  or  they 
must  be  devised  on  another  plan.  For  the 
sake  of  the  community  at  large,  some  such 
seheme  should  be  established,  for  it  is  not 
only  a  question  of  the  consumptive  himself 
but  of  the  race. — Editorial  Note,  N.  York 
M.  J.,  April  24,  1920,  cxi,  732. 

Deaths  and  Death  Rates  from  Pul- 
monary Tuberculosis  In  New  York  City 
and  State. — The  following  tables,  showing 
the  deaths  and  death  rates  from  pulmonary 
tuberculosis  for  New  York  C'ty  and  State, 
for  February,  March  and  April,  during  the 
years  1913  to  1920,  inclusive,  and  graphs  for 
the  years  1913  to  1920,  to  April,  1920,  are 
taken  from  the  Monthly  Vital  Statistics  Re- 
view, New  York  State  Department  of  Health, 
April,  May  and  June,  1920,  New  Series,  vol. 
i,  nos,  2,  3  and  4. 
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Treatment    of    Tuberculous    Osteo- 

Arthrltls. — In  a  diseased  joint  there  is 
venous  stasis,  diminished  flow  of  arterial 
blood,  extravasation  of  h-mph.  sluggishness 
in  metabolism,  malposition  through  reflex 
muscular  contraction,  rarefying  osteitis,  all 
assisting  the  formation  of  granulations.  In 
treatment,  tuberculin,  rest,  and  heliotherapy 
have  given  good  results.  Tuberculin  in- 
creases the  patient's  resistance;  while  rest, 
especially  continued  extension,  and  helio- 
therapy improve  the  circulation,  favor  the 
reabsorption  of  the  extravasated  products 
and  overcome  the  contraction.  The  bone 
graft,  as  used  by  the  author,  hastens  the 
process  of  repair  by  producing  condensing 
osteitis  in  the  surrounding  area.  In  placing 
the  graft,  the  tuberculous  tissue  is  not 
touched;  the  graft  is  placed  so  as  to  extend 
from  the  diaphysis  to  the  epiphysis  without 
touching  the  articular  ca\'ity.  To  produce  a 
rapid  de\iation  of  the  blood  current,  two 
lateral  grafts  are  placed  in  the  cellular  sub- 
cutaneous tissue.  While  the  grafts  are 
growing,  extension  by  means  of  bandages 
and  weights  is  maintained  for  three  months; 
after  that  time  the  patient  can  get  up  wearing 
light  plaster  bandages  which  keep  the  joint 
immobile.  The  course  of  the  disease  is 
studied  by  the  roentgen  ray  which  shows  the 
clearing  up  of  the  rarefying  osteitis,  and  by 
palpation  which  shows  when  the  tenderness 
disappears.  The  subcutaneous  lateral  grafts 
are  then  removed,  and  within  ten  or  twelve 
days  after  this  slight  operation,  the  patient 
is  turned  over  to  a  masseur  to  bring  back 
mobility  to  the  joint.  Heliotherapy  is  also 
used.  Improvement  is  noted  in  the  general 
condition  in  the  first  days  following  the  in- 
ter\-ention.  It  is  especially  in  cases  of  ac- 
centuated tuberculous  cachexia  that  oper- 
ation is  urgent. —  Trealmenl  of  Tuberculous 
Osleo-Artlirilis  by  Bone  Grafls.  C.  R.  La- 
valle,  Surg.  Gynec.  and  Obslel.,  March,  1920, 
XXX,  239. 

Heliotherapy. — After  referring  to  the 
work  of  others,  and  especially  RoUier,  with 
heliotherapy  in  bone  and  gland  tuberculosis, 
the  author  reports  six  cases  of  pulmonary 
tuberculosis  treated  by  RoUier's  method  of 
gradual  e.xposure  to  sunhght.  All  of  the 
patients  were  males  ranging  in  age  from  fif- 
teen to  si.xty-five  years;  all  were  active  ad- 
vanced or  second  stage  cases  with  tubercle 
bacilli  in  the  sputa.  The  treatment  was  be- 
gun early  in  July  and  continued  until  the 
end  of  October.  Exposures  were  made  only 
on  107  days,  owing  to  the  many  days  of 
rains  and  showers.  Determinations  of  blood 
pressure,  blood  counts,  and  estimations  of 
hemoglobin  were  made  at  first  every  few 
days,    later    every    week.    Patients    were 


weighed  weekly,  and  temperature,  pulse  and 
respiration  noted  daily  at  the  beginning  and 
ending  of  the  treatment.  Frequent  notes 
were  made  as  to  cough,  amount  of  sputum, 
appetite,  sleep,  and  condition  of  the  bowels, 
and  results  of  sputum  examinations.  Of  the 
six  patients,  two  died,  and  three  became  ar- 
rested and  have  returned  to  work.  One 
patient  left  the  sanatorium  as  an  arrested 
case  but  has  not  been  traced  for  two  years. 
Of  the  two  who  died,  one  left  the  sanatorium 
improved  but  died  eighteen  months  later;  the 
other  had  a  greatly  h>'pertrophied  heart, 
although  his  death  was  probably  due  to 
tuberculosis.  In  all  the  cases  the  helio- 
therapy lessened  the  sputum,  improved  appe- 
tite and  sleep;  in  five  cases  improved  the 
cough;  in  two  improved  the  temperature;  in 
four,  slowed  the  pulse  rate;  four  cases  (two 
of  them  among  the  arrested  cases)  lost 
weight,  an  average  of  2|  pounds;  two  gained 
weight,  an  average  of  7|  pounds.  Obser- 
vations of  blood  pressure,  red  and  white 
blood  counts,  and  amount  of  hemoglobin 
showed  no  definite  relation  between  these 
conditions  and  a  gain  or  loss  in  general  or 
lung  conditions.  In  addition,  several  acute 
cases  of  bone  and  gland  tuberculosis  in  chil- 
dren have  recently  been  treated  by  the  Rol- 
lier  method  for  a  few  weeks,  and  the  results 
have  demonstrated  its  value.  Sunlight 
properly  applied  is  our  best  therapeutic 
agent  in  the  treatment  of  bone  and  gland 
tuberculosis.  Although  it  is  most  success- 
fully applied  in  the  mountains  or  at  ocean 
beaches,  it  also  gives  good  results  inland  and 
on  the  lowlands.  The  results  in  the  small 
number  of  cases  of  pulmonar>'  tuberculosis 
treated  indicate  that  it  may  be  of  more  value 
in  this  form  of  the  disease  than  has  been 
supposed. — Concerning  Heliotherapy  in  Pul- 
inonarv  Tuberculosis,  J.  B.  Dinnan,  Med., 
Rcc,  January  10,  1920,  62. 

Mishaps  with  Induced  Pneumothorax. 

— Instances  of  disagreeable  by-effects  with 
therapeutic  pneumothorax  are  not  always 
published.  The  physician  should  not  be 
too  timid  nor  over-confident  in  applying  the 
procedure,  relying  too  exclusively  on  the 
manometer.  In  the  writer's  extensive  ex- 
perience there  have  been  several  cases  in 
which  hemoptysis  or  subpleural  and  sub- 
cutaneous emphysema  developed,  four  of 
secondary  valve  formation,  and  one  of  gas 
embolism.  Faulty  technic  was  responsible 
in  this  latter  case;  the  young  man  had  long 
been  returning  weekly  for  insufflation  of  200 
or  300  cc.  of  ox>'gen  and  was  doing  finely, 
having  gained  10  pounds  in  weight  and  the 
fever  having  disappeared.  The  needle  was 
felt  as  having  traversed  the  pleura,  but  the 
manometer  did  not  waver.     Instead  of  wait- 
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ins  for  the  usual  fluctuations,  the  insuffla- 
tion was  started.  The  patient  complained 
at  once  of  intense  precordial  pain  and  numb- 
ness in  his  arm.  'Hic  needle  was  withdrawn, 
but  the  younK  man  became  unconscious  af- 
ter some  cons'ulsivc  movements,  with  com- 
plete arrest  of  the  heart  action  and  brcath- 
inR.  Under  artilkial  respiration,  injection 
of  camphi>rated  oil  and  inhalation  of  oxvKcn 
he  promptly  revived  but  seemed  dazed. 
This  anil  facial  paralysis  persisted  till  night, 
and  there  was  some  vomiting.  Hut  all  was 
normal  the  next  day  and  he  had  no  remem- 
brance of  the  mishap.  The  lesson  from  it  is 
that  the  pas  must  not  be  pumped  in  before 
the  manometer  Rives  the  siRnal.  If  a  little 
is  allowed  to  enter,  it  should  merely  flow  in 
Rently.  The  whole  storm  passed  over  in 
three  minutes;  probably  the  fact  that  oxyRcn 
was  the  Ras  bcinR  used  had  a  Rrcat  influence 
on  the  promptness  of  the  recovery. 

The  symptoms  from  secondar)'  valve  for- 
mation are  those  of  proRressive  suffocation, 
an  openinR  allowinR  the  Ras  to  pass,  but  a 
valve  shuttinR  oft  its  return.  Intense  pain 
at  the  site  of  the  insufiBation  and  proRressive 
dyspnea  half  an  hour  to  two  hours  afterward 
compelled  puncture  to  release  the  Ras,  un- 
less relief  was  obtained  by  a  spontaneous 
subcutaneous  emphysema.  The  pressure 
had  increased  from  0  to  20  in  one  of  these 
cases,  and  the  heart  was  much  hampered. 
The  symptoms  kept  recurrinR  ihrouRh  three 
days  in  this  case.  In  all  of  this  group  of 
four  the  pulmonarj'  lesions  were  Rrave  and 
of  lonR  standing;  the  traction  on  fibrous 
bands  evidently  tore  out  a  piece  from  the 
parenchyma  of  the  lunR  during  couRhing. 
Hemoptysis  was  due  to  pricking  a  blood 
vessel,  or  to  activation  of  the  focus  in  the 
other  lung  from  traction  by  bands,  or  to 
inadequate  compression.  In  one  case  de- 
scribed, severe  liemoptysis  followed  insuf- 
flation of  small  amounts  of  pas.  .^00  or  500 
cc,  but  it  ceased  when  the  amount  was  in- 
creased, and  marked  improvement  followed. 
— Accidcnles  por  ncumotorax.  A.  Celrdngolo, 
Seman.  Med.,  November  13,  1919,  xxvi,603. 

Chemistry  and  the  Laws  of  Immunity 
In  the  Treatment  of  Tuberculosis. — 
The  tubercle  bacillus  is  protected  by  waxy 
substances,  consisting  chiefly  of  unsaturated 
highly  complex  alcohols  and  equal  quanti- 
ties of  phosphatides  with  which  they  form  a 
colloidal  complex,  which  in  turn  exists  in 
close  union,  probably  chemical,  with  the 
protoplasmic  substances  of  the  tubercle 
bacillus.  Saponification  breaks  up  this 
complex  without  destroying  important  im- 
munizing substances.  Repeated  experiments 
proved  that  esterification  of  the  fatty  acids 
with  ethyl  alcohol  forms  a  valuable  immu- 
nizing substance;  and  esterification  of  the 


higher  alcohols  with  salicylic,  benzoic,  ace- 
tic, or  other  suitable  acids  establishes  a  new 
side-chain  group  which  enhances  the  reac- 
tivity between  the  antigens  themselves  and 
the  receptors  of  the  tissue  cells,  so  that  ab- 
sorption of  these  alcoholic  esters  when  in- 
jected even  in  doses  of  i  to  5  cc.  takes  place 
in  a  few  days  and  specific  wax-digestion-fer- 
ments form  in  sufficient  concentration  to 
split  the  protective  waxes  from  the  tubercle 
bacillus  with  its  resulting  disorganization 
and  destruction.  On  these  principles  an  im- 
munizing substance,  given  the  name  of 
raycoleum,  was  produced,  which  is  essentially 
a  phvsical  mixture  of  the  combined  esters  of 
the  higher  alcohols  with  the  ethyl  esters  of 
the  fatty  acids  in  the  same  proportion  as 
they  originally  exist  in  the  wax  of  the  tuber- 
cle bacillus,  free  from  lipoids,  proteids,  and 
other  impurities.  This  substance  was  used 
with  success  in  the  treatment  of  all  forms  of 
tuberculosis,  except  the  acute  miliary  type 
of  the  disease.  Caseation  is  largely  done 
away  with  and  improvement  is  seen  even  in 
advanced  stages  of  the  disease.  1  n  the  treat- 
ment of  many  hundreds  of  cases  the  death- 
rate  has  been  less  than  two  per  cent  five  years 
after  treatment,  including  all  forms  and 
stages  of  the  disease.  The  rules  for  treat- 
ment are  similar  to  those  for  syphilis — in- 
tensive at  first  with  ever  widening  intervals 
between  treatments. — Codrdination  of  the 
Principles  of  Chemistry  with  the  Laws  of 
Immunity  in  the  Treatment  of  Tuberculosis, 
B.  S.  Paschall,  N.  York  M.  J.,  January  31, 
1920,  cxi,  184. 

Genito-Urlnary  Tuberculosis  Treated 
with  Tuberculin. — The  author  reports  8 
cases  of  genitourinary  tuberculosis  and 
states  that  about  40  other  cases  were  treated 
at  All  Saints  Hospital.  All  showed  marked 
improvement.  Contraindications  to  tuber- 
culin are  continued  fever,  albuminuria  and 
epilepsy.  Early  cystoscopic  examination 
and  testing  with  tuberculin  should  be  done 
in  everv-  suspicious  case.  Treatment  should 
be  begun  when  the  tuberculin  test  is  positive, 
whether  tubercle  bacilli  are  found  in  the 
urine  or  not.  While  the  best  results  are  ob- 
tained in  the  earlier  stages  of  the  disease, 
treatment  should  be  given  at  any  stage. 
The  tuberculin  injections  are  given  twice  a 
week,  in  increasing  doses.  The  doses  are 
increased  until  a  reaction  is  obtained.  \ 
rise  of  temperature  is  almost  invariably  a 
prelude  to  impro\ement.  The  first  course 
of  treatment  should  be  carried  out  from  six 
months  to  a  year;  a  second  or  third  course 
may  be  required  at  varying  intervals.  Dif- 
ferent preparations  of  tuberculin  may  be 
used  to  advantage.^-GcMiVo-  Urinary  Tuber- 
culosis Treated  with  Massive  Doses  of  Tuber- 
culin, R.  Creasy,  Lancet,  March  6, 1920,  542. 
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Tuberculin  In  Bone  and  Joint  Tuber- 
culosis.— From  their  experience  with  tuber- 
culin in  bone  and  joint  tuberculosis  the  au- 
thors conclude  that  the  use  of  tuberculin  in 
these  cases  in  conjunction  with  proper  ortho- 
pedic care  cuts  down  the  time  required  to 
produce  a  cure  from  50  to  75  per  cent  and 
makes  the  cure  more  permanent.  In  pus 
cases  tuberculin  should  be  used  in  conjunc- 
tion with  bismuth  paste  and  suitable  vac- 
cines. A  few  months  of  this  combined  treat- 
ment usually  stops  the  discharge.  No  set 
rules  can  be  given  for  its  administration  in 
all  cases;  the  indiNidual  patient  and  his  re- 
action to  the  treatment  must  be  studied.  A 
tuberculin  reaction  should  not  occur;  but  if 
it  does,  the  dosage  is  reduced  to  one-tenth 
the  amount.  The  dilutions  most  frequently 
used  were  1  in  100,000  and  1  in  10,000.  Sev- 
eral courses  of  treatment  may  be  given  at 
short  intervals. —  Tuberculin  in  Bone  and 
Joint  Tuberculosis,  S.  A.  Twinch  and  Alfred 
Stahl,  J.  Orlhop.  Surg.,  March,  1920,  xviii, 
151. 

The  Chaulmoogrlc  Acid  Series  In  Lep- 
rosy and  Tuberculosis. — A  series  of  ex- 
periments led  to  the  conclusion  that  the 
bactericidal  active  substances  of  chaul- 
moogrlc oil  are  the  fatty  acids  of  the  chaul- 
moogric  series,  and  the  bactericidal  activity 
of  these  acids  is  specific  for  the  acid  fast 
group  of  bacteria  and  inactive  against  other 
organisms.  This  specific  bactericidal  ac- 
ti\ity  is  a  function  of  the  carbon  ring  struc- 
ture of  the  molecule  of  the  chaulmoogric 
acid  series  which  so  far  as  is  known  is  found 
only  in  chaulmoogric  oil  and  in  oils  of  cer- 
tain plants  closely  related  to  the  Tarak- 
togenos  kuTzii.  The  fatty  acids  of  cod  liver 
oil,  the  salts  of  which  constitute  the  sodium 
morrhuate  adwsed  by  Rogers  for  the  treat- 
ment of  tuberculosis,  do  not  possess  this 
specific  power.  This  bactericidal  activity 
of  the  chaulmoogric  acids,  together  with  the 
clinical  results  obtained  in  leprosy,  furnish 
theoretical  grounds  for  the  use  of  the  chaul- 
moogrates  in  the  treatment  of  tuberculosis. 
Further  experiments  are  necessary  to  deter- 
mine their  practical  value. — Chemothera- 
peutics  oj  Die  Chaulmoogric  Acid  Series  and 
Other  Fatty  Acids  in  Leprosy  and  Tubercu- 
losis, E.  L.  Walker  and  M.  A.  Sweeney,  J. 
Infect.  Dis.,  March,  1920,  xxvi,  238. 

Inlialatlon  Treatment. — For  many 
years  Robinson  has  been  using  and  recom- 
mending a  perforated  zinc  inhaler,  the  sponge 
of  which  is  saturated  with  beechwood  creo- 
sote, spirits  of  chloroform  and  alcohol,  equal 
parts.  The  patient  breathes  naturally  and 
without  effort  and  uses  the  mask  at  first  only 
a  few  minutes  and  gradually  almost  all  the 


time.  The  mixture  must  be  renewed  when- 
ever the  odor  of  creosote  becomes  less  appre- 
ciable. The  urine  must  be  watched  and  if  a 
trace  of  albumin  appears  the  inhalations 
should  be  somewhat  restricted.  Creosote 
can  be  given  in  addition  by  mouth.  When 
the  cough  is  very  severe,  pure  chloroform 
may  be  used  for  a  while  in  place  of  the  spirits 
but  the  inhalations  should  not  be  prolonged 
and  the  effect  carefully  watched.  Creosote 
properly  used  is  the  only  drug  that  has  a 
real  \-alue  in  pulmonary  tuberculosis. —  The 
Inhalaiion  Treatment  of  Pulmonary  Tuber- 
culosis, B.  Robinson,  Med.  Rec,  January  24, 
1920,  xcvii,  123. 

Prognosis  in  Pulmonary  Tuberculosis. 

— Prognosis  in  pulmonarj'  tuberculosis  de- 
pends of  course  upon  the  stage  of  disease  at 
which  treatment  is  begun,  and  upon  the  pres- 
ence or  absence  of  complications,  but  also 
very  largely  upon  the  patient's  own  attitude 
and  his  willingness  to  follow  the  proper 
course  of  treatment  with  absolute  faithful- 
ness. Hence  it  is  very  important  that  the 
physician  should  know  how  to  talk  to  the 
tuberculous  patient  and  to  explain  to  Viim 
the  reason  for,  and  the  importance  of,  each 
detail  of  treatment.  The  need  of  rest,  fresh 
air,  proper  food  and  a  careful  regulation  of 
all  the  habits  of  life  should  be  emphasized. 
The  patient  should  be  told  that  it  is  not 
necessary  for  him  to  go  to  another  climate, 
or  even  to  go  away  from  home  at  all,  if  he 
will  make  his  home  a  sanatorium  with  the 
physician  as  director.  Regular  examinations 
should  be  made  at  certain  intervals,  and  evi- 
dences of  improvement  carefully  noted  and 
pointed  out  to  the  patient.  Gain  in  weight, 
lessened  cough,  lowered  temperature,  better 
color  and  better  appetite — all  indicate  a 
favorable  prognosis.  The  Ameth  nuclear 
count  is  also  of  value  in  so  far  as  a  constant 
increase  is  favorable.  If  physicians  will 
take  time  to  discuss  things  sympathetically 
with  the  patient  and  encourage  hjm  in  carry- 
ing out  the  necessary  treatment  thoroughly 
and  for  a  sufficient  length  of  time,  the  prog- 
nosis will  be  very  noticeably  and  favorably 
changed. — Prognosis  in  Pulmonary  Tuber- 
culosis, A.  Henry,  Med.  Rec,  February  14, 
1920,  xcvii,  272. 

Care  of  Tuberculous  Cliildren. — Sandy 
Point  Branch,  Hayling  Island,  England, 
was  chosen  as  an  ideal  place  for  surgical 
tuberculosis  in  children  on  account  of  its 
abundant  sunshine,  extensive  shore  with 
considerable  tidal  excursions,  sandy  soil, 
slight  or  moderate  rainfall,  lack  of  trees, 
clear  atmosphere  free  from  dust,  hills  pro- 
tecting against  cold  winds  and  rain,  bracing 
climate,    beach   adequate   for   unrestricted 
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\ue  of  patients.  Patients  who  arc  toxic  and 
cachectic,  who  have  chronically  infected 
sinuses  or  cervical  adenitis,  and  convales- 
cents do  well  in  such  a  pliice.  Children  are 
instruclcil  in  various  subjects.  They  sleep 
on  open  verandas,  on  mattresses  which  are 
electrically  heated.  This  is  the  best  and 
most  labor-savinK  method  of  keeping  the 
patients  uniformly  warm.  In  the  Treloar 
Cripples'  Hospital  they  have  a  follow-up 
system  for  discharged  patients.  Provision 
is  made  for  patients  who  nce<l  further  treat- 
ment after  discharge  from  the  hospital,  by 
sending  them  to  various  sanatoriums.  A 
postgraduate  course  for  those  interested  in 
surgical  tuberculosis  is  conducted  at  Alton 
Hospital.  Recently  chemotherapcutic  sub- 
stances such  as  copper,  iodine,  chlorine  and 
brass  compounds  have  been  employed  for 
external  tuberculosis  and  lupus.  There  is 
plenty  of  sunshine  in  England  for  a  great 
part  of  the  year  to  make  heliotherapy 
practical.  Sunshine  acts  directly  on  super- 
ficial lesions  by  its  bactericidal  power  and 
indirectly  by  inducing  favorable  constitu- 
tional reactions.  The  beneficial  influence 
on  deep  seated  lesions  depends  on  the  amount 
of  skin  pigmentation.  Pigmenting  power  is 
in  direct  ratio  with  resisting  power  and  this 
has  a  prognostic  value.  The  effect  of  the 
sun  cure  is  largely  psychological. — Care  of 
Tuberculous  Children.  Some  KeeenI  Inno- 
vations and  Mellwds  of  Trenlmcnt  at  the  Tre- 
loar Cripples'  Hospital,  Alton.  U.  Gauvain, 
Brit.  J.  TubcTC,  April,  1920,  xiv,  4. 

Climate  In  Tuberculosis.— Guiding 
principles  in  the  matter  of  climate  can  be 
evolved  only  upon  the  basis  of  knowledge 
of  the  personal  factor,  in  the  light  of  which 
domestic  and  terrestrial  climates  derive 
their  significance.  The  personal  climate  is 
within  the  person's  own  clothes.  Peculiari- 
ties of  clothing,  personal  cleanliness  and  skin 
hygiene  will  do  much  to  modify  terrestrial 
and  domestic  climate.  Foremost  in  the 
personal  climate  is  the  skin,  since  through 
it  the  greater  part  of  the  effect  of  climate  is 
transmitted  to  the  organism;  hence  a  proper 
training  of  the  skin  in  infancy  and  childhood 
constitutes  the  important  part  of  the  climatic 
prophylaxis  in  tuberculosis.  The  thing  to 
avoid  for  the  skin  is  the  dull,  uniform,  non- 
stimulating  environment.  The  climate  with 
considerable  variations  of  temperature  of 
day  and  night,  of  sun  and  shade,  of  indoor 
and  outdoor  air,  prevents  a  slothful  func- 
tioning of  the  dermal  organ.  Also  the  radi- 
ant quality  of  the  environmental  tempera- 
ture is  most  significant.  The  radiant  heat 
of  an  open  fire  facilitates  the  bearing  of 
low  indoor  temperatures,  and  reproduces  for 
the  skin  the  quality  of  the  Alpine  climate. 


The  advantages  of  the  external  physical 
conditions  of  the  home  or  the  place  of  work 
come  under  the  domestic  climate,  and  are 
of  paramount  importance  since  but  few 
persons  have  the  opportunity  of  changing 
the  terrestrial  climate.  Ventilation,  public 
and  private,  fresh  air,  and  cool  air  are  ad- 
vantages available  in  the  domestic  surround- 
ings. A  higher  cooling  power  not  only  in- 
creases metabolism  during  the  exposure, 
but  it  also  raises  basal  metalxjlism.  Largely 
in  this  lies  the  benefit  of  open  air  treatment 
of  children  and  consumptives.  The  effect 
upon  man  made  by  the  terrestrial  climate  is 
determined  by  the  demand  it  makes  upon 
the  patient's  production  of  heat.  Hubbard 
has  reduced  the  value  of  the  various  factors 
in  climate,  such  as  temperature,  movement 
of  air,  humidity,  atmospheric  pressure,  inso- 
lation, etc.,  to  this  common  standard.  Of 
all  these  factors,  altitude  above  the  sea  level 
lends  itself  to  a  precise  estimation  of  its 
effect  in  terms  of  increase  of  the  red  blood 
cells.  These  increase  numerically  with  as- 
cent to  any  altitude  short  of  one  which  causes 
mountain  sickness.  Although  the  altitude 
polycythaeraia  is  no  longer  considered  an 
essential  of  mountain  therapy  (the  cell  in- 
crease being  merely  a  phsyiological  adapta- 
tation  to  compensate  for  the  rarefaction  of 
the  atmosphere),  nevertheless  the  actual 
increase  of  this  blood  tissue  may  well  pro- 
duce the  remarkable  stimulating  effect  of  the 
change  from  sea  to  mountain  level.  This 
corpuscular  increase  persists  for  some  time 
after  the  descent  to  sea  level  and  offers  a 
reasonable  explanation  for  the  feeling  of 
well  being  which  follows  a  holiday  spent 
wisely  in  the  mountains.  Every  individual 
has  his  own  optimum  altitude  at  which  to 
live  .\\\  sorts  of  pains  may  disappear  at 
certain  altitudes  in  certain  persons.  An  in- 
direct effect  of  altitude  rarefaction  of  the 
air  is  increased  insolation.  The  shorter 
light  waves  at  the  violet  end  of  the  spectrum 
being  poorly  absorbed  by  the  thin  air,  cause 
a  pigmentation  of  the  skin.  This  is  of 
therapeutic  value.  Prognosis  is  bad  in 
tuberculous  patients  who  fail  to  tan.  The 
pigmented  cells  very  likely  turn  to  some  use- 
ful purpose  the  energy  of  the  ultraviolet 
rays.  Bernard's  and  Rollier's  treatments 
are  based  upon  the  application  of  this  prin- 
ciple. A  pigmented  skin  furthers  adapta- 
tion to  varying  climatic  influences.  The 
bulk  of  evidence  supports  the  \icw  that  no 
climate  possesses  therapeutic  specificity. 
The  choice  of  climate  is  to  be  determined 
rather  by  the  response  of  the  patient  than 
by  the  assumed  influence  on  his  disease. 
The  traditional  belief  that  a  hemorrhagic 
tendency  contraindicates  high  altitude  is 
based   upon    the   unfounded   opinion    that 
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blood-pressure  rises  with  elevation.  How- 
ever, there  cannot  be  any  doubt  of  the  strik- 
ing influence  of  altitude  upon  asthma,  espe- 
cially in  children.  Finally,  the  mental  and 
emotional  quality  of  the  patient  is  to  be 
reckoned  with  in  the  choice  of  climate.  The 
\new  held  by  Celsus  that  the  worst  climate 
for  the  patient  is  that  which  made  him  ill, 
and  the  verj-  opposite  %-iew  held  by  the 
modern  medical  economist,  that  the  cure  is 
best  made  in  the  climate  where  the  patient 
has  to  live  after  his  cure,  are  conciliated 
by  the  above  considerations. — Climate  in 
Tuberculosis,  E.  ilorland,  J.  State  Med., 
May,  1920,  xxviii,  129. 

Antituberculosis  Vaccine. — The  endo- 
toxins of  the  tubercle  bacillus  are  derived 
either  from  its  fatty  capsule  or  from  its 
protein  stroma.  Those  derived  from  the 
capsule  are  the  etherobacilUn  and  the 
chloroformobacillin  of  Auclair,  the  former 
producing  caseation,  the  latter  sclerosis, 
while  both  can  induce  fibrinous  pneumonia 
and  suppuration.  From  the  stroma  is  de- 
rived the  paranucleoalbumin  of  Auclair  and 
Paris,  which  induces  congestion  and  infil- 
tration of  the  lungs,  spleen,  etc.,  and  con- 
tributes largely  to  the  tuberculous  cachexia. 
The  tubercle  bacillus  exoto.xins  produce 
nutriti\-e  and  vasomotor  disorders  and  fever. 
The  tuberculosis  vaccines'  heretofore  used 
did  not  contain  all  the  above  elements  and 
hence  called  forth  only  a  partial  reaction; 
they  were  therefore  unsatisfactory.  The 
Davila  vaccine  contains  all  the  endo-  and 
the  exoto.xins  of  the  tubercle  bacillus,  at- 
tenuated in  such  a  manner  as  to  make  it 
free  from  \-iolent  reaction  without  impairing 
its  immunity  producing  property.  The  in- 
itial dose  is  2  mgm.,  gradually  increased  to 
32  mgm.  or  more.  All  the  untoward  effects 
of  the  tuberculins  are  foreign  to  the  Di\'ila 
vaccine  even  in  larger  doses.  It  may  be 
used  in  the  pretuberculous  stage  as  well  as  in 
the  active  process,  and  in  equal  doses  in 
children  and  adults.  Children  tolerate  32 
mgm.  at  the  first  administration  and  as 
much  as  74  mgm.  at  the  second. 

The  curative  and  immunizing  action  of 
the  vaccine  is  due  to  its  stimulating  effect 
upon  the  production  of  antibodies,  which 
neutralize  the  disease  poisons.  This  is  a 
very  complex  process.  Thus,  according  to 
Wolff-Eisner,  tuberculolysin,  an  antibody 
called  forth  by  the  protein  endotoxin,  lysin- 
Lzes  the  toxin  in  such  a  manner  as  to  split 
it  into  molecules  more  to.-dc  than  the  parent 
molecule.  The  split  products  cause  the 
inflammator>'  irritation  in  the  tuberculous 
focus,  and  produce  the  specific  and  non- 
specific defenses.  The  focal  h\-pereinia  and 
exudation,  however,  must  not  be  excessive. 


Fever  and  other  signs  must  be  avoided.  The 
difference  between  natural  and  artificial 
tuberculinization,  according  to  Sahli,  lies 
in  the  fact  that  in  the  artificial  process  only 
a  small  portion  of  the  toxin  comes  in  touch 
with  the  focus,  most  of  it  being  acted  upon 
by  the  healthy  tissues.  Another  essential 
difference  is  the  slow  rate  of  tuberculiniza- 
tion in  the  natural  process.  The  advantage 
is  on  the  side  of  the  artificial  tuberculini- 
zation, especially  in  the  incipient  cases. 
Debility  and  undernutrition  are  contra- 
indicadons.  The  vaccine  has  diagnostic 
value,  since  it  reactivates  the  von  Pirquet 
reaction.  Besides  the  usual  aseptic  pre- 
cautions, the  needle  and  syringe  should  be 
cleansed  with  ether  before  using.  The  vac- 
cine is  not  to  be  aspirated.  The  admini- 
stration is  carried  out  in  series  of  five  injec- 
tions every  third,  or  fifth  day,  commencing 
with  2  mgm.  and  increasing  each  succeeding 
dose  by  the  multiple  of  two.  In  case  of 
reaction  from  any  of  the  doses  that  dose 
is  repeated  until  tolerance  is  established. 
The  series  may  be  repeated  from  four  to 
eight  times.  Fever  and  intestinal  disturb- 
ance are  contraindications.  In  such  febrile 
cases  one  may  try  to  commence  with  half 
the  usual  dose,  but  generally  the  treatment 
is  unsatisfactorj'.  In  incipient  cases  a  diur- 
nal temperature  curve  of  between  96.4  and 
99.1  becomes  more  level  under  the  influence 
of  the  vaccine.  Increase  of  weight  is  general. 
Females  react  less  favorably.  Hemopt>-sis 
calls  for  a  once  a  week  administration  of  the 
three  lower  doses  until  it  ceases.  There  are 
no  sequelae.  Sputum  and  bacilli  increase 
for  a  day  or  two  after  injection,  but  decrease 
thereafter,  the  sputum  becoming  more  mu- 
coid in  character.  All  other  methods  of 
treatment  such  as  climatic,  dietetic,  rest, 
etc.,  augment  the  effectiveness  of  the  vac- 
cine.— Atoxic  Antitubercular  Vaccine,  J. 
Ddvila,  Sanidad  y  Beneficencia,  April,  1919, 
xxi,  356. 

Intracutaneous  Tuberculin  Treat- 
ment of  Pulmonary  Tuberculosis  in 
Children. — Garcia  and  Cordero  relate 
their  experiences  with  Mantoux's  intracu- 
taneous technic  applied  in  systematic  tuber- 
culin treatment  of  children,  analyzing  the 
cases  in  which  no  benefit  was  realized. 
Those  cases,  in  which  the  method  failed, 
proved  useful  guides  for  selecting  other 
cases  for  the  method  and  for  the  proper 
doses  until  highly  favorable  results  could 
finally  be  counted  on.  To  begin  with,  they 
state  that  dispensary  treatment  by  sub- 
cutaneous injection  of  tuberculin  has  too 
many  drawbacks  and  dangers,  but  the  intra- 
cutaneous technic  is  free  from  these  to  a 
large  extent,  while  the  response  to  the  intra- 
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cutaneous  injection  is  an  instructive  index 
of  the  individual  tolerance  at  the  moment, 
often  rendering  careful  analysis  of  the  tem- 
perature, wei>;hl,  etc.,  unnecessar>'.  The 
intracutaneous  technic  allows  a  tentative 
course  of  tuberculin  treatment  without 
danger  for  the  patient,  even  when  it  proves 
ineffectual. — .1  propisilo  del  tmpleo  Icra- 
piulico  dc  la  liibrrculina  par  via  inlriidirmica 
en  la  tuberculosis  pulmonar  dt  los  ninos,  J. 
Garcia  del  Diesiro  and  B.  Cordero,  Arch. 
Espan.  d.  Pediat.,  January,  19Z0,  it,  5. 

Tuberculin  In  Lupus  Vulgaris.— Kiev- 
en  cases  were  treated  in  two  groups;  the 
first  and  smaller  one  with  new  tuberculin, 
the  second  with  O.  T.  There  was  distinct 
improvement  in  every  case  of  group  1.  The 
old  tuberculin  however  seemed  to  be  of 
comparatively  little  value  unless  given  in 
intensive  doses.  It  is  of  help  in  so  far  as 
it  brings  about  the  regular  attendance  of 
the  patient.  It  does  not  interfere  with  other 
methods  of  treatment. —  The  Ejjects  of  Tu- 
berculin in  Lupus  Vulgaris,  R.  Ailken, 
Edin.  .\r.  J.,  April,  1920,  xxiv,  25 J. 

Protein  Therapy  In  the  Cachexia  of 
Tuberculous  Children. —  In  the  early 
stages,  tuberculosis  shows  a  great  tendency 
to  spontaneous  healing,  and  any  agency 
which  is  likely  to  raise  the  resistance  of  the 
organism  will  increase  the  percentage  of 
cures.  The  prognosis  is  worst  in  those  cases 
with  extreme  cachexia  and  malnutrition, 
great  weakness,  apathy,  high  fever,  complete 
anorexia  and  tendency  to  edema.  It  was 
this  class  of  patients  in  which  the  authors 
were  interested,  and  as  no  means  of  influ- 
encing the  active  tuberculous  process  has 
been  discovered  up  to  the  present  time,  they 
attempted,  by  means  of  protein  therapy,  to 
combat  the  cachexia,  and  in  this  way  in- 
crease the  general  resistance.  At  first  they 
injected  10  cc.  of  horse  serum  subcutaneously 
twice  a  week.  Later,  because  of  frequent 
serum  reactions,  they  reduced  the  amounts 
of  serum  injected  to  J  cc.  at  the  first  injec- 
tion, then  1  cc,  and  finally  2  cc.  The  maxi- 
mum number  of  treatments  was  put  at  100. 
Of  26  almost  moribund  children  so  treated, 
9  died.  In  most  cases,  however,  they  feel 
there  was  a  distinctly  beneficial  effect  on  the 
patient,  this  being  manifested  by  both  ob- 
jective and  subjective  improvement — better 
appetite,  less  apathy,  less  fever,  diminished 
tendency  to  edema,  and  a  more  marked  reac- 
tion to  the  skin  tuberculin  tests.  Xo  focal 
reactions  were  obser\'ed.  Two  tjpical  case 
reports  are  appended. — Die  Proteinkorpcr- 
Iherapie  der  Kachexie  iuberkuloser  Kinder, 
A.  Czerny  and  H.  Eliasberg,  ifonatschr.  f. 
Kinderh.,  April,  1920,  sviii,  1. 


Artlllclal  Pnoumothonuc. — Cases  of  re- 
markable recoveries  from  artificial  pneumo- 
thorax are  a  part  of  the  records  of  every 
sanatorium  using  it.  .At  the  Mt.  Regis  San- 
atorium it  has  been  the  rule  to  establish 
pneumothorax  only  in  the  unfavorable  cases, 
unresponsive  to  thorough  sanatorium  treat- 
ment. Other  cases,  however,  have  likewise 
shown  most  gratifying  improvement  from 
the  procedure.  Compression  is  justified  and 
frequently  beneficial  in  cases  with  infiltra- 
tion of  all  or  part  of  one  lung  and  a  moder- 
ately diseased  area  in  the  other,  if  there  are 
no  complications.  Conditions  are  not  the 
same  in  all  patients  as  regards  the  degree  of 
compression  required.  One  patient  may 
stand  comfortably  only  a  —2  or  0  pressure — 
in  centimetres  of  water,  while  another  can 
submit  to  -t-20  or  -f  30 — used  to  break  ad- 
hesions— without  material  discomfort.  At 
first  200  or  300  mils  of  gas  are  injected,  and 
this  amount  repeated  on  the  following  day. 
The  inter\'als  are  then  gradually  lengthened 
by  skipping  one,  two,  three  days,  etc. — just 
slowly  compressing  until  full  collapse  is 
attained.  To  maintain  uniform  pressure,  a 
close  watch  is  kept  over  the  patient.  The 
fluoroscope  permits  of  judging  more  accur- 
ately the  needs  in  individual  cases,  the  effects 
of  pressure  on  the  mediastinum,  the  presence 
and  location  of  adhesions  and  fluid  accumu- 
lations, the  effects  on  the  free  lung,  and  the 
meaning  of  obscure  auscultaton.-  signs. 
Careful  surgical  technic  is  essential  to  suc- 
cess. The  site  of  puncture  should  be  over 
healthy  lung  tissue,  if  possible. — Artificial 
Pneumothorax,  F.  G.  Simmons,  Virg.  Med, 
Monthly,  January,  1920,  257. 

ArtlQctal  Pneumothorax. — The  ordi- 
nary Saugman  needle  has  no  provision  for 
excluding  communication  with  the  external 
air  when  the  stopcock  is  opened  to  admit  the 
stylet.  To  obviate  this  defect  the  author 
has  designed  a  special  needle  with  a  little 
stuffing  box  like  that  of  Potain"s  aspirator 
screwed  into  the  mount  with  a  washer  to 
insure  perfect  tightness.  The  distance  from 
the  stopcock  of  the  needle  to  the  stuffing 
box  is  4.5  cm.  It  has  a  round  cutting  edge 
rather  than  a  sharp  point  and  a  specially 
constructed  holder.  In  use  the  holder  is 
adjusted  so  that  the  length  of  needle  pro- 
jecting through  the  cover-plate  corresponds 
with  the  estimated  thickness  of  the  chest 
wall,  and  so  that  it  may  be  readjusted  in 
situ  if  necessary.  .-Vs  soon  as  satisfactory 
oscillations  occur,  even  an  unexperienced 
assistant,  by  keeping  the  holder  pressed 
against  the  patient's  chest,  can  hold  the 
needle  in  the  proper  position  without  danger 
of  thrusting  it  in  more  deeply  or  partially 
withdrawing  it.    The  stylet  should  be  long 
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enough  to  project  about  1  cc.  beyond  the 
point  of  the  needle,  as  it  then  serves  as  a 
probe;  it  should  be  ground  perfectly  flat,  so 
as  to  push  the  visceral  pleura  before  it 
without  inflicting  a  puncture. — A  Note  on 
Artificial  Pneumothorax,  F.  C.  Cooky,  Brit. 
M.  J.,  March  27,  1920,  432. 

Treatment  of  Tuberculous  Peritonitis 
with  the  Quartz  Lamp. — There  were  21 
cases  treated,  including  12  children.  Gen- 
eral exposures  were  employed  with  great 
improvement  in  all  but  6  cases.  The  re- 
sult is  obtained  by  a  something  which  is 
carried  by  the  blood  stream.  There  was 
rapid  disappearance  of  fluid  and  marked 
general  improvement.  In  one  case  the  cir- 
cumference of  the  abdomen  decreased  10  cm. 
in  a  very  few  days. — Behandlung  lubcrkuloscn 
Peritonitis  mil  dcr  kunstlichen  Hiihcnsonne, 
Laquerer  &•  Lasser- Rilscher ,  Med.  Klin., 
1918,  291. 

Theory  of  Light  Treatment  in  Surgical 
Tuberculosis. — The  combination  of  sun- 
light with  hy-peremia  treatment  should  be 
the  method  of  choice  in  treating  bone  tuber- 
culosis. More  than  100  cases  of  severe 
types,  generally  complicated  with  fistulae, 
were  treated  and  they  were  healed  in  a  sur- 
prisingly short  time,  returning  to  normal 
function.  Both  agents  act  by  setting  up  a 
hyperemia. — Zur  Theorie  dcr  Lichlbchaiid- 
lung  chirurgischer  Tuberkulosen,  E.  Kisch, 
Miinch.  med.  Wchnschr.,  1917,  614. 

A  Clinical  Method  of  Dosage  of  Ultra- 
violet Rays. — The  unit  of  quantity  is  the 
quantity  of  ultraviolet  ray  which  acting 
normally  on  a  decinormal  solution  of  silver 
nitrate  of  1  cm.  thickness  can  reduce  1  mgm. 
of  silver  per  scm.  Having  got  this  unit, 
thick  paper  soaked  in  a  20  per  cent  solution 
of  potassium  ferrocyanide  was  used.  On  ex- 
posing this  paper  to  ultraviolet  rays,  the 
color  passes  from  the  initial  white  to  a  deeper 
and  deeper  yellow,  through  all  the  stages  of 
cream  and  sulphur  shades.  The  changes  of 
tint  of  the  indicator  under  the  influence  of 
different  doses  of  rays,  reckoned  in  the 
unit  of  quantity,  were  then  observed;  and 
at  the  same  time  the  different  skin  reactions 
to  these  different  doses  were  noted.  The 
indicator  is  termed  the  chromo-actinometer. 
This  consists  of  5  tints  which  are  those  taken 
by  the  reacting  strip  and  correspond  to  the 
following  doses:  J  unit,  2  units,  6  units,  12 
units  and  18  units  of  quantity.  Then  the 
skin  effects  of  each  of  these  doses,  as  meas- 
ured by  the  indicator,  are  as  follows: 


I  unit — slight  erythema 
2  units — erythema    followed    by    de- 
squamation 
6  units — photo-epidermatitis 
12  units — intense  photo-epidermatitis 
18  units — photo-dermatitis 

The  author  uses  these  reactions  especially 
for  treating  skin  affections,  and  with  his 
method  of  dosage  he  has  been  able  to  study 
the  quantity  of  rays  emitted,  varying  with 
the  intensity  of  the  current  of  the  lamp  in  a 
given  time,  and  has  also  been  able  to  show 
the  age  of  the  quartz  light. — A  Clinical 
Method  oj  the  Dosage  of  Ultraviolet  Rays,  H. 
Bordicr,  Arch.  Radiol.  &*  Electrol.,  April, 
1920,  366. 

Biological  Action  of  the  Ray. — Small 
doses  of  quartz  light  give  good  granulations 
while  large  doses  destroy.  Absorption  of 
the  ultraviolet  ray  occurs  in  the  corneum 
layer  while  the  biologic  action  occurs  in  the 
pigment  layer.  There  is  a  latent  period 
between  the  exposure  to  the  ray  and  the 
inflammatory  response,  which  period  allows 
the  to.xin  to  diffuse.  If  a  wet  bandage  is 
placed  on  the  skin  before  the  ultraviolet 
e.xposure,  the  action  is  weaker;  but,  if  dia- 
thermia  is  first  used,  there  is  a  more  rapid 
carrying  off  of  the  so  called  toxins  to  the 
depths,  and  therefore  the  local  reaction  to 
the  ultraviolet  rays  is  less.  Climate  is  of 
value  because  of  irritation  to  the  skin  by 
sun  and  cold  air.  The  author  theorizes  that 
the  corneum  layer,  by  means  of  a  fluorescence 
developed  under  the  action  of  the  ultraviolet 
ray,  can  send  out  rays  of  longer  wave  length 
and  that  his  so  called  beta  rays  are  developed. 
The  latter  produce  chemical  changes  at  the 
place  of  their  absorption.  Small  doses  of 
sunlight  give  the  best  results  by  stimulation. 
Hesselbach  showed  that  after  the  use  of 
ultraviolet  rays  there  were  decreased  number 
of  breaths  but  deeper  breathing  to  compen- 
sate. There  were  questionable  changes  in 
the  red  cells  and  the  hemoglobin,  but  the 
polymorphonuclear  cells  were  decreased. 
The  author  speaks  of  a  spectrosol  lamp  which 
gives  good  results,  developing  a  good  pig- 
ment. It  is  weaker  than  sunlight  but  has  a 
similar  qualitative  spectrum. —  Vber  biolo- 
gisckc  Strahlenwirkungen,  T.  Christen,  Strah- 
lenthcrapie,  1919,  ix,  165. 

The  Harm  to  the  Eyes  through  Light. 

— People  after  working  in  snowy  surround- 
ings see  everything  as  red  on  entering  a 
dark  place.  This  is  due  to  the  after-effect 
of  the  short  visible  rays  of  the  spectrum  in- 
fluencing the  retina.  The  ultraviolet  rays 
may    cause   a   scotoma   for   many    weeks. 
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Light  rays  may  cause  a  central  dark  spot  on 
the  retina  by  being  concentrated  on  the 
fovea.  The  retina  is  rather  safe  from  the 
ultraviolet  rays  because  the  latter  do  not 
penetrate,  but  the  long  waves  may  have  an 
action  on  the  retinal  piRmcntcd  cells.  The 
ultraviolet  rays  may  cause  cataracts  as  is 
seen  among  glass-blowers. —  Die  Scli/tdigiing 
der  Au^rn  dtinh  Liclil  und  ihre  Vrrhiilung, 
Birsch-llirschjctd,  Deulsih.  med.  Wchnschr., 
191S.  SS2. 

Influence  of  the  Sun  on  the  Circulat- 
ing Lymphocytes. —  blood  counts  were 
made  on  j8  individuals  before  going  to 
Woods  Hole,  Mass.,  for  their  summer  vaca- 
tion, and  on  returning.  Chronic  sunlight 
dermatitis  or  pigmentation  was  accompanied 
in  25  of  the  38  cases  by  an  appreciable 
increase,  both  absolute  and  relative,  in  the 
number  of  circulating  l>Tnphoc>1es.  Out 
of  13  with  no  increase.  6  failed  to  tan, 
3  were  so  dark  originally  that  it  was 
impossible  to  determine  an  increase  and  5 
had  a  very  high  count  from  the  first.  It 
seems  probable  that  the  lymphocytosis  ob- 
served in  the  majority  of  cases,  which  re- 
sembles the  response  of  animals  to  small 
doses  of  X-ray,  is  due  to  the  effects  of  the 
ultraviolet  ray,  although  one  cannot  elimi- 
nate the  effect  of  the  infrared  rays  or  heat 
waves. — Efcct  of  Exposure  to  the  Sun  on  the 
Circulating  L\mphoc\tes  in  Man.  H.  D. 
Taylor.  J.  Ex'per.  He'd.,  January,  1919,  41. 

The  Tuberculosis  Problem.— The  path- 
ologists claim  that  the  majority  of  the  popu- 
lation are  at  some  time  or  other  infected 
with  the  tubercle  bacillus,  but  only  a  certain 
proportion  develop  an  active  and  fatal  dis- 
ease. If  that  be  so  the  primary  question  to 
be  solved  in  the  study  of  tuberculosis  is 
what  physiological  and  environmental  factors 
are  responsible  for  maintaining  the  indi\nd- 
ual's  immunity,  and  what  factors  break 
down  his  resistance  and  help  to  develop  the 
active  disease,  .-\lmost  all  the  machinery  in 
the  struggle  against  tuberculosis  has  been 
directed  to  the  recognition  of  the  disease 
and  its  appropriate  treatment,  and  to  the 
attempt  to  prevent  infection  and  reinfection. 
But  correct  diagnosis  and  treatment  of  those 
who  are  ill  are  not  sufficient.  Tubercle  is 
the  indc.t  disease  of  social  conditions  and  it 
can  be  dealt  with  successfully  only  when  we 
begin  to  study  and  understand  the  causes  of 
immunity  in  those  who  are  infected  but  not 
diseased,  and  of  x-ulnerability  in  those  who 
succumb.  Sanatorium  treatment  is  of  value, 
but  it  would  be  much  better  to  try  to  provide 
such  conditions  of  life  and  labor  as  would 
render  the  expensive  sanatorium  unneces- 
sary.   Xot  only  would  such  conditions  pre- 


vent a  large  amount  of  tuberculosis,  but 
also  many  other  evils  associated  with  bad 
social  environment. — Some  Aspects  of  th* 
Tuberculosis  Froblem,  T.  D.  l.istcr,  Lancet, 
February  21,  1920,  cxcviii,  ■>25. 

Needed  Changes  In  Antltut>erculosts 
Work. — The  writer  advocates  a  campaign 
against  tuberculosis  by  (I)  education  through 
the  newspapers  teaching  the  public  the 
various  signs  of  early  tuberculosis  and  by 
placards  in  public  places,  and  (2)  legislation, 
e.g.,  drastic  laws  against  promiscuous  e.ipcc- 
toration,  a  place  of  detention  for  incorrigible 
consumpti\es,  reporting  of  every  case  of 
tuberculosis,  municipal  control  of  milk  supply, 
laws  against  quacks.  All  persons  should  be 
e.xamincd  for  tuberculosis  every  three  years. 
Each  state  should  have  a  tuberculosis  de- 
partment to  provide  for  impecunious  cases. 
Physicians  should  learn  to  make  early  diag- 
noses. Public  opinion  must  be  educated  to 
this  end. — Needed  Changes  in  Antitubercu- 
losis Work,  11.  F.  Gammons,  Dallas  if.  J., 
April,  1920,  vii,  11. 

Reforms  In  Campaign  against  Tuber- 
culosis.— The  campaign  against  tuberculosis 
has  two  distinct  phases:  (1)  curative  mea- 
sures dealing  with  the  infectious  agent;  (2) 
preventive  measures  dealing  with  the  socio- 
logical and  economic  conditions,  which  turn 
a  comparatively  benign  parasitic  invasion 
into  a  cause  of  sickness  or  death.  Much  of 
the  present  day  schemes  have  to  deal  with 
the  treatment  of  the  sick;  and  whether  the 
infectiousness  of  the  tubercle  bacillus  is 
high  or  low,  the  effort  in  the  direction  of  cure 
is  practically  wasted  for  purposes  of  preven- 
tion. Diagnosis  is  paramount,  and  although 
difficult  at  times,  it  frequently  is  not  made 
because  of  a  deficiency  in  medical  education. 
Therefore,  practitioners  have  to  receive  a 
better  training  in  all  matters  concerning  tu- 
berculosis. As  regards  the  institutional 
treatment  of  tuberculosis  the  following  sug- 
gestions are  offered:  (1)  To  confine  treat- 
ment in  ordinary  sanatoriums  to  the  early 
cases.  (2)  To  provide  homes  for  advanced 
cases,  but  without  compulsory  segregation, 
since  the  patient  as  the  source,  and  the  tuber- 
cle bacillus  as  the  specific  cause,  of  the  mal- 
ady represent  only  one  phase  of  the  etiology 
and  a  relatively  less  important  one  at  that. 
(3)  To  provide  farm  colonies  for  consump- 
tives and  convalescents.  The  alleviation  of 
distress  achieved  thereby  does  but  little  for 
the  eradication  of  the  socio-economic  causes 
which  produce  it.  (4)  To  throw  the  cost  of 
these  various  institutions  upon  the  public 
fund.  The  tuberculosis  officership  is  in  need 
of  reform.  Part  time  position  and  adequate 
pay  would  meet  this  need,  and  would  also 
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provide  leisure  and  facilities  for  reading, 
thinking  and  teaching.  Then  again  in- 
patient work  as  well  as  out-patient  and  ad- 
ministration work  would  tend  to  neutralize 
the  cramping  influences  of  this  officership. 
Promotion  to  the  chief  tuberculosis  office 
position  shall  be  made  from  amongst  the 
tuberculosis  officers.  Pri\ate  practice 
should  be  permitted.  The  preventive  meas- 
ures are  largely  economic  and  political. 
Adequate  housing  and  distribution  of  the 
population  are  foremost  problems.  Poverty, 
overcrowding,  lack  of  fresh  air  and  of 
sunshine  have  scientifically  been  determined 
to  be  the  most  important  etiological  factors 
in  tuberculosis.  A  proper  preventive 
measure  is  the  open  air  school,  wnich, 
however,  ought  to  be  instituted  universally 
and  not  limited  to  a  small  portion  of 
the  tuberculous  children.  Education  to 
counteract  ignorance  and  superstition  will 
be  made  possible  only  when  the  recipient 
is  not  overworked,  not  an,xious,  and  not 
dulled  by  the  monotony  of  his  occupation. 
Industrial  welfare  should  be  more  wide- 
spread. All  the  above  measures  impl\-ing 
an  economic  revolution  can  be  brought  about 
not  through  bureaucratic  decrees,  but  rather 
through  the  awakening  of  the  mass  of  the 
people  to  the  vital  issues  of  public  health. — 
Stiggi'sted  Reforms  in  the  Campaign  against 
Tuberculosis.  S.  V.  Pearson.  J.  Slate  Med., 
May,  1920,  x.tviii,  144. 

Village  Tuberculosis  Settlements. — A 

deputation  recently  visited  the  British  Min- 
ister of  Health  to  urge  the  establishment  of 
village  settlements  for  tuberculous  e.x-soldiers 
as  recommended  in  the  Report  of  the  Inter- 
departmental Committee  on  Tuberculosis. 
This  report  also  recommended  additional 
sanatorium  accommodation  and  increased 
provision  for  training  of  tuberculous  ex- 
soldiers.  The  reason  presented  for  the  es- 
tablishment of  such  WUage  communities 
was  that  sanatorium  treatment,  even  where 
accompanied  by  training  in  suitable  occu- 
pations, had  been  found  to  be  inadequate  as 
a  means  of  combating  tuberculosis,  because 
patients  who  returned  from  the  sanatorium 
to  ordinary  conditions  of  life  and  work  were 
unable  to  maintain  health  and  earn  a  liv- 
ing permanently.  In  the  Nillage  settlement 
one  could  work  under  conditions  that  would 
enable  him  to  maintain  his  health  and  have 
his  family  with  him.  The  ex-soldier's  earn- 
ings would  be  supplemented  by  his  pension, 
but  in  the  case  of  the  civilian  the  earnings 
would  have  to  be  supplemented  in  some  other 
way.  The  community  however  would  gain 
in  the  result  by  the  prevention  of  the  spread 
of  infection  and  by  the  fact  that  the  patient 
would  remain  a  productive  worker.     It  was 


stated  that  out  of  thirty  cases,  that  had  come 
to  the  Cambridgeshire  Tuberculosis  Colony 
from  sanatorium  treatment  and  training,  not 
one  had  died  in  four  years.  The  Minister  of 
Health  assured  the  deputation  of  his  good 
will  and  favorable  attitude  toward  the  vil- 
lage settlement  plan. —  Village  Tuberculosis 
Settlements,  Editorial,  Brit.  M.  J.,  April  3, 
1920,  476. 

The  Municipal  Workshop  for  the  Con- 
sumptive Ex-Soldler. — In  the  treatment 
of  the  tuberculous  the  need  has  been  in- 
creasingly felt  for  some  method  of  consoli- 
dating the  benefits  gained  by  sanatorium 
treatment  and  providing  suitable  employ- 
ment for  arrested  cases  before  returning  them 
to  work  under  competitive  conditions.  A 
scheme  has  been  devised  for  ex-soldiers  in 
England  suitable  for  any  township,  whereby 
municipal  workshops  are  established  pro- 
viding first  training  in  occupations  suitable 
for  arrested  tuberculous  cases,  and  later 
gainful  emplo\-ment  at  these  occupations, 
in  such  localities  where  the  men  may  set  up 
a  home.  The  work  should  consist  of  light 
manual  emplo}-ment  in  selected  trades 
graded  from  fairly  heavy  work  to  the  lightest 
possible.  Carpentrj-  and  cabinet-making 
represent  the  first  type,  basket-making  the 
second.  The  shops  should  be  open  for  eight 
hours  a  day.  but  the  time  each  man  should 
work  must  be  regulated  by  the  medical  of- 
ficer. Each  hour  of  work  should  be  paid  for 
at  the  union  rate  for  that  trade.  The  mid- 
day meal  should  be  pro\'ided  for  at  the  shop, 
and  provisions  made  for  proper  rest  periods. 
A  home-\'isiting  schedule  would  also  be  a 
necessarj-  part  of  the  plan  to  proWde  aid 
and  ad\nce  in  maintaining  proper  home 
hygiene.  Under  this  plan,  many  men  will 
become  able  to  work  the  full  day,  and  in 
some  cases  men  will  be  able  to  return  to 
ordinarj'  industry  after  one  or  two  years  in 
the  workshop.  In  other  cases  the  workshop 
period  must  be  longer,  and  in  others  per- 
manent. But  any  loss  in  this  latter  group 
will  be  compensated  for  by  preventing  infec- 
tion in  ordinarj'  workshops  and  the  conse- 
quent fresh  incidence  of  tuberculosis.  Sol- 
diers, of  course,  in  addition  to  their  wages 
would  recei\e  pensions  assessed  according  to 
their  disability.^  7"Ae  Municipal  Workshop; 
a  Scheme  for  the  Post-Sanatorium  Employ- 
ment of  the  Consumptive  Ex-Soldier,  F.  S. 
Turner,  Lancet,  February  21, 1920,  457. 

Schemes  and  Methods  In  Tuberculosis 
Work. — Gradual  increase  in  the  earning 
power  and  leisure  of  the  general  population, 
rehousing  schemes,  supervision  of  milk  sup- 
ply, voluntary  notification  of  phthisis,  etc., 
had  done  much  to  reduce  the  incidence  of 
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tuberculosis  even  prior  to  the  I'M!  N'ational 
Health  Insurance  Act.  The  latter  provides, 
in  addition  to  the  above  measures,  "sana- 
torium benefit"  for  insured  and  dependent 
persons,  and  pending  admission  to  the  san- 
atorium, domiciliary  and  dispensary  treat- 
ment with  or  without  a  Krant  for  extra  nour- 
ishment. The  resources  practically  limited 
the  operation  of  the  act  to  the  insured,  being 
entirely  inadequate  for  the  dependents. 
Amalgamation  of  the  Local  Insurance  Com- 
mittee with  the  Local  Sanitary  Authority 
and  the  pooling  of  their  funds  provide  for 
the  distribution  of  the  expenditure  between 
the  rates  and  the  insurance  fund.  A  dia- 
gram of  the  scheme  is  as  follows: 


discipline  the  daily  routine  must  be  arranged 
with  a  provision  for  interest,  amusement  and 
recreation.  Prevention  of  tuberculosis  is 
more  im[x)rtant  by  far  than  its  cure.  The 
chief  ciTective  measures  operating  in  that 
direction  are  rehousing,  milk  supply  super- 
vision, and  segregation. — Schemrs  and  Meth- 
ods in  Tuberculosis  Work,  B.  T.  J .  Glover, 
J.  Stale  Med.,  May,  1920,  xxviii,  NO. 

Community  Responsibility  at  the  End 
of  Sanatorium  Treatment. — Most  tuber- 
culous patients  when  discharged  from  pub- 
lic sanaloriums  are  not  cured,  but  merely 
improved,  with  arrested  or  quiescent  lesions, 
and,  if  subjected  to  unfavorable  conditions, 
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Thus  domiciliarj-  and  dispensary  treatments 
are  not  available  for  the  noninsured  and  the 
nondependents.  This  break  in  the  campaign 
against  tuberculosis  should  be  filled  by  an 
authorization  to  expenditure  for  this  pur- 
pose by  the  Health  Ministry  (Public  Health 
Act,  Oct.,  1913).  Suitable  accommodations, 
suitable  employment  and  financial  help  are 
the  essence  of  the  after  care  of  any  of  the 
three  t>pes  of  treatment.  Colony  settle- 
ments run  by  Sanitar>-  Authority,  constant 
help  and  adWce  by  means  of  visiting  by  the 
After  Care  Committee,  financial  assistance 
to  the  patient  or  his  dependents  to  compen- 
sate the  diminished  earning  power,  would 
tend  to  increase  the  standard  of  living  and 
hence  the  resistance  of  the  consumptive. 
Segregation  is  an  important  function  of  the 
sanatorium.  But  the  accommodation  of  well 
equipped  institutions  is  wasted  upon  ad- 
vanced cases.  The  special  ward  for  ad- 
vanced cases  is  not  a  solution,  since  the 
patient  regards  the  admission  thereto  as 
equivalent  to  a  death  warrant  and  prefers 
to  return  home.  Compulsor>'  segregation 
would  solve  the  problem,  but  is  naturally 
objectionable.  Some  isolation  scheme  free 
from  compulsion  is  desirable.  The  monot- 
ony of  the  sanatorium  life  makes  it  difficult 
to  persuade  the  patient  to  remain  there  an 
adequate    time.    Without    imp>airing    the 


are  in  danger  of  breaking  down.  The  sana- 
torium is  properly  a  great  training  school  for 
the  tuberculous  where  they  are  taught  how 
to  live,  to  secure  and  retain  arrest  of  the 
disease.  For  the  best  results  a  social  seri'ice 
follow-up  system  should  be  established  by 
eveiy  sanatorium.  A  public  health  nurse  or 
similar  ot}icer  should  visit  the  patient's 
home,  and  see  that  proper  conditions  are 
established  for  healthful  living,  and  patients 
should  be  taught  to  visit  the  clinic  on  the 
slightest  sign  of  any  renewed  acti\nty  of  the 
disease,  or  routinely  once  or  twice  a  year  if 
there  are  no  unfavorable  sj-mptoms.  His 
work  should  be  selected  according  to  his 
physical  condition,  and  it  should  be  seen  to 
that  his  working  environment  is  sanitan,'  and 
wholesome.  Very  few  sanatoriums  have  any 
satisfactory  follow-up  system,  but  it  is  the 
duty  of  the  community  to  render  this  fur- 
ther service  to  the  patient,  which  will  give 
the  greatest  possible  returns  on  the  money 
expended  for  sanatorium  treatment. — Does 
Community  Responsibility  End  when  Sana- 
torium Treatment  has  been  Given?  R.  C. 
Kirkuvod,  Med.  Rec,  May  1,  1920,  xcvii, 
738. 

Tuberculosis  In  Albania. — .\  survey  just 

completed  by  American  Red  Cross  doctors 
in  Albania  shows  that  there  are  over  300,000 
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cases  of  tuberculosis  in  that  country,  80  per 
cent  of  the  entire  popuhition  being  affected. 
—  News  of  the  Week,  Med.  Rcc.  June  19, 
1920,  xcvi'i,  1049. 

Tuberculosis   and    Economic   Condi- 
tions of  the  Poorer  Population  in  Trier. 

— House  to  house  visits  were  made  at  the 
homes  of  1017  of  the  poorer  families  of 
Trier  bv  German  speaking  nurses  of  the  U. 
S.  Army  Corps  in  1919.  There  were  282 
families  with  a  history  of  tuberculosis,  and 
379  families  where  some  member  had  tuber- 
culosis. There  were  343  cases  of  pulmonary 
tuberculosis,  249  cases  of  scrofula,  and  43 
cases  of  other  forms  of  tuberculosis.  The 
children  were  most  frequently  affected.  The 
diagnosis  of  scrofula  had  often  been  made  by 
the  family  physician,  and  probably  more 
frequently  than  the  symptoms  warranted. 
The  families  visited  included  many  who  came 
to  the  German  dispensary  on  account  of 
sickness.  The  visits  showed  the  frequency 
of  tuberculosis,  also  the  infected  surround- 
ings, and  the  kind  of  human  material  which 
would  prove  an  easy  prey  to  the  tubercle 
bacillus.  The  investigation  revealed  very 
clearly  that  the  poorer  people  had  suffered 
great  hardships  on  account  of  the  war,  and 
that  disease,  especially  tuberculosis,  had  in- 
creased due  to  overwork,  neglect  of  homes 
and  children,  largely  on  account  of  mothers 
working  out,  and  especially  due  to  the  war 
rations  with  its  consequent  malnutrition. — 
Economic  Conditions  of  the  Poorer  Popula- 
tion of  the  Citv  of  Trier,  E.  H.  Brims, 
Mil.  Surg.,  April,  1920,  xvi,  418. 

Institutional  Accommodations  for 
Tuberculosis. — We  recently  received  the 
following  circular  letter  from  the  Surgeon 
General  of  the  U.  S.  Public  Health  Service: 

"At  the  present  time,  with  thousands  of 
cases  of  tuberculosis  among  discharged  sol- 
diers entitled  to  medical  care  and  treatment 
at  the  hands  of  the  Public  Health  Service, 
we  find  ourselves  confronted  by  the  fact 
that  practically  nowhere  will  general  hos- 
pitals admit  this  class  of  patients;  moreover 
there  is  almost  everywhere  throughout  the 
United  States  a  lamentable  shortage  of  hos- 
pital facilities  for  those  ill  with  tuberculosis. 
The  opening  of  general  hospitals  to  this  class 
of  patients  would  do  very  much  more  than 
provide  relief  for  a  large  class  of  unfortu- 
nates; it  would  undoubtedly  contribute 
enormously  to  the  efforts  now  being  made 
to  control  tuberculosis. 

"As  conditi  ns  are  now,  the  interne  serv- 
ing his  time  in  any  of  the  genera!  hospitals 
has  practically  no  opportunity  whatever  to 
familiarize  himself  with  the  diagnosis  and 


treatment  of  pulmonary  tuberculosis.  It  is 
small  wonder,  therefore,  that  so  large  a 
proportion  of  the  general  practitioners  fall 
so  far  short  in  their  diagnosis  of  pulmonary 
tuberculosis.  The  present  practice  also 
fosters  the  erroneous  belief  in  some  miracu- 
lous virtue  in  climate  in  the  treatment  of 
tuberculosis,  yet  those  familiar  with  the 
disease  recognize  that  it  is  the  proper  use  of 
fresh  air  which  constitutes  the  valuable  ele- 
ment in  treatment  at  the  various  well-known 
sanatoria. 

"In  an  effort  to  make  better  provision  for 
the  tuberculous  among  discharged  soldiers, 
and  at  the  same  time  to  help  bring  about  an 
impro\-ement  in  our  campaign  against  tuber- 
culosis. Dr.  Hugh  S.  Gumming,  Surgeon 
General  of  the  U.  S.  Public  Health  Service, 
has  sent  the  following  telegram  to  the  Amer- 
ican Medical  Association,  now  in  session  in 
New  Orleans,  La.: 

"I  desire  to  urge  more  active  participation 
by  the  general  practitioner  and  by  general 
hospitals  in  the  treatment  of  tuberculosis. 
To  insure  earlier  diagnosis,  properly  train  in- 
ternes and  other  personnel,  popularize  treat- 
ment in  the  home  climate,  provide  additional 
facilities,  I  earnestly  indorse  the  resolution 
passed  by  the  National  Tuberculosis  Associa- 
tion in  1916,  recommending  that  general  hos- 
pitals should  admit  tuberculous  patients  and 
provide  separate  wards  for  that  purpose. 
Sanatoriums  and  specialists  in  tuberculosis 
will  always  be  needed  and  we  should  have 
more  of  them,  but  I  believe  that  success  in 
the  antituberculosis  campaign  is  largely  de- 
pendent upon  first,  convenient  facilities  for 
observation  and  prompt  treatment  of  pa- 
tients with  open  tuberculosis,  and  second,  in 
a  sharpened  perception  and  higher  degree  of 
skill  by  which  the  family  doctor  will  make 
early  diagnosis  or  e\-en  forestall  the  develop- 
ment of  clinical  tuberculosis  in  the  adult 
before  a  definite  diagnosis  is  possible.  To 
provide  adequate  care  for  tuberculous  ex- 
ser\dce  men  and  others,  to  protect  infants 
from  infection,  enUst  the  aid  of  the  general 
practitioner,  allay  phthisiophobia,  and  im- 
prove home  treatment  of  tuberculosis,  the 
opening  of  general  hospitals  to  this  most 
common  of  all  serious  diseases  will  materially 
assist." 

While  the  conditions  mentioned  may  pre- 
vail elsewhere  in  the  country,  for  the  past 
two  years  there  have  been  constant  vacancies 
in  the  institutions  available  to  cases  of 
tuberculosis  in  this  city.  Of  the  present 
available  bed  capacity  of  4,200,  there  are 
vacancies  to  the  number  of  ,S50.  We  have 
recently  published  several  articles  in  regard 
to  climate  in  the  treatment  of  tuberculosis. 
—Weekly  Bull.,  Dept.  of  Health,  N.  Y. 
City,  May  29,  1920,  170. 
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S360,0(y  for  Tuberculosis  Hospital.— 
The  Marlon  I'lUinty  IDuncil  authorized  a 
county  bond  issue  of  $J,SO,(XX)  for  new  build- 
inRS  at  the  county  tul>crculosis  hospital, 
which  was  an  increase  o(  $50,000  over  the 
amount  asked  bv  the  board  of  manaKers. — 
Indianap.  .\t.  J.',  May,  1920,  xxii,  251. 

New  Tuberculosis  Hospital.— Plans  are 

under  way  for  tlic  istaljlishmcnt  of  a  tuber- 
culosis hospital  to  cost  SI. 500.000  at  Gabriels, 
N.  Y.,  bv  the  Knights  of  Columbus. —  Srxs 
Items,  N.  York  .U.  J.,  June  12,  1920,  cxI, 
1042. 

Tuberculosis  Hospital  for  Public 
Health  Service.— The  tuberculosis  sana- 
torium heretofore  operated  by  the  army 
authorities  at  Fort  bayard,  New  Mexico, 
has  just  been  transferred  to  the  U.  S.  Public 
Health  Service  and  will  soon  be  available 
for  trcatinK  discharKed.  disabled  soldiers. 
The  Fort  Havard  Sanatorium  will  pro\-ide 
the  Public  Health  Service  with  1.000  addi- 
tional beds  to  care  for  its  tuberculous  pa- 
tients. The  present  sanatorium  at  Deming 
will  be  held  in  reser\e,  specially  for  winter 
use.  .\t  the  Fort  Bayard  Sanatorium  the 
Public  Health  Service  will  treat  only  ambu- 
latory cases  of  tuberculosis,  in  which  the 
prognosis  is  favorable.  Patients  will  be  ad- 
mitted only  after  careful  observation  else- 
where to  make  sure  that  their  condition  is 
suitable  for  successful  treatment  at  a  high 
altitude. —  Neus  Items,  A'ew  York  M.  J., 
June  12,  1920,  cxl,  1043. 

State  Regulation  of  Boarding  Houses 
for  Tul)erculosls.— .\  bill  introduced  into 
the  New  York  State  legislature  by  Senator 
Julius  Miller  provides  for  the  licensing  of 
boarding  houses  for  tuberculosis  patients  and 
for  their  super\ision  by  the  State  and  local 
health  boards.  Tuberculosis  patients  will  be 
permitted  to  go  only  to  country  places  where 
the  climate  is  suitable,  the  houses  maintained 
in  sanitary  condition  consistent  «ith  the 
demands  of  the  sufferers,  the  food  adequate, 
and  medical  supervision  for  emergencies 
furnished  by  the  State.  Patients  unable  to 
pay  will  be  aided  by  the  State.  Others 
will  be  required  to  pay  one  third  of  their 
expenses,  one  third  will  be  paid  by  the  county 
and  the  other  third  by  the  State. 

Tuberculosis  In  Relation  to  Life  In- 
surance.— Romanelli  anah-zes  May's  re- 
port on  this  subject,  and  compares  the  con- 
clusions with  his  own  experience,  which 
suggests  the  advantage  of  postponing  accep- 
tance of  a  candidate  who  has  recently  had  a 
tuberculous  process  in  a  bone  or  joint,  in 


the  urinary  apparatus  or  peritoneum.  In 
75  per  cent  of  his  cases,  when  pulmonary 
tuberculosis  developc<l  later  the  interval  was 
not  over  three  years.  With  a  clinically 
cured  pulmonary  lesion,  he  warns  that  there 
may  still  be  lire  under  the  ashes,  and  a 
trauma  or  infectious  disease  may  fan  it  into 
a  flame.  This  occurred  in  many  cases  during 
the  influciua  epidemic.  ,\  ten  year  inter- 
val, however,  is  a  gixxl  guarantee,  other 
things  being  equal,  with  a  progressively  de- 
creasing extra  risk  premium. —  La  tubercotosi 
in  rapporto  aJl'assicurazione  vita,  I.  Roman- 
elli, Policlin.,  January  5,  1920,  xxvii,  9. 

Labor  Tuberculosis  Association  Com- 
mittee.— .\t  a  recent  conference  in  New 
York  of  the  .New  York  Tuberculosis  .Associa- 
tion and  the  Labor  Sanitary  Conference,  a 
joint  committee  was  appointed  consisting 
of  five  representatives  in  ea«h  organization. 
The  work  of  the  committee  will  consist  in 
endeavoring  to  reach  labor  bodies  and  trade 
councils,  particularly  indi\idual  unions  repre- 
senting the  greatest  health  hazard,  distri- 
bution of  literature,  arrangement  of  talks 
and  exhibits,  encouragement  of  shop  sani- 
tation committees,  health  lectures,  and  in 
arranging,  if  f)ossible,  for  confidential  medi- 
cal examination  of  employees  or  members 
of  unions  in  the  workshop  or  in  cooperation 
with  occupational  or  tuberculosis  clinics. 
The  members  of  the  committee  are:  For 
the  New  York  Tuberculosis  .Association: 
Dr.  Louis  I.  Harris,  chairman.  Dr.  George 
M.  Price,  Dr.  Edward  McSweeny,  John 
Fitch  and  Paul  Keimaday.  For  the  Labor 
Sanitation  Conference:  Alfred  Boulton, 
Miss  Maud  Swartz,  Meyer  .-Vbramson,  Frank 
B>Tne  and  Frederick  Gaa. — Editor.  Notes, 
N.  York  M.  J.,  March  6, 1920,  cxl,  429. 

Tuberculosis  In  Husband  and  Wife. — 

In  an  investigation  which  covered  1,000 
successive  dispensary  cases,  Minnig  found 
that  502  of  the  patients  were  married  and 
498  were  single,  .\mong  these  502,  there 
was  active  tuberculosis  in  husband  and  wife 
in  44  cases,  or  8.7  percent.  Of  the  44  cases, 
22  of  the  consorts  had  died  of  tuberculosis, 
or  50  per  cent.  Of  the  22  sur\i\ing  con- 
sorts, 17  were  men  and  5  were  women.  In 
these  22  tubercle  bacilli  were  present  in  12 
of  the  widow^s  or  widowers.  The  period  of 
illness  extended  from  four  months  to  twenty 
years.  Minnig  did  not  include  in  the  44 
any  cases  in  which,  for  instance,  there  was 
dulness  with  suppressed  breath  sounds  or 
even  bronchovesicular  breathing  at  one  or 
both  apices  and  a  vague  history  of  pleurisy 
or  other  mild  s\Tnptoms,  but  no  moisture. 
No  doubt  many  of  these  were  tuberculosis 
carriers,  yet  not  clinically  open  cases  of 
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tuberculosis;  but  they  were  open  cases  part 
of  the  time. — Incidence  of  Tuberculosis  in 
Husband  and  Wife.  A.  Minnig,  J.  Am.  M. 
Ass.,  May  22,  1920,  Ixxiv,  1445. 

Respiratory  Disease  Transmission  by 
Inanimate  Objects. — Cumming  has  sug- 
gested, in  discussing  the  transmission  of 
influenza  and  influenzal  pneumonia,  that 
the  hands  are  important  factors  in  the  con- 
veyance of  germs  to  healthy  persons,  and 
furthermore  that  hand-to-mouth  infection 
will  account  for  the  major  part  of  this  trans- 
mission. In  these  studies  the  methods  of 
washing  army  mess-kits  were  particularly 
concerned,  as  the  %vash  water  served  as  a 
means  for  the  contamination  of  the  hands  in 
the  groups  sho%ving  high  influenza  rates.  In 
a  later  article,  Cumming  reports  the  results 
of  a  study  of  pneumonia  in  institutions,  in 
some  of  which  eating  utensils  were  washed  by 
hand  and  in  others  by  machine  washers.  In 
the  first  group  the  pneumonia  rate  was  much 
higher  than  in  the  second  group.  Still  more 
recently  the  same  investigator  has  laid  pri- 
mary emphasis  on  tableware,  particularly 
spoons,  forks  and  knives,  as  a  means  of 
transmitting  tuberculosis.  This  point  of 
view  is  confirmed  by  deaths  of  guinea  pigs 
from  tuberculosis  in  25  per  cent  of  instances 
after  injections  of  sediment  from  water  in 
which  spoons  used  by  tuberculous  patients 
had  been  rinsed  after  washing.  In  accept- 
ing these  findings,  however,  it  should  be 
remembered  that  in  intelligent  households 
silverware  is  usually  both  washed  and  rinsed 
before  being  used  again.  It  would  be  inter- 
esting to  know  the  influence  of  the  combina- 
tion of  these  operations  on  freeing  spoons 
from  tubercle  bacilli.  The  work  of  Cum- 
ming focuses  the  attention  of  sanitarians  on 
other  means  of  conveying  germs  of  respira- 
tory diseases  than  by  droplet  infection  di- 
rectly from  mouth  to  mouth.  More  data  are 
needed  to  show  that  these  means  are  really 
the  major  ones.  It  is  probably  true  that  the 
inanimate  objects  and  hands  are  capable  of 
conve^nng  disease  germs  as  well  as  are  the 
infectious  droplets,  and  it  is  possible  that 
too  little  attention  has  been  given  to  them. — 
Editorial,  J.  Am.  M.  Ass.,  May  22,  1920, 
Ixxiv,  1462. 

Pathologic  Respiratory  Conditions  as 
Affecting  Shape  of  Chest. — Wenckebach's 
article  supplements  one  published  in  1907  on 
the  pathologic  relations  between  the  respira- 
tion and  the  circulation.  He  here  discusses 
the  si.x  main  factors  influencing  the  form  of 
respiration  and  shape  of  the  thorax,  e.g., 

(1)  the  bony  thorax  and  the  spinal  column, 

(2)  the  influence  of  gravity  on  the  shape  of 


the  thorax,  (3)  the  abdomen  as  support  of 
the  thorax,  (4)  the  elastic  traction  of  the 
lung,  (5)  the  forces  of  respiration  and  (6) 
importance  is  ascribed  to  extreme  leanness 
as  this  allows  the  so  called  asthenia  shape  of 
the  thorax  to  develop  even  without  any  con- 
stitutional anomaly  or  congenital  predis- 
position. The  muscles  of  the  back  play  an 
important  r61e  in  quiet,  unconscious  respi- 
ration as  well  as  in  forcible  inspiration. 
Humming  with  the  lips  closed,  as  a  breath- 
ing exercise  and  for  study  of  the  action  of 
the  abdominal  muscles  is  highly  commended. 
With  this,  the  diaphragm  is  drawn  up  ex- 
tremely high  in  the  chest  as  the  humming 
continues  to  the  limit  of  expiration.  Cough- 
ing is  still  more  instructive  for  study  of  the 
muscles  involved  in  respiration.  The  dia- 
phragm like  all  other  muscles  is  subject  to 
reflex  influences,  and  its  excursions  can  be 
modified  from  distant  points.  When  breath- 
ing quietly,  with  mouth  closed,  if  the  mouth 
is  opened  suddenly,  the  diaphragm  rises  a 
little.  Continuing  the  even  breathing  with 
the  mouth  open,  it  is  evident  that  conditions 
in  the  respiration  are  quite  different  from 
what  they  were  before.  The  sinking  of  the 
root  of  the  tongue  when  the  mouth  is  opened 
may  explain  this  difference  in  the  tonus  of 
the  diaphragm.  Whatever  the  explanation, 
there  is  no  doubt  that  this  modified  behavior 
of  the  diaphragm  is  an  element  not  to  be 
overlooked  in  habitual  mouth-breathing. — 
Uber  pathologischc  Atmnngs-  und  Thorax- 
formcn,  F.  Wenckebach,  Wien.  Arch.  f.  inn. 
Med.,  March  1,  1920,  i,  1. 

Occupation  and  Tuberculosis. — In- 
door workers  are  more  prone  to  respiratory 
diseases  because  they  are  frequentl)-  crowded 
together,  and  their  work  requires  faulty 
posture.  The  protection  afforded  by  the 
nose  and  throat  is  gradually  overcome  and 
the  dust  reaches  the  lungs  or  is  swallowed 
with  the  saliva.  The  character  of  the  dust 
determines  the  amount  of  the  resulting  in- 
jury. When  the  chemical  composition  of 
the  dust  is  similar  to  the  natural  constitu- 
ents of  the  body,  as  in  the  case  of  lime  work- 
ers, the  damage  is  less.  Only  the  finest 
particles  of  dust  reach  the  lungs.  There  is 
a  great  discrepancy  in  the  number  of  deaths 
in  peoples  of  different  trades  who  are  exposed 
to  the  same  kind  of  dust  The  metallic 
dusts  are  the  most  frequent  cause  of  pul- 
monary fibrosis.  The  presence  of  dust  alone 
does  not  account  for  the  undue  prevalence 
of  tuberculosis  in  certain  occupations.  Ev- 
erything which  undermines  the  general 
health,  such  as  alcohol  or  inherited  weakness, 
are  important  contributory  factors.  Wel- 
fare legislation,  factory  sanitation,  and  per- 
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sonal  hyuicne  have  produced  Rratifying  re- 
sults.— Vccupiilion  in  Relation  lo  Tubrrculo- 
sis,  C.  M.  Kobtr.  Pub.  Jleallh  Rep.,  March 
26,  1920,  xxxt,  751. 

Tuberculosis  In  Dogs  and  Cats.— rctit 
expatiates  on  the  facility  with  which  human 
tuberculosis  is  transmitted  to  dogs  and  cats, 
and  the  danger  of  infection  from  those  with 
intestinal,  pulmonary  and  open  skin  lesions. 
Any  dog  or  cat  should  be  regarded  with 
suspicion  when  it  is  growing  thin  and  coughs, 
or  has  a  diarrhea  or  persisting  ulceration  on 
the  face  or  neck.  The  pus  from  these  latter 
lesions  in  particular  swarms  with  tubercle 
bacilli. —  Les  formes  ouverles  de  la  luberculose 
ekes  les  carnivores  domestiqiirs.  G.  Petit,  Bull. 
d.  I' Acad.  d.  Mid.,  Sovember  IS,  1919,  Ixxxii, 
310. 

Toll  of  Cattle  Tuberculosis.— Tubercu- 
losis was  responsible  for  the  condemnation 
of  more  cattle,  slaughtered  under  Federal 
meat  inspection  last  year,  than  all  other  dis- 
eases combined.  Information  fron  the  Bu- 
reau of  .\nimal  Industry,  United  States  De- 
partment of  .\griculture,  shows  that  59.547 
carcasses  of  cattle  were  condemned  on  post- 
mortem inspection,  and  of  that  number 
37,600  were  the  result  of  tuberculosis.  In 
addition  53,652  parts  of  cattle  carcasses  were 
condemned  for  the  same  cause. — Matters  of 
Current  Interest,  Am  J.  Vet.  Med.,  June, 
1920,  IT,  45. 

Thermal  Reaction  Following  Intra- 
cutaneous   Injection    of   Tuberculin. — 

Investigations  at  the  University  of  Califor- 
nia E.xperiment  Station  have  pointed  out 
that  the  intradermal  injection  of  tuberculin 
in  suitable  doses  gives  rise  to  a  thermal  re- 
action similar  to  the  one  obtained  by  the 
subcutaneous  method.  The  intracutaneous 
dose  used  by  the  California  state  veterinarian 
in  official  testing,  0.2  cc.  of  5  per  cent  solu- 
tion of  alcoholic  precipitated  tubercuhn.  is 
sufficient  to  bring  forth  this  result.  The 
practical  application  of  these  observations 
is  endent.  One  may,  by  one  injection,  make 
use  of  two  diagnostic  manifestations  of 
tuberculin  application,  namely,  general  re- 
action as  indicated  by  rise  in  temperature 
and  a  local  reaction.  The  San  Francisco 
County  Medical  Milk  Commission  has  re- 
cently adopted  this  method  of  testing  for 
additions  to  herds  producing  certified  milk. 
The  subcutaneous  test  was  formerly  used. 
When  only  one  obser\-ation  can  be  made, 
we  have  made  it  at  seventy-two  hours,  others 
prefer  ninety-SLT  hours.  Some  reactions  do 
not  occur  until  after  the  seventy-second  hour, 
but  we  are  not  satisfied  that  there  is  not  an 
equal  or  larger  number  of  cattle  in  which 


definite  positive  reactions  have  l>een  present 
but  disappeared  before  the  ninetv-sixth  hour. 
—Am.  J.   Vet.  Med.,  June,  1920,  xv,  295. 

Percentage  of  Tuberculous  Cattle  Re- 
duced.—  F.xicnsivc  tests  recently  made  by 
State  N'cterinarian  .Swingley,  in  Vakima 
County,  W-ashinglon,  show  a  reduction  in 
the  number  of  cattle  affected  with  tuberculo- 
sis, the  percentage  being  6  per  cent,  as  against 
7.51  per  cent  six  months  ago.  Most  of  the 
herds  in  the  Yakima  \'allcv  have  been  given 
clean  bills  of  health.  Of  2009  cattle  tested, 
121  reacted,  were  condemned  and  destroyed, 
the  estimated  value  of  the  animals  destroyed 
being  $27.(XX),  which  includes  forty-five 
pure-bred  herds,  some  of  the  finest  registered 
pure-bred  cattle  in  the  country.  The  value 
of  the  grade  cattle  is  estimated  at  SI 25.  the 
pure-breds  at  S250,  not  including  the  fancy, 
high-priced  animals. — Current  Comment,  A  m. 
J.   Vel.  Med..  May.  1920,  zv,  3S. 

Grippe  and  Pulmonary  Tuberculosis. 
— Three  cases  of  latent  tuberculosis  are  re- 
ported which  became  active  after  an  attack 
of  influenza.  Two  of  them  developed  a 
rapid  downward  course  and  succumbed. 
The  third  case  withdrew  from  observation 
with  signs  of  active  tuberculosis. — Grippe  et 
■  ubcrcuiose  chronique,  J .  Lorlal,  Progr.  Mid., 
February  28,  1920.  Ix,  91. 

Tuberculosis  of  the  Conjunctiva. — An 

infant  of  S  months  developed  an  ulcer  of 
the  right  eye  during  an  attack  of  double 
pneumonia.  Both  lids  were  thickened;  there 
was  mucopurulent  discharge,  a  necrotic  ulcer 
on  the  upper  tarsal  conjunctiva,  and  numer- 
ous small  nodules  studding  the  conjunctiva. 
On  the  lower  lid  there  were  also  nodules,  some 
of  which  coalesced  to  form  an  ulcer.  The 
preauricular,  subma-xillary  and  cervical 
lymph  nodes  on  the  right  side  were  much 
enlarged.  The  von  Pirquet  test  was  nega- 
tive. But  an  excised  piece  of  the  ulcer  was 
found  to  be  tuberculous,  both  the  character- 
istic structure  and  bacilli  being  present.  The 
child  died.  Xo  autopsy. —  Tuberculosis  of 
the  Conjunctiva.  D.  H.  Coovcr,  Am.J.Ophth., 
March,  1920,  Hi,  206. 

Laryngeal  Tuberculosis. — It  is  gener- 
ally conceded  that  tuberculosis  of  the  larynx 
is  secondary  to  tuberculosis  of  the  lungs. 
Although  in  a  very  small  proportion  of  cases 
the  laryngeal  symptoms  appear  to  occur 
primarily,  physical  examination  and  the 
X-ray  reveal  a  primary  involvement  of  the 
limg.  The  lymphatics  and  the  blood  ves- 
sels have  been  shown  to  be  responsible  for 
carrying  the  bacilli  to  the  larynx.  The  first 
symptom  of  laryngeal  trouble  is  hoarseness; 
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ater  there  is  aphonia,  painful  deglutition, 
and  dyspnea.  The  appearance  at  first  may 
not  be  characteristic;  the  larynx  may  be 
reddened  and  the  vocal  cords  congested. 
Tht  following  are  pathognomonic  pictures: 
a  pale,  grayish  color  with  cords  lax,  flabby 
and  possibly  nodular;  a  \'er\-  slight  ulcera- 
tion of  the  epiglottis  or  ventricular  bands; 
miliar)'  tubercle,  under  the  mucous  mem- 
brane; ulcerations  of  the  aryepiglottic  folds 
and  club-shaped  thickening  of  one  or  both 
arytenoids.  In  the  terminal  stages,  there  is 
destruction  of  the  cartilage  with  abundant 
secretion.  In  some  cases  where  laryngeal 
sv-mptoms  are  suggestive,  the  diagnosis  of 
tuberculosis  must  be  estabhshed  by  a  thor- 
ough e.\amination  of  the  lungs.  In  advanced 
cases  gummatous  ulcerations  may  be  mis- 
taken for  tuberculosis,  and  a  Wassermann 
should  be  made.  Carcinoma  must  be  ex- 
cluded by  a  microscopical  examination  of  an 
excised  cauliflower  excrescence.  The  prog- 
nosis is  dependent  on  the  pulmonary  involve- 
ment; if  the  lung  condition  is  amenable  to 
treatment,  improvement  of  the  lar\Tigeal 
s>Tnptoms  follows.  The  same  treatment 
benefits  both.  In  larvTigeal  tuberculosis  a 
life  at  high  altitudes  is  especially  beneficial; 
in  no  other  condition  does  climatic  influence 
play  so  important  a  r61e.  In  the  later 
stages,  distressing  sj-mptoms  must  be  re- 
lieved as  they  arise. —  Tuberculosis  of  the 
Larynx,  U.  Kimz,  Laryngoscope,  March, 
1920,  XXX,  150. 

Phototherapy  of  Laryngeal  Tubercu- 
losis.— Blegvad  describes  his  success  in  52 
cases  of  larv-ngeal  tuberculosis  treated  by 
general  exposures  to  the  carbon  arc  light. 
Each  case  is  reported  in  detail,  with  illus- 
tration of  the  findings  before  and  after.  The 
patient  reclines,  undressed,  under  the  light 
from  four  powerful  (20  amperes)  arc  lights, 
four  patients  at  a  time  sharing  the  light  bath. 
From  fifteen  minutes  at  first,  the  exposures 
are  lengthened  in  a  week  to  an  hour  and  were 
never  given  longer  than  this.  Among  the 
74  patients  thus  treated,  the  laryngeal  tuber- 
culosis healed  completely  in  1 7.  In  1 6  the  tu- 
berculous process  continued  its  course  unaf- 
fected. iSIost  of  the  patients  had  concomi- 
tant pulmonary  tuberculosis,  and  some  in  an 
advanced  stage.  The  ulcerative  processes  in 
the  larvTix  promptly  subsided  under  the 
phototherapy  which  was  sometimes  supple- 
mented with  local  measures,  especially  the 
galvanocautery  according  to  Griinwald's 
method.  The  course  of  treatment  lasted 
from  two  to  four,  six  or  more  months;  some 
of  the  patients  took  two  courses  with  several 
months'  interval. — Demonstration  aj  Billeder 
aj  Larynxliiberkulose,  N.  R.  Blegvad,  IIos- 
pitalsti'd.,  March  3,  1920,  Ixiii,  129. 


Lupus  of  the  Upper  Air  Passages. — 

The  greater  number  of  cases  of  lupus  of  the 
upper  air  passages  occur  in  females  and  in 
the  second  and  third  decades  of  life.  The 
primary  focus  in  these  cases  is  the  nose. 
This  was  the  case  in  113,  or  88  per  cent,  of 
128  cases  studied.  The  first  symptom  is  a 
blocking  of  the  corresponding  nostril.  Ex- 
amination shows  crusting  on  the  affected 
area,  usually  the  anterior  end  of  the  inferior 
turbinate;  and  when  the  crust  is  removed,  a 
pinkish,  granular  surface  is  seen  that  bleeds 
easily.  As  the  disease  progresses  there  is 
considerable  destruction  of  tissue.  The  dis- 
ease may  spread  b)'  direct  extension,  or  by 
the  IjTnphatics,  to  the  tear  sac,  the  alveolus, 
hard  or  soft  palate,  uvula,  pharynx,  and  the 
larynx.  In  lesions  of  the  palate  and  uvula, 
the  mucous  membrane  is  more  granular 
than  in  the  other  regions  affected.  In  the 
pharynx  the  posterior  wall  is  usually  affected, 
and  the  lesions  appear  as  small  nodules. 
Scarring  is  a  distinct  feature.  In  the  larynx 
the  lesions  vary  from  simple  redness  to  prac- 
tically complete  infiltration,  which  may  con- 
tinue to  nodular  infiltrations  and  eventually 
ulceration.  Treatment  may  have  an  inhibi- 
tory effect,  but  few  cases  are  cured.  Among 
the  agents  emplo)'ed  are  tuberculin,  salvar- 
san,  electrical  ionization,  curetting  with  or 
without  application  of  lactic  acid,  electro- 
cautery, Pfannenstiel's  treatment.  X-ray. 
The  first  three  methods  named  have  been 
abandoned.  For  lupus  of  the  nose,  Pfannen- 
stiel's treatment  is  distinctly  helpful  (KI 
internally  and  H2O2  locally  with  the  idea  of 
having  nascent  iodine  act  on  the  foci).  The 
X-rays  are  employed  in  selected  instances. 
Two  cases  were  treated  also  with  the  Finsen 
rays  and  both  were  benefited. —  Lupns  of  the 
Upper  Air  Passages:  Report  on  12S  Cases,  R. 
Webber,  J.  Laryngol.  Rhinol.  6"  OtoL,  Janu- 
ary, 1920,  XXXV,  7. 

Perihllar  Bronchopneumonlc  Pseudo- 
lobar  Phthisis. — In  hilum  tuberculosis  the 
foci  may  be  small,  disseminated  and  nodular 
or  larger  and  nodal,  producing  a  character- 
istic dappled  appearance  on  the  radiogram. 
At  times  the  nodal  shadows  become  aggre- 
gated and  then  combined  by  intervening  less 
dense  opacities,  consisting  of  condensed 
tissue  often  containing  dilated  and  thickened 
tubes;  in  other  shadows  there  are  extensive 
tracts  of  pseudolobar  homogeneous  consolid- 
ations approaching  in  aspect  those  present 
in  pneumonia  and  pneumonic  phthisis. 
Perihilar  disease  may  be  secondary  to  apical 
lesions  of  a  minor  or  latent  character  which 
for  some  reason  have  been  reactivated;  fre- 
quently both  apices  are  normal.  Occasion- 
ally there  may  be  impaired  breath  sounds, 
granular  or  interrupted  breathing  at  one 
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apex  with  some  (limiiiution  nf  one  supra- 
clavicular isthmus.  These  are  KeneniUy  the 
persistent  siRns  of  a  latent  or  arrested  tul>er- 
culosis  and  not  an  indication  of  (he  activity. 
In  the  perihilar  types,  which  show  tracts  of 
pscudolobar  disease,  sNTnptoms  such  as 
couRh,  pyrexia,  emaciation,  and  anorexia 
may  become  conspicuous  before  the  diacnos- 
tic  signs  appear,  or  such  raciioRraphic  shad- 
ows may  be  associated  with  ciuict  phases  of 
the  disease  when  the  si^ns  become  minimal. 

It  is  shown  that  perihilar  t'ibrocaseous  tu- 
berculosis may  be  almost  entirely  unilateral. 
If  bilateral  the  pulmonary  lesions  are  not,  as 
a  rule,  contemporaneous;  one  may  be  sub- 
acutely  progressive,  while  the  other  is  mani- 
festly quiescent,  even  rctroRressive.  They 
arise  in  connection  with  hilar  or  perihilar 
glands  on  the  same  side.  .'\t  times  the  dis- 
ease may  arise  from  apical  lesions.  During 
its  subsequent  evolution,  cavities  may  form 
in  the  perihilum.  and  a  second  group  of 
aerial  foci  may  proceed  from  them  which 
may  be  partial — aflecting  the  diseased  side 
only — or  it  may  be  general. 

The  disease  ad\anccs  in  the  upper  lobe 
towards  the  axilla;  in  the  lower  lobe  towards 
the  costophrenic  sulcus.  I'mally.  in  each  case, 
producing  a  cuneate  tract  of  infiltration  with 
its  apex  situated  at  the  hilum.  In  the  left 
upper  lobe  the  opacity  may  be  fanshaped. 
As  the  lesion  advances  ccntrifugally  it  be- 
comes more  superficial,  until  in  certain  areas 
the  characteristic  tuberculous  rAle  becomes 
audible.  In  the  earlier  stages,  posttussive 
inspirators-  crepitations  may  be  audible. 
Mistakes  may  be  made  by  the  clinician,  who 
thinks  only  of  the  apical  crepitations  and 
does  not  auscultate  the  fissures,  the  axilla, 
and  the  base.  Pleuritic  pains  in  the  axillary 
regions  and  right  basal  effusion  are  not  in- 
frequent. The  latter  are  more  likely  to  occur 
when  the  middle  and  lower  lobes  are  in- 
vaded. Basal  effusions  may  be  encountered 
in  middle  age.  They  may  be  accompanied 
by  serious  cardiac  embarrassment  and  alarm- 
ing dyspnea. 

Perihilar  bronchopneumonic  infiltration, 
when  bilateral,  may  occupy  the  wings  of  the 
chest,  or  it  may  approach  the  apex  in  one  and 
the  base  in  the  other  lung;  there  may  be  a 
protrusion  of  the  middle  intermammary  re- 
gion. This  disfigurement  is  called  annular 
emphj-sema.  There  is  a  greater  tendency  in 
this  t\pe  to  fibrosis  and  chronicity  than  in 
the  purely  apical  variety.  The  prognosis  is 
more  serious  in  the  cavitan,-  forms  and 
cateris  paribris,  the  younger  the  age  of  the 
patient;  when  the  foci  are  small  and  discon- 
nected, the  prospect  is  brighter  than  when 
continuous  tracts  of  infiltration  are  visible 
on  the  radiogram.  In  the  strictly  unilateral 
forms  the  outlook  is  also  more  favorable. 


This  essentially  chronic  iy\K  appears  to  be 
more  closely  connected  with  the  flat  chest, 
whether  congenital  or  acquired,  which,  when 
it  becomes  emphysematous  still  remains 
practically  Hal.  bulging,  if  at  all,  merely  in 
the  lower  middle  and  basal  parts  of  the  lung. 
^I'rrihilar  lironcliopnrumonic  Pscudolobar 
Phthisis,  II'.  (hvrend.  Arch.  Radiol.  &  Elec- 
trolhrr.,  January,  1920. 

Tuberculosis  of  the  Breast. — The  syn- 
drome affects  only  one  breast  and  is  more 
common  in  females,  especially  in  mature 
patients  who  have  nursed  children.  About 
one-half  of  the  cases  are  probably  retrograde 
infections  from  the  axillary  glands,  which 
are  always  involved  cither  primarily  or 
secondarily.  Others  may  be  hematogenic  or 
from  contiguous  structures.  Often  the 
primary  focus  is  undiscoverable.  In  the 
case  reported  there  was  no  family  history  nor 
any  primary  lesion  antedating  the  breast 
process.  Five  >ears  previously  the  patient 
noticed  a  small  breast  nodule,  firm  and 
painless.  This  grew  larger,  others  appeared 
and  later  there  was  a  discharge  of  thick  mat- 
erial, accompanied  by  intermittent  fever. 
The  woman  was  slightly  emaciated,  with  a 
sallow  skin,  a  temperature  of  102  and  a 
pulse  of  1 20.  The  breast  was  shrunken  and 
discharged  thin  pus  from  several  sinuses  near 
the  nipple.  The  axillary  lymph  nodes  were 
enlarged.  The  blood  showed  a  moderate 
secondary  anaemia.  The  general  examina- 
tion was  otherwise  negative.  The  entire 
breast  was  removed  with  the  overhnng  skin 
and  the  axillary  lymph  nodes.  The  speci- 
men shewed  confluent  tuberculosis. —  Tuber- 
culosis of  the  Breast — Report  of  Case,  C. 
Rosscr,  Dallas  M.J.,  April,  1920, 16. 

Tuberculous  Enterocolitis. — The  path- 
ology of  tuberculosis  of  the  intestine  is 
divided  into  three  t\-pes:  (1)  nodular,  (2) 
ulcerative,  and  (i)  fibrous.  .\  lesion  roent- 
genologically  demonstrated  in  the  ileocecal 
coil,  with  irregularity  of  bowel  contour  and 
without  the  physiologic  barium  shadow  in 
the  cecocolon,  although  it  may  represent 
any  ulcerative  process,  is  probably  tubercu- 
lous if  pulmonary-  tuberculosis  is  present. 
The  various  tj^pes  are  usually  associated  to  a 
greater  or  less  extent,  dependent  on  the  stage 
of  the  disease.  The  nodular  t>pe  is  recog- 
nized by  means  of  the  roentgen  ray  only  if 
it  encroaches  on  the  lumen  of  the  bowel,  and 
the  ulcerative  and  fibrous  t\pes  by  irregular- 
ity of  contour,  and  in  the  terminal  stages  by 
obstruction.  The  presence  of  spasm  must 
not  be  overlooked,  since  it  often  causes  irreg- 
ularity of  contour  and  is  diagnostic  even 
when  the  lesion  itself  is  not  demonstrable. 
The  opaque  enema  generally  is  preferable  to 
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the  ingested  meal  in  demonstrating  the  filling 
defect  and  spastic  phenomena  which  are 
roentgenologic  signs  of  tuberculous  colitis. 
A  gap  in  the  physiologic  barium  shadow  of 
the  ;ecocolon  in  the  more  advanced  cases  is 
demonstrated  by  the  ingested  meal,  but  un- 
questionably the  disease  will  be  demonstrated 
earlier  by  the  enema. — Roenlgenclogy  of 
Tuberculous  Enterocolitis,  R.  D.  Carman, 
J.Am.M.  Ass.,  May  15,  1920,  lxxiv,1371. 

Tuberculosis  of  the  Mesenteric 
Glands. — Primary  tuberculosis  of  the  mes- 
enteric glands  is  not  so  well  known  as  the 
secondary  form,  in  spite  of  its  greater  im- 
portance. The  diagnosis  of  the  primary 
form  is  important  because  it  is  so  often 
confused  with  surgical  diseases,  especially 
appendicitis.  The  disease  is  produced  by 
tubercle  bacilli  entering  from  the  intestine. 
The  bovine  t>pe  of  bacillus  is  common.  The 
favorite  site  of  the  disease  is  the  lymph 
glands  of  the  ileocecal  region.  Children  are 
more  frequently  affected  than  adults,  which 
is  owing  to  the  greater  permeability  of  the 
intestinal  mucosa.  Abdominal  pains, 
usually  localized  in  the  ileocecal  region,  are 
the  most  important  initial  S3'mptom.  Acute 
s>-mptoms  often  resemble  those  of  tubercu- 
losis of  the  peritoneum.  Fever  is  usually 
present  at  the  onset.  Insatiable  hunger 
(bulimia)  and  denutrition,  accompanied  by 
secondary  anemia,  are  characteristic  symp- 
toms. The  intestinal  disturbances  vary  and 
are  not  typical.  Blood  in  the  stool  points 
rather  to  tuberculosis  of  the  intestine.  Two 
roentgenograms  of  the  abdomen  should  be 
taken  several  days  apart  for  purposes  of 
comparison.  The  most  important  clinical 
complication  is  ileus.  The  lack  of  abdom- 
inal distention  and  the  abdominal  sensitive- 
ness to  pressure  help  to  differentiate  the 
disease  from  appendicitis,  which  it  resembles 
in  its  earlier  manifestations.  Tuberculosis 
of  the  mesenteric  glands  is  more  amenable 
to  treatment  than  any  other  form  of  tuber- 
culosis: forced  feeding,  change  of  climate, 
artificial  heliotherapy,  deep  abdominal  roent- 
genotherapy, and  tuberculin  injections. 
Surgical  intervention  is  indicated  only  when 
long  continued  internal  treatment  has  failed. 
Mesenteric  abscesses  may  demand  an  opera- 
tion. Various  types  of  operation  are  to  be 
considered:  radical  extirpation  of  the  dis- 
eased glands,  excochleation,  abscess  puncture 
and  e.xplorative  laparotomy  in  diffuse  condi- 
tions in  which  assailable  glands  are  not 
readily  recognized. — Die  M esenlerialdriisen 
Tubcrkulose,  E.  Gehrels,  Deutsche  med.  Wchn- 
scltr.,  October  9,  19 W,  xlv,  112S. 

Tuberculosis  of  the  Appendix.— Tuber- 
culous appendicitis  is  a  definite  entity  which, 
though  rare,  should  be  considered  in  both 
diagnosis  and  prognosis  and  surely  justifies 


routine  sectioning  and  careful  examination 
of  all  appendices  removed  at  operation. 
Demonstration  of  the  lesion  may  save  many 
lives  either  by  removal  of  the  primary  focus 
or  by  making  a  diagnosis  so  early  that  im- 
mediate treatment  may  bring  about  arrest 
or  cure  of  the  general  conditions. 

Conclusions:  (1)  The  disease  may  be  pri- 
mary or  secondary.  (2)  Infection  occurs 
directly  from  the  intestinal  contents  or  by 
the  hematogenous  or  lymphatic  route.  (3) 
It  may  produce  either  the  ulcerative,  hyper- 
plastic, or  mOiary  type.  (4)  It  can  fre- 
quently be  diagnosed  only  by  microscopic 
examination.  (5)  The  symptoms  resemble 
very  closely  those  of  suppurative  appen- 
dicitis.—  Tuberculosis  of  the  Appendix,  Mar- 
garet Warwick,  Ann.  Surg.,  February,  1920, 
Ixxi,  139. 

Tuberculosis  of  the  Urinary  System. — 

Renal  tuberculosis  is  insidious  in  its  onset 
and  is  secondary  to  a  focus  elsewhere.  The 
infection  is  hematogenous  in  its  origin,  is 
carried  upward  by  means  of  the  lymphatics, 
downward  by  the  urine.  The  ureter  and 
bladder  become  diseased  by  a  descending 
infection.  Tubercle  bacilli  should  be  found 
in  the  urine.  The  presence  and  function  of 
the  second  kidney  must  be  determined.  The 
treatment  consists  of  nephrectomy  followed 
by  injections  of  tuberculin,  together  with 
general  antituberculosis  treatment.  Healing 
of  a  tuberculous  lesion  in  a  kidney  is 
very  doubtful ;  the  disease  almost  invariably 
progresses  till  the  whole  organ  has  been  de- 
stroyed.—  Tuberculosis  of  the  Urinary  Sys- 
tem, J.  E.  Palmer,  Can.  M.  Ass.  J.,  March, 
1920,  X,  225. 

Prophylaxis  of  Renal  Tuberculosis.— 

Renal  tuberculosis  is  widely  prevalent  and 
almost  always  escapes  detection,  at  least 
during  the  period  when  a  nephrectomy  offers 
the  greatest  chance  of  success.  It  is  an 
essentially  chronic  disease,  and  may  develop 
insidiously  with  periods  of  remission.  One 
patient  was  inoperable  from  bilateral  pyo- 
nephrosis when  first  seen,  but  is  still  under 
observation  ten  years  later.  The  first,  the 
albuminuric  phase,  is  followed  by  the  pyuric 
phase,  with  or  without  slight  symptoms  from 
the  bladder.  The  involvement  of  the  blad- 
der forms  the  third  phase.  Usually  it  is 
only  after  the  practitioner  has  wasted  some 
time  trying  to  cure  the  "cystitis,"  that  he 
thinks  of  the  kidney  and  calls  in  a  surgeon, 
just  before  the  fatal  progression  into  the 
fourth,  the  terminal  stage.  Renal  tubercu- 
losis is  of  blood-borne  origin.  Every  young 
person  with  albumin  and  pus  or  blood  in 
the  urine  (not  explainable  by  gonorrhea  or 
other  infectious  disease  or  adnexitis) ,  should 
be  suspected  of  renal  tuberculosis  even  al- 
though the  general  condition  is  good.    Note 
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the  transparency  of  the  urine,  the  tender 
points  for  the  kidney,  palpating  for  them 
with  the  hands  supcrposco,  worlcinR  from 
above  dowTiward  and  from  within  outward 
along  the  line  from  the  umbilicus  to  the 
thigh,  followinR  the  pulsation  of  the  iliac 
artep,'  down  to  the  passage  of  the  ureter 
into  the  superior  strait  of  the  pelvis.  An 
absolute  diagnosis  is  possible  only  with  dis- 
covery of  the  tubercle  bacillus,  and.  with 
this,  the  surgeon  should  be  called  in  at  once. 
KrOnlcin  found  a  tuberculous  process  in  the 
kidney  in  29.8  per  cent  of  the  cadavers  CTam- 
incd,  and  all  authors  agree  that  renal  tuber- 
culosis is  unilateral  in  the  first  stages  in  88 
per  cent  of  the  cases  at  least.  By  the  time 
severe  cystitis  has  developed,  both  kidneys 
are  usually  involved. — Di  alcuni  rilini  clin- 
ici  per  la  lolta  contra  la  luhercotosi  renale,  D. 
Taddei,  Rif.  Med.,  November  29, 1919,  xxxv, 
1056. 

Massive  Degenei^tlon  In  Tuberculosis 
of  the  Kidney  and  Clinical  Cure.— In 
kidney  tuberculosis  the  lesions  may  be  of 
such  minor  intensity  and  virulence  that  they 
heal  mthout  ever  becoming  clinically  mani- 
fest. At  the  other  extreme  are  those  rare 
cases  which  pass  on  to  complete  destruction, 
isolation  and  so  called  self-enucleation. 
This  is  compatible  with  our  knowledge  of 
taberculosis  as  it  affects  other  organs  of  the 
body.  Closed  tuberculosis  of  the  kidney 
may  result  either  from  obliteration  of  the 
ureter  preventing  the  kidney  from  empty- 
ing its  pathological  products  into  the  lower 
urinary  tract,  or  from  the  destruction  of  the 
kidney  secretory  tissue,  perhaps  combined 
with  an  obliterating  ureteral  lesion.  The 
latter  group  is  the  so  called  silent  kidney, 
representing  an  autonephrectomy.  Two 
cases  are  reported  in  this  group.  In  one 
case  the  patient  died  of  pernicious  anemia, 
without  any  symptoms  referable  to  the  renal 
lesion.  .Autopsy  showed  the  secretory  tissue 
of  the  kidney  to  be  entirely  destroyed  and 
replaced  by  a  mass  of  caseous  material.  Xo 
tubercle  bacilli  and  no  tubercle  formations 
were  present,  so  that  the  lesion  may  be  re- 
garded as  entirely  inactive  and  healed.  In 
the  other  case,  the  kidney  was  obtained  by 
nephrectomy:  although  the  secretor,'  tissue 
was  destroyed,  and  clinical  s\Tnptoms  had 
abated,  the  kidney  represented  one  stage 
through  which  the  case  must  have  passed 
and  the  condition  was  not  entirely  healed. — 
J/j-sjire  Degeneration  in  Tuberculosis  of  the 
Kidney  and  its  Rtle  in  the  Clinical  Cure,  A . 
Randall,  J.   Urol.,  December,  1919,  Hi,  427. 

Monobloc's  Operative  Treatment  of 
Tuberculous  Lymphangitis.— .Although 
the  treatment  of  tuberculous  lymphangitis  by 
the  excision  of  the  primarj-  focus,  the  affected 


vesjicls  and  the  glands  of  which  they  arc  af- 
ferents,  is  recognized  as  perhaps  the  only 
effective  treatment  for  tuberculous  lymphan- 
gitis of  the  limbs.  Handley  doubts  whether 
the  importance  of  excising  all  the  affected 
tissues  in  one  piece  has  been  properly  em- 
phasized. Obviously,  if  the  removal  is  car- 
ried out  in  sections,  the  chances  of  a  rein- 
fection of  the  wound  are  greatly  increased. 
He  cites  a  case  of  tuberculous  lymphangitis 
following  injury  to  a  tuberculous  wart  of 
long  standing  in  which  the  result  was  not 
perifect,  and  the  policy  of  attacking  the  re- 
currences, which  sometimes  gives  such  satis- 
factory results  in  carcinoma  was  followed 
with  a  considerable  degree  of  success.  From 
the  microscopic  e.xamination  of  many  speci- 
mens, Handley  is  convinced  that  lupus  \-ul- 
garis  is  essentially  and  primarily  itself  a 
lymphangitis  of  the  cutaneous  and  sub- 
cutaneous lymphatics,  and  that  it  differs 
from  "tuberculous  lymphangitis"  only  in  its 
slow  and  limited  spread  through  the  lym- 
phatics. The  principal  reasons  for  this  be- 
lief are:  The  plane  primarily  affected,  namely, 
the  superticial  layer  of  the  dermis,  is  the 
plane  of  origin  of  the  lymphatic  vessels  of 
the  skin.  Changes  in  the  lymphatic  ves- 
sels of  origin  can  be  seen  beyond  the  clinical 
edge  of  the  area  of  lupus.  Moreover,  iso- 
lated giant  cell  systems  can  often  be  found 
in  the  subcutaneous  tissue,  showing  that 
this  layer  also  is  affected  as  well  as  the  skin, 
and  these  isolated  giant  cell  systems  are 
usuall\-  found  close  to  the  blood  vessels,  in 
the  situation  of  the  comitant  lymphatics. — 
Monobloc's  Operative  Treatment  of  Tuber- 
culous Lymphangitis,  W.  J.  Handley,  Brit. 
J.  Surg.,  January,  1920,  vii,  324. 

Tuberculous  Rheumatism.— While  the 

existence  of  tuberculous  rheumatism  is  quite 
generally  recognized,  there  are  many  erro- 
neous ideas  afloat  in  regard  to  the  nature  of 
the  disease  and  mth  respect  to  its  treatment. 
Many  seem  to  think  of  tuberculous  rheuma- 
tism as  an  articular  localization  of  the  Koch 
bacillus  which  is  not  only  still  unproved  but 
seems  to  be  in  contradiction  nnth  almost  all 
the  facts.  It  should  therefore  be  empha- 
sized that  tuberculous  rheumatism  (or  in- 
flammatory tuberculosis)  presents  just  ordi- 
nary lesions,  and  that  there  are  no  evidences 
of  classic  tuberculosis.  Tuberculous  rheu- 
matism is  not  so  much  a  toxic  rheumatism  as 
an  antitoxic  or  reactional  rheumatism.  It 
seldom  appears  when  the  to.xic  substances 
are  abundant.  The  tuberculous  rheumatic 
is  one  who  has  recovered  from  tuberculosis, 
whose  organism  is  defending  itself,  and  in 
whom  the  antibodies  are  very  active  and 
ver\'  abundant.  Since  tuberculous  rheuma- 
tism is  not  a  local  tuberculosis  but  a  rheuma- 
tism, it  should  be  treated  like  other  forms  of 
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rheumatism:  warmth,  immobilization  during 
the  acute  stages  but  mobilization  and  mas- 
sage as  early  as  possible  to  avoid  atrophy 
and  ankylosis. — Rhumalismc  tubcrculcux,  L. 
Duvc.nay,  Lyons  Med.,  April  10,  1920, 
cxxix,  Z9S. 

Uncinariasis  and  Manifest  Tubercu- 
losis.— In  forty-sbt  cases  of  suspected  tuber- 
culosis, Adams  failed  to  find  any  evidence 
justifying  the  diagnosis  of  tuberculosis  but 
established  the  presence  of  existing  infection 
with  hookworm  in  thirty-two  cases,  and  de- 
veloped clear  histories  of  previous  infections 
of  considerable  severity  in  the  remaining 
fourteen  cases.  The  proNisional  diagnosis 
had  been  made  in  each  instance  chiefly  be- 
cause of  the  presence  of  adventitious  sounds 
over  the  upper  chest.  Investigation  disclosed 
the  entire  absence  of  rales  and  demonstrated 
the  presence  of  joint  sounds  ranging  from 
coarse  grating  to  fine  crepitations,  the  latter 
distinguished  only  with  difficulty  from  true 
r&les.  The  majority'  of  these  sounds  are  to 
be  heard  over  the  sternocostal  articulations 
and  are  transmitted  out  to  the  ribs,  especially 
in  the  vicinity  of  the  clavicle.  .A.  compara- 
tive study,  on  one  hand,  of  100  individuals 
with  clinical  evidence  of  uncinariasis,  and  of 
100  normal  subjects,  on  the  other,  showed  a 
preponderance  of  confusing  crepitations  of 
about  three  to  one  in  favor  of  the  former. 
In  old  cases  of  hookworm  infection  the  ad- 
ventitious joint  sounds  are  not  confined  to 
the  shoulder  girdle  and  adjacent  parts,  but 
are  to  be  heard  o\'er  several  or  many  of  the 
articulations.  In  Adams's  opinion  there  is 
no  evidence  establishing  any  specific  relation- 
ship between  the  two  diseases,  and,  inasmuch 
as  it  has  been  demonstrated  that  the  mor- 
tality from  tuberculosis  may  be  reduced  by 
a  measure  so  simple  as  elimination  of  hook- 
worm where  double  infection  exists,  the 
obhgation  of  the  physician  with  regard  to 
diagnosis  and  treatment  is  apparent. — 
Uncinariasis  and  Manifest  Tuberculosis, 
R.  D.  Adams,  South.  M.  J.,  February,  1920, 
xii,  105. 

Tuberculous  Lesions  in  Temporal 
Bone. — Bellin  and  his  co-workers  have  en- 
countered four  types  of  tuberculous  osteitis 
in  the  temporal  region  and  ear,  and  cite  a 
fifth  tj'pe  described  by  Bernard.  They 
give  an  illustrated  description  of  a  case  in 
each  tv-pe:  (1)  latent  tuberculous  mastoid- 
itis, often  revealed  by  deafness;  (2)  tuber- 
culous mastoiditis  with  necrosis,  sometimes 
revealed  by  facial  paralysis;  (3)  the  same 
with   fistulas;     (4)  chronic   osteitis   of   the 


middle  ear  with  hj-perostosis  of  the  mastoid; 
and  (5)  osteitis  of  the  auditory  meatus  of 
of  the  scala  tympani.  The  cases  reported 
terminated  fatally,  the  mastoid  lesion  being 
usually  accompanied  with  tuberculous  lesions 
elsewhere.  The  only  exception  is  a  case  in 
which  the  outcome  is  not  known  although 
the  immediate  results  of  a  radical  operation 
were  good.  The  lesion  seemed  to  be  limited 
to  the  external  meatus  and  scala  t>'mpani, 
except  where  the  condyle  of  the  lower  jaw 
had  been  touched  by  the  osteitis.  As  a  gen- 
eral rule,  reliance  must  be  on  general  meas- 
ures until  we  can  learn  to  detect  these 
processes  in  their  incipiency  and  remove  the 
focus  before  there  is  extensive  destruction. — 
Osteite  tuberculeusc  du  temporal  ct  des  cavites 
annexes  de  Voreillc,  Bellin,  Aloin  e*  Vernei, 
J.  de  Chirurg.,  December,  1919,  xv,  486. 

High  Frequency  Treatment  In  Tuber- 
culous Osteitis. — Four  cases  of  tuberculous 
osteitis  had  been  recorded  some  years  ago, 
as  having  recovered  under  high  frequency 
treatment.  Three  cases  have  remained  well 
after  intervals  of  eight,  seven  and  six  years  re- 
spectively, while  one  showed  recurrence  three 
years  after  apparent  cure.  Since  1912  the 
author  has  used  the  method  in  about  twenty 
cases  of  various  t>-pes.  The  voltage  em- 
ployed always  exceeded  80,000,  and  the  fre- 
quency of  current  oscillations  varied  from 
800,000  to  one  million  a  second.  Ten  min- 
ute treatments  were  given  daily  or  three 
times  a  week.  Results  in  tuberculous  oste- 
itis of  the  foot  were  particularly  encouraging. 
Great  variation  in  the  duration  of  treatment 
required  was  noted,  however,  some  patients 
recovering  in  a  few  weeks,  and  one  in  eighteen 
months.  The  high  frequency  treatment  acts 
only  with  difliculty  on  deep  seated  tissues, 
and  in  general  the  deeper  the  lesions,  the 
slower  the  effects.  Yet  the  treatment  failed 
in  one  case  of  tuberculosis  of  the  wrist 
and  in  a  case  of  spina  ventosa.  Hence  suc- 
cess in  the  treatment  would  appear  not  to 
depend  solely  upon  the  depth  of  the  diseased 
tissue,  but  also  upon  some  other  factor — 
possibly  the  habitual  temperature  of  the 
parts,  the  hand,  for  example,  being  continu- 
ously exposed  to  a  low  temperature  and 
thus"  lending  itself  less  well  than  other  parts 
to  defense  of  the  tissues  against  infection 
and  to  the  processes  of  tissue  repair.  On  the 
whole,  however,  the  results  from  the  treat- 
ment were  sufficient  to  warrant  its  general 
employment. —  Traitcment  des  osteitcs  tuber- 
culeuses  par  les  courants  de  haute  frequence  el 
de  haute  tension,  M.  Doumer,  Bull.  d.  V Acad, 
d.  Med.,  January  27,  1920,  Ixxxiii,  93. 
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Tuberculosis  In  Childhood.  —  The 
proper  treatment  of  tuberculous  infection 
in  childhood  is  becoming  recognized  as  one 
of  the  most  important  means  of  preventing 
the  development  of  tuberculosis  in  adult 
life.  In  an  article  in  a  recent  issue  of  The 
Commonheal'.h .  Dr.  H.  1).  Chadwick,  Super- 
intendent of  the  Wcstfield  Sanatorium,  has 
considered  the  problem  of  tuberculosis  in 
childhood,  emphasizing  the  difference  be- 
tween early  infection  and  disease,  and  out- 
lining the  symptoms  and  effective  methods 
of  treatment. 

Tuberculosis  is  one  of  the  common  dis- 
eases of  childhood,  too  often  neglected  and 
allowed  to  remain  as  a  focus  for  later  pul- 
monary development.  In  infancy  the  infec- 
tion is  a  generalized  disease;  in  childhood  it 
appears  in  glandular  form;  and  adult  tuber- 
culosis develops  as  a  later  stage  of  the 
glandular  and  peribronchial  disease  in  chil- 
dren. During  various  age  periods  the  body 
reacts  differently  to  the  infection :  an  infant 
infected  with  tubercle  bacilli  develops  general 
miliary  disease;  older  children  acquire  the 
power  of  reacting  to  infection,  with  a  result 
that  localization  of  the  bacillus  occurs, 
most  often  in  the  l>Tnphatic  glands,  or  more 
rarely  in  the  bones.  Resistance  to  further 
pathological  development  depends  on  many 
things,  among  which  unhealthy  living 
conditions  in  the  home  and  school,  subject- 


ing the  child  to  other  diseases  and  lower 
vitality,  is  one  of  the  most  important  and 
yet  a  preventable  factor.  liefore  children 
reach  the  age  of  sixteen  years,  nearly  all  of 
them  have  become  potentially  tuberculous 
by  the  entrance  into  their  bodies  of  tubercle 
bacilli,  which  in  the  majority  of  instances 
remain  latent  through  life  unless  the  infec- 
tion is  awakened  into  activity  cither  by 
environmental  conditions  or  some  inter- 
current disease.  When  s\Tnptoms  begin  to 
appear,  children  should  be  observed  care- 
fully as  they  are  less  apt  to  complain  than 
are  adults  and  their  first  symptoms  are 
chiefly  subjective.  In  any  case  where  there 
is  no  complete  diagnosis,  tuberculosis  should 
be  considered  either  as  the  primary  cause  of 
other  symptoms  or  as  a  smouldering  secon- 
dary condition.  Children  who  have  been 
exposed  for  a  prolonged  period  to  an  active 
case  of  pulmonary  tuberculosis  will  almost 
certainly  become  infected;  they  will  develop 
symptoms  of  tuberculosis  later  if  they  are 
poorly  nourished  or  become  debilitated  by 
some  other  disease.  The  symptoms  vary 
with  the  location  of  the  tubercle  and  with 
the  amount  of  local  reaction  set  up  by  the 
presence  of  bacilli.  In  nearly  all  children 
the  infection  at  first  is  localized  in  the  bron- 
chial glands  and  about  the  root  of  the  lung. 
If  the  disease  develops  the  child  becomes 
listless  and  unduly  fatigued,  has  little  appc- 
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tite,  and  usually  develops  in  the  late  after- 
noon a  temperature  one-half  to  one  degree 
above  normal.  He  will  often  appear  irritable 
anc  dull,  and  will  fail  to  develop  normally  in 
height  and  weight.  A  cough  may  begin 
when  enough  peribronchial  irritation  de- 
velops, either  from  inflammation  or  pressure, 
and  vague  transitory  pains  in  the  legs  and 
body  may  be  complained  of.  The  symptoms 
of  childhood  tuberculosis  in  the  early  stage 
are  those  of  toxemia  resulting  from  tuber- 
culous absorption;  there  maj'  be  no  cough, 
and  sjTnptoms  indicating  the  focus  of  the 
disease  may  be  absent.  The  symptoms  of 
fever  and  fatigue  depend  to  a  great  extent 
upon  the  activity  of  the  child.  Greater  im- 
portance should  be  attached  to  s\Tnptoms 
than  to  physical  signs.  Weakness  is  the 
most  constant  of  the  warning  sN-mptoms. 
It  has  been  found  that  children  having  s\Tnp- 
toms  of  active  tuberculosis  respond  to  sana- 
torium treatment  if  they  are  reached  before 
the  tubercle  has  broken  do^^■n  and  the  lesion 
has  become  an  open  one.  In  advanced  cases 
where  the  sputum  is  positive,  the  prognosis 
is  not  as  good  as  in  adults  at  a  corresponding 
stage  of  the  disease,  even  when  the  best  con- 
ditions for  treatment  are  available.  Tuber- 
culous children  need  frequent  rest  inter\'als, 
with  short  periods  of  study  and  play  and 
frequent  change  of  activity  and  rest.  Fresh 
air  is  essential,  but  too  much  cold  air,  taking 
away  too  much  bodily  heat,  may  only  fur- 
ther depress  a  patient  and  enfeeble  his  re- 
sistance. 

It  should  be  remembered  that  tubercle 
baciUi  are  omnipresent  and  that  all  children 
are  susceptible  to  infection.  Although 
nearly  all  become  infected,  only  a  small  per- 
centage develop  the  symptoms  of  disease 
during  childhood.  The  pulmonary  disease 
of  adults,  however,  is  generally  due  to  the 
lighting  up  of  the  tuberculous  focus  which 
has  been  quiescent  since  childhood.  How 
important  it  is,  then,  in  preventing  the  de- 
velopment of  pulmonary-  tuberculosis  in  an 
adult,  to  treat  that  indi\'idual  when  the  in- 
fection first  appears  in  childhood,  doing 
everything  possible  to  increase  resistance 
and  to  create  a  reser\'e  at  an  early  age  by 
improN-ing  personal  hygiene  and  home  con- 
ditions. Although  it  is  probable  that  child- 
hood infection  makes  more  difficult  addi- 
tional infection  from  without  in  later  life,  an 
adult  whose  vitality  is  lowered  is  In  constant 
danger  from  the  infection  which  he  has  car- 
ried in  his  tissues  since  early  life.  Although 
little  can  be  done  in  preventing  infection, 
improved  conditions  in  the  homes  and  schools 
will  accomplish  a  great  deal  in  preventing 
the  child  from  becoming  diseased.  Resist- 
ance built  up  in  childhood  %vill  be  of  benefit 
to  the  adult. — Editorial,  Boston  M.  6*  5./., 
June  24,  1920,  clxxxii,  665. 


Tuberculosis  of  the  Spine. — Operative 
measures  are  useless  and  harmful  in  the 
early  stages  of  Pott's  disease  in  children. 
On  the  other  hand,  they  are  directly  indi- 
cated in  adults  in  the  same  conditions,  as 
adults  do  not  possess  the  faculty  of  spon- 
taneous complete  recover>'  which  is  peculiar 
to  childhood.  Orthopedic  treatment  with 
immobilization  for  three  or  four  years  results 
in  complete  consoUdation  in  children,  but 
the  adult  spine  requires  support  as  it  never 
regains  its  full  strength.  The  child  with 
Pott's  disease  should  be  given  general  treat- 
ment for  tuberculosis  as  well  as  the  local 
orthopedic  treatment.  The  organization  of 
enough  sanatoriums  to  allow  this  is  the  solu- 
tion of  the  problem.  For  adults,  the  slight 
tendencj'  to  destructive  processes  and  the 
lack  of  compensating  processes  are  further 
reasons  for  reinforcing  the  spine  by  a  graft- 
ing operation.  Calve  gives  an  illustrated 
description  of  his  modification  of  the  Hibbs 
technic.  He  makes  a  bed  for  the  implant 
by  cutting  out  the  spinous  process,  lea\'ing  a 
right-angled  ca\ity.  Then  he  slits  the  lam- 
ina to  each  side,  to  the  base  of  the  transverse 
process,  and  turns  back  the  piece  thus  pried 
up.  This  leaves  a  long,  large  freshened  bed 
in  the  diseased  vertebrae  and  in  the  sound 
vertebrae  above  and  below.  This  gives  a 
solid  hold  for  the  implant.  The  spinous 
processes  resected  are  cut  up  into  small 
pieces  and  are  scattered  along  the  whole 
length  of  the  graft.  This  does  away  with 
the  objections  to  the  ordinarv'  Hibbs  method, 
which  seems  to  be  better  adapted  than  the 
Albee  method  to  the  dorsal  region.  Lower 
than  this,  the  Albee  technic  has  given  fine 
results  in  his  hands.  The  article  is  illus- 
trated.— Qiielqucs  generalites  sur  Ic  traiteynent 
dii  mat  de  Pott  ct  sur  I'opportuniti  de  rosteo- 
synthese,  mcthodcs  de  Hibbs  et  d' Albee,  J. 
Calve,  Presse  Med..  January  7,  1920,  xxviii, 
13. 

Treatment  of  Tuberculosis  of  the 
Spine. — Immobilization  of  the  diseased 
area  in  tuberculous  spondylitis  is  the  imme- 
diate aim  sought  by  both  conservative  and 
surgical  methods  of  treatment.  Since  tuber- 
culosis of  the  spine  is  always  secondary  to 
tuberculosis  of  some  other  part  of  the  body, 
general  hygienic  care,  fresh  air  and  sunshine 
are  paramount  in  both  modes  of  procedure. 
The  very  young  and  those  adults  who  pre- 
sent formidable  complications  are  treated 
conservatively,  e.g.,  by  recumbency,  rest, 
hygiene,  heliotherapy,  Bradford  frame  for 
usually  sLx  months,  followed  by  plaster  cast 
to  further  fixation  in  extension,  and  finally  by 
a  Taylor  spinal  brace.  The  Calot  jacket 
and  the  suspension  jur>'  masts  are  indicated 
in  the  cervical  and  upper  dorsal  cases.  A 
properly   applied   jacket   allows   breathing 
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space,  h)-pcrextcnds  the  spine  and  supports 
the  weight  above  the  necrotic  area.  The 
IIil)l)s  and  Albtf  fusion  operations,  brinxinK 
about  immobili/4ition,  shorten  the  period  of 
recumbency  to  usually  six  weeks  as  against 
six  montlis  to  one  year  in  the  conservative 
procedure.  The  IIil)bs  methml  results  in  the 
construction  of  a  periosteal  tube  lilled  with 
the  fractured  spinous  processes  and  the 
freshened  ends  of  the  laminae,  from  which 
spiculae  of  bone  are  chiseled  and  bridged  to 
tne  neishborinK  lamina.  Union  results  prac- 
tically always.  The  Albee  graftinn  opera- 
tion consists  in  removinK  a  long  section  of 
bone  preferably  from  the  tibia  and  placing 
it  in  the  split  spinous  processes,  so  as  to 
bridge  the  diseased  area  well  above  and  be- 
low. Of  the  405  cases  of  Pott's  disease  ob- 
served at  the  Mayo  Clinic  (1912-1918)  100 
were  operated  by  a  modified  Albce  method, 
namely  excision  of  a  curved  graft  from  the 
tibia  to  fit  the  spinal  deformity.  The  ages 
of  the  operated  cases  ranged  from  one  year 
to  sLxty  years.  Fifty-sLx  per  cent  and  19 
per  cent  were  of  the  ages  twenty-one  to 
thirty  and  thirty-one  to  forty  respective!)'. 
Sixty-live  per  cent  were  males.  Duration  of 
the  symptoms  ranged  from  less  than  one 
year  to  fi\e  years.  One  patient  had  symp- 
toms for  nineteen  years.  Twenty-two  per 
cent  gave  a  history  of  trauma  to  the  area 
involved.  Twenty-seven  per  cent  had  symp- 
toms of  tuberculosis  in  other  organs  before 
onset.  Paraplegia  was  present  in  7  per  cent 
and  was  not  considered  a  contraindication  to 
operation.  The  disease  process  was  located 
in  high  dorsal  region  in  2  per  cent;  in  mid- 
dorsal  in  14  per  cent;  in  low  dorsal  in  27  per 
cent;  in  dorso  lumbar  in  11  per  cent;  in 
lumbar  in  46  per  cent.  Previous  conserva- 
tive treatment  in  these  cases  with  casts  and 
braces  had  been  unsatisfactorj-.  In  3  cases 
bone  grafting  has  been  done  elsewhere.  The 
duration  of  recumbency  following  operation 
was  determined  by  the  patient's  relief  and 
desire  to  move,  by  the  normal  temperature, 
by  freedom  from  pain  and  muscle  spasm  and 
finally  by  the  degree  of  calcification  and 
union  as  re\ealed  by  the  X-ray.  In  most 
cases  the  patients  had  a  cast  or  brace  applied 
while  still  in  bed  and  were  allowed  to  become 
gradually  accustomed  to  the  upright  posi- 
tion on  a  back  rest.  They  were  up  in  6 
weeks.  Within  a  few  days  walking  was 
permitted,  but  the  patient  was  cautioned 
against  remo\Tng  the  brace  unless  in  reami- 
bency.  In  the  cases  treated  conser\-atively 
the  period  of  recumbency  with  hyperex- 
tension  was  usuall.v  one  year.  The  im- 
portance of  general  hygiene,  heliotherapy 
and  immobilization  was  impressed  upon  tne 
relatives.  The  result  of  treatment  was  in- 
terpreted in  terms  of  improvement  of  the 


pain  and  of  the  disability,  irrespective  of 
the  deformity  and  even  evidence  of  psoas 
abscess.  Kightysix  per  cent  of  the  (utienls 
of  this  scries  have  been  relieved.  Kight 
patients  died  of  generalized  tuberculosis  from 
one  and  one-half  to  three  years  after  the 
operation. —  Treatment  of  Tuberculosis  of 
the  apine,  11.  W .  Meyerding,  Ktinn.  Sled., 
May,  1920,  Hi. 

Diagnosis  of  Tuberculous  Meningitis 
In  Children.  Kominger  comments  on  the 
tendency  to  regard  tuberculous  meningitis 
as  a  distinct  disease,  whereas  it  is  important 
to  bear  in  mind  that  it  is  in  reality  only  one 
aspect  of  general  miliary  tuberculosb,  and 
that  the  condition  of  the  other  organs,  espe- 
cially the  lungs,  may  offer  valuable  endence 
for  an  early  diagnosis.  Although  tubercu- 
lous meningitis  is  usually  easily  recognized 
if  there  are  i)ronounced  brain  symptoms,  yet 
in  the  beginning  of  the  disease,  as  long  as 
only  dubious  general  nerve  symptoms  are 
present,  diagnosis  is  often  difiicult.  Even 
when  meningitis  is  diagnosed,  it  is  often  dif- 
ficult to  ascertain  what  form  of  meningitis 
is  present.  Roentgenograms  of  the  lungs 
should  be  made,  and  they  are  often  valuable, 
especially  if  the  lungs  already  show  signs  of 
miliary  tubercles,  but  negative  results  do  not 
by  any  means  exclude  tuberculous  menin- 
gitis, as  miliary  tubercles  in  the  lungs  often 
develop  late,  sometimes  only  shortly  before 
death.  Lumbar  puncture  is  instructive. 
The  tubercle  bacillus  is  found  in  only  from  80 
to  90  per  cent  of  the  cases  and  often  requires 
several  days  of  patient  search.  Lympho- 
cytosis can  only  be  regarded  as  a  possible 
indication.  Increased  pressure  as  shown  by 
lumbar  puncture  is  important,  but  more  valu- 
able still  is  evidence  of  an  increased  albumin 
content  of  the  cerebrospinal  fluid,  for  which 
Pdndy's  reaction  is  the  most  reliable  and 
practical  method.  This  consists  in  adding 
a  drop  of  cerebrospinal  fluid  to  1  cmm.  of 
1  to  15  phenol  solution.  Cloudiness  at  the 
zone  of  contact  is  a  sign  that  the  fluid  con- 
tains easUy  precipitable  albuminous  sub- 
stances in  pathologic  quantities.  In  a  series 
of  fifteen  cases  the  Pdndy  reaction  was  posi- 
tive.— Ziir  Diagnose  der  luberkiilosen  .\fen- 
ingilis  im  Kindesatter,  E.  Rominger.  Munch, 
med.  Wchnschr.,  .\ ovembtr  2S,  1919,  Ixvi, 
13S1. 

Concentrating  Sputum.— The  Green- 
field and  .Vnderson  method  is  modified  by 
adding  sodium  carbonate  directly  to  the 
sputum  in  graduated  sputum  flasks.  This 
is  incubated  over  night  and  smears  are  made 
after  centrifugating  the  supernatant  fluid. 
The  bacilli  show  very  well  in  the  stained 
smears.    The  method  is  superior  to  that  of 
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EUermann  and  Erlandsen. — A  Simple  Tech- 
nic  jor  Concentrating  Sputum,  J .  Woollcy, 
J .  Am.  M.  Ass.,  February  21,  1920,  xxiv, 
525. 

Bacterlologle  Characteristics  of  Tu- 
bercle Bacilli  from  Dllferent  Kinds  of 
Human  Tuberculosis. — The  main  objects 
of  Griftith's  investigations  were  (1)  to  de- 
termine by  the  examination  of  unselected 
cases  the  relative  proportions  of  the  human 
and  bovine  types  of  tubercle  bacilli  in  differ- 
ent kinds  of  human  tuberculosis,  and  (2)  to 
ascertain  the  frequency  of  occurrence  and 
the  distribution  in  the  human  body  of  var- 
iant strains  of  tubercle  bacilli.  Of  1068 
persons  examined,  80,?  showed  human  ba- 
cillus infection,  194  bovine  bacillus  infection 
and  five  a  mixed  infection.  Of  various  re- 
gions involved,  the  examination  showed  that 
bovine  infections  occurred  as  follows:  Bones 
and  joints,  19.7  per  cent;  genito-urinary 
organs,  17.6,S  per  cent;  cervical  glands,  46.3 
per  cent;  meninges,  20  per  cent;  scrofulo- 
derma, 34.65  per  cent;  lupus,  48.9  per  cent. 
As  to  the  age  periods,  bovine  infection  oc- 
curred as  follows:  during  first  five  years  of 
life,  37.55  per  cent;  from  five  to  ten  years, 
29.45  per  cent;  from  ten  to  sixteen  years, 
14.66  per  cent;  after  sixteen,  6.25  percent. — 
The  Bacteriological  Characteristics  of  Tu- 
bercle Bacilli  from  Different  Kinds  of  Human 
Tuberculosis,  H.  S.  Grijfith,  J .  Pathol,  and 
Bacterial.,  February,  1920,  xxiii,  129. 

Bacteriology  of  Urine  in  Renal  Tuber- 
culosis.— The  results  of  observations  in 
sixty-three  cases  of  renal  tuberculosis  are 
reported.  In  all  the  diagnosis  has  been 
proved  either  by  finding  the  tubercle  bacillus 
in  the  urine,  by  operation,  or  at  necropsy. 
Cultures  from  the  bladder  were  made  in  30 
cases  with  15  positive  results,  in  10  of  which 
the  symptoms  dated  anywhere  from  one  to 
ten  years.  Cultures  of  the  right  Icidney 
urine  were  made  31  times  with  7  positive  re- 
sults, and  28  times  from  the  left  kidney  with 
6  positive  results.  In  these,  as  in  the  blad- 
der urines,  the  colon  bacillus  was  most 
commonly  found.  It  will  be  observed  that 
whereas  in  the  bladder  urine  the  cultures 
were  positive  in  50  per  cent,  in  the  kidney 
urines  positive  results  were  obtained  in  but 
22  per  cent,  indicating  a  greater  ability  of 
the  kidney  to  remain  aseptic  than  the  blad- 
der. This  statement  is  somewhat  modified 
by  the  fact  that  of  the  13  positive  cultures 
from  the  kidney,  8  were  on  the  healthy  side 
and  only  5  on  the  tuberculous  side.  Smears 
of  the  bladder  urine  showed  secondary  in- 
fections in  21  cases.  Smears  from  the  kid- 
ney urines  were  made  in  all  cases  in  which  it 
was  possible  to  catheterize  the  ureter.     Sec- 


ondary organisms  were  found  in  only  5 
instances.  Combining  the  results  of  cul- 
tures and  smears  from  the  separate  kidney 
urines,  it  is  found  that  positive  results  were 
obtained  on  the  healthy  side  in  U  cases,  and 
on  the  tuberculous  side  in  7:  a  total  of  28.5 
per  cent  of  secondary  infection  of  the  kidney 
urine  in  63  cases.  That  the  reaction  of 
tuberculous  urine  in  and  of  itself  is  not  hos- 
tile to  the  growth  of  the  colon  bacillus  is 
shown  by  the  clinical  data  (in  one  kidney 
large  numbers  of  tubercle  and  colon  bacilli 
were  found  in  the  same  smear).  The  au- 
thors^have  also  found  that ,  after  examination, 
specimens  of  tuberculous  urine  which  have 
been  left  standing  in  the  laboratory  often 
show  a  profuse  growth  of  organisms  from 
accidental  contamination.  On  the  whole 
these  results  show  conclusively  that  while  a 
negative  smear  or  culture  from  the  bladder 
in  a  case  of  cystitis  and  pyuria  points 
strongly  to  tuberculosis,  a  positive  smear  or 
culture  from  the  bladder,  or  even  from  the 
kidney  urine,  does  not  exclude  this  disease. — 
The  Bacteriology  of  Urine  in  Renal  Tuber- 
culosis, J.  D.  Barney  6*  E.  S.  Welles,  J.  Am. 
M.  Ass.,  May  29, 1920,  U.t-iv,  1499. 

Complement  Fixation  in  Leprosy. — In 

a  stud}'  of  20  cases  of  leprosy  of  the  nodular, 
macular,  nerve  and  mixed  types.  Cooke  found 
that  leper  serums  contain  complement  bind- 
ing substances  that  react  with  antigens  of 
acid  fast  bacilli  and  give  an  acid  fast  fixa- 
tion similar  to  that  obtained  with  serums  of 
rabbits  immunized  with  acid  fast  organisms. 
Some  serums  contain  these  antibodies  in- 
rather  high  concentration,  notably  those 
from  cases  of  the  nodular  type  of  the  dis- 
ease. Other  serums  show  a  relatively  low- 
antibody  content.  The  serums  of  high  titer 
may  also  give  a  nonspecific  fixation  with  non- 
acid  fast  antigens  and  with  lipoidal  (Wasser- 
mann)  antigen,  but  only  in  comparatively 
low  dilutions.  It  is  suggested  that  this  attri- 
bute of  such  high  liter  leper  serums  may  ex- 
plain a  certain  percentage  of  positive  Was- 
sermann  reactions  described  in  leprosy.  The 
acid  fast  reaction  given  by  leper  serums  with 
acid  fast  bacterial  antigens  prevents  the 
use  of  the  complement  fixation  reaction  in 
obtaining  evidence  of  the  etiologic  impor- 
tance of  any  acid  fast  organism  isolated 
from  leprosy. — Complement  Fixation  with 
Acid  Fast  Bacteria.  II.  Leprosy,  J.  V. 
Coolie,  J.  Inf.  Dis.,  December,  1919,  x.tv,  474. 

Complement  Fixation.  —  Thirty-sLx 
cases  of  suspected  tuberculosis  were  tested. 
Twenty  patients,  or  55.5  per  cent,  gave  a 
positive  reaction.  There  were  8  positive 
Wassermanns  and  6  clinically  diagnosed  as 
having   syphilis   and    tuberculosis.     Of   69 
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casM  with  diuRnosis  nlhi-r  than  tulH-rculo- 
sis,  12,  or  17.3  per  cent,  gave  [xisilive  com- 
plement fixation  tests.  Of  the  69  cases,  1  in 
every  5.7  Kavc  a  rx)sitive  complement  fixa- 
tion reaction  and  I  in  every  8.6  gave  a  posi- 
tive Wasscrmann.  buddy  points  out  that 
the  complement  fixation  test  for  tubercu- 
lo.sis  is  o(^  some  value  in  the  cases  of  positive 
tuberculosis.  A  negative  reaction  in  this 
class  usually  indicates  far  advancement  with 
ver>'  grave  prognosis.  It  has  a  clinical 
value  as  additional  evidence  in  clinically 
active  tuberculosis.  In  suspected  cases  it 
has  a  slight  value  only  in  being  an  addi- 
tional factor  for  or  against  tuberculosis.  A 
diagnosis  of  clinical  tuberculosis  cannot  be 
made  from  a  positive  reaction,  neither  can 
tuberculosis  be  excluded  from  negative  re- 
action. It  is  not  of  so  much  value  in 
tuberculosis  as  the  Wassermann  reaction  is 
in  syphilis.  It  is  an  aid  only  when  consid- 
ered in  conjunction  with  complete  history 
and  thorough  physical  examination. — Clin- 
ical Value  of  Complfment  Fixation  Test  for 
Tuberculosis.  P.  Buddv,  Miss.  Slate  .\f.  Ass. 
J.,  April,  1920,  rcii,  NS. 

Cotnplement  Fixation. — This  test  can 
never  determine  positively  whether  or  not  a 
patient  is  ill  with  tuberculosis.  On  the  other 
hand,  the  results  of  the  test  are  in  fairly  close 
harmony  with  the  true  condition  of  the 
patients  who  have  been  tested,  and  hence  it 
should  influence  judgment  in  arriving  at  a 
diagnosis.  This  test  should  not  displace 
clinical  observations,  but  if  properly  used 
it  will  stimulate  the  clinician  to  make  more 
accurate  and  thorough  observations. — In- 
terpretation of  Complement  Fixation  Reaction 
in  Tuberculosis,  G.  Ives,  Miss.  Stale  M.  Ass. 
J.,  AprU,  1920,  xtii,  147. 

Complement  Fixation.— It  has  been 
stated  that  clinical  activity,  as  well  as  the 
immediate  prognosis,  can  be  determined  by 
means  of  this  test,  with  unprecedented  ac- 
curacy. To  test  the  validity  of  these  asser- 
tions, the  complement  fixation  test  was 
performed  in  700  consecutive  cases  admitted 
to  the  Bedford  Hills  Sanatorium,  New  York. 
The  object  was  to  ascertain  the  diagnostic 
value  of  the  test,  the  activity  of  the  process 
when  a  diagnosis  has  been  made,  the  relative 
value  of  the  test  in  the  different  stages  of  the 
disease,  and  its  prognostic  value.  Miller's 
bacillary  suspension  and  a  similar  antigen 
prepared  by  the  Board  of  Health  of  New 
York  City  were  used.  In  this  series,  24  per 
cent  of  nontuberculous  individuals  and  only 
52.4  per  cent  of  definitely  tuberculous  gave 
a  positive  reaction.  It  would  therefore  seem 
hazardous  to  permit  the  test  in  its  present 
stage  of  development  to  influence  our  clin- 


ical judgment.  The  test  did  not  help  in 
the  differential  diagnosis  of  pulmonary  dis- 
eases. In  pulmonary  tuberculosis,  clinical 
activity  could  not  be  diagnosticated  from  the 
results  of  the  complement  fixation  test.  The 
test  shed  no  light  on  immediate  prognosis. 
No  tendency  to  cross  fixation  with  a  Wasser- 
mann reaction  really  exists.  The  percent- 
age of  positive  reactions  increased  as  the 
disease  advanced.  The  percentage  of  posi- 
tive reactions  in  definitely  incipient  tubercu- 
losis in  this  series  was  only  ii  per  cent. 
Where  the  test  could  be  of  greatest  assist- 
ance, it  is  least  applicable. —  The  Tubercu- 
losis Complement  Fixation  Test;  Report  of 
700  Cases,  B.  Stivelman,  J .  Lab.  fir  Clin. 
Med.,  April,  1920,  v,  453. 

Complement  Fixation. — .\  scries  of 
complement  fixation  tests  with  serums  from 
patients  with  tuberculosis  was  made  using  a 
number  of  acid  fast  bacterial  antigens,  to- 
gether with  similar  tests  in  s>philis  and  a 
variety  of  other  diseases.  The  concentra- 
tion of  the  complement  fixing  antibodies 
was  studied  by  titration.  The  reaction  b 
not  specific  for  the  tubercle  bacillus,  but  for 
a  group  of  acid  fast  organisms,  which  also 
includes  a  pigmented  and  a  nonpigmented 
leprosy  strain  and  a  purely  saprophytic  or- 
ganism like  the  smegma  bacillus.  The  re- 
action was  negative  with  a  nonacid  fast 
diphtheroid  bacillus.  The  tubercle  bacillus 
in  all  tests  appeared  to  give  one  of  the  best 
acid  fast  antigens.  With  it  in  11  cases  of 
outspoken  tuberculosis  positive  fixation  was 
obtained  in  90  per  cent,  as  also  in  2  out  of 
6  cases  of  suspected  tuberculosis,  whereas  5 
cases  of  healed  pulmonary  lesions  were  nega- 
tive. A  relatively  small  percentage  of  pa- 
tients with  active  tuberculosis  have  too  sinall 
an  amount  of  complement-fixing  antibody  to 
be  recognized  in  the  test,  analogous  to  those 
cases  of  sj-philis  that  give  a  negative  Wasser- 
mann. In  fifty  cases  of  svphilis  all  of  which 
gave  a  strongly  positive  Wassermann  test 
five  showed  acid  fast  fixation,  a  proportion 
slightly  larger  than  the  5  positive  cases  of  a 
group  of  73  tests  on  persons  with  other  dis- 
eases. In  the  preparation  of  the  antigens  it 
was  found  that  those  strains  of  the  organ- 
isms used  that  gave  the  most  even  suspen- 
sion furnished  the  best  antigen.  The 
amount  of  antigen  used  is  of  importance, 
since  large  amounts  tend  to  give  nonspecific 
fixation;  this  is  especially  true  of  s\philitic 
serums.  The  proper  antigen  dose  may  be 
determined  by  preliminary  titrations  with 
several  serums.  .\  control  should  also  be 
included  with  a  simple  lipoid  antigen.  No 
relation  could  be  shown  between  the  titer  of 
a  serum  and  the  clinical  severity  of  the  infec- 
tion, but  serums  with  a  titer  of  less  than  0.1 
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cc.  are  practically  always  from  cases  not 
clinically  active.  Leprosy  and  tuberculosis 
are  the  only  human  infections  that  give  the 
reaction,  so  that  it  is  specific  for  the  acid 
fast  gioup  of  bacteria,  and  may  appropriately 
be  termed  acid  fast  fixation. — Complement 
Fixation  with  Acid  Fast  Bacteria;  III.  in 
Tuberculosis,  J.  V.  Cooke,  J.  Inf.  Dis.,  De- 
cember, 1919,  XXV,  493. 

The  Roentgen  Ray  and  Tuberculosis. 

— It  has  been  rather  definitely  shown  that 
the  lymphatic  tissues,  spleen,  lymph  nodes, 
and  bone  marrow  are  the  ones  w'hich  suffer 
principally  after  exposure  to  the  X-ray,  and 
there  is  a  certain  amount  of  evidence  that 
the  lymphocytes  are  the  cells  which  are  most 
active  in  protecting  the  body  against  tuber- 
culous infection.  On  these  theories  it  is 
easy  to  conclude  that  the  use  of  the  X-ray 
in  the  presence  of  tuberculous  infection  is 
strongly  contraindicated.  Such  a  conclusion 
was  supported  by  the  work  of  Morton,  who 
found  that  guinea  pigs  that  had  received 
intraperitoneal  injections  of  urine  contain- 
ing tubercle  baciUi  succumbed  to  the  disease 
in  a  much  shorter  time  when  they  were  ex- 
posed to  massive  doses  of  the  X-ray  shortly 
after  the  inoculation.  Morton's  work 
seemed  to  be  in  harmony  with  that  of  Mur- 
phy, who  studied  the  effect  of  the  X-ray 
upon  the  IjTnphocytes.  But  much  evidence 
soon  began  to  appear  on  the  opposite  side 
of  the  subject.  Lewis  and  Margot  found 
that  white  mice  that  had  been  subjected  to 
splenectomy  showed  increased  resistance  to 
the  develnprncut  of  tuberculosis  after  inocu- 
lation, and  it  has  recently  been  announced 
that  the  roentgen  ray  offers  a  hopeful  method 
of  treatment  of  tuberculous  adenitis.  It  has 
apparently  been  shown  quite  clearly  that 
antibody  formation  is  interfered  with  by 
exposure  to  these  rays,  for  Hektoen's  work 
in  this  direction  has  not  been  successfully 
controverted,  but  the  subject  is  still  in  a 
chaotic  condition. 

Recently  Weinberg  has  attempted  to  re- 
produce Morton's  results.  In  this  he  has 
been  unsuccessful  and  reports  that  exposure 
to  the  X-ray  has  but  Httle  effect  upon  guinea 
pigs  that  have  been  inoculated  with  the  tu- 
bercle bacillus  (Arcliiv.  Int.  Med.,  1920,  xxv, 
565).  It  is  impossible  to  reconcile  the  find- 
ings of  these  two  investigators  and  the  ques- 
tion must  be  settled  by  further  studies. 
Weinberg  found  the  same  systemic  response 
to  the  X-ray  as  other  students  have  seen. 
There  was  a  consistent  drop  in  the  white 
ceU  count,  the  number  of  lymphocytes  being 
especially  reduced.  On  microscopic  exami- 
nation he  found  that  in  the  roentgenized  ani- 
mals there  were  fewer  polymorphonuclear 
leucocytes  and  lymphocytes  in  the  blood  ves- 


sels and  there  were  very  few  lymphocytes  in 
the  outer  zone  of  the  tuberculous  lesions. 
The  problem  is  an  exceedingly  important 
one  in  its  practical  bearing  upon  therapy, 
and  it  is  hoped  that  early  investigation  will 
be  successful  in  clearing  up  some  of  the 
obscurity  which  now  surrounds  it. — Editor- 
ial, Med.  Rec,  June  19,  1920,  xcvii,  1046. 

Tuberculosis    In    1920,    a    Review. — 

Prophylaxis  and  hygiene  rather  than  the 
medical  aspect  of  tuberculosis  engrossed  at- 
tention during  1919.  Among  the  few  com- 
munications on  the  medical  features  were 
those  on  the  detection  of  the  falsely  labeled 
tuberculous.  Compulsory  declaration  of 
tuberculosis  seems  to  have  been  postponed 
to  the  day  when  the  declaration  will  ensure 
care  and  assistance  for  the  tuberculous  and 
his  family.  Until  this  can  be  realized,  noti- 
fication serves  merely  to  pile  up  statistics. 
E.  Sergent  has  recently  presented  evidence 
that  even  tubercle  bacilli  in  the  sputum  do 
not  necessarily  prove  that  the  lesions  are 
in  process  of  evolution,  and  also  that  the 
absence  of  tubercle  bacilli  is  not  unfailing 
testimony  as  to  the  nonacti\-ity  of  the  le- 
sions. Radiography  throws  no  light  on  the 
age  and  evolution  of  the  lesions,  but  a  low 
arterial  pressure  is  the  rule  in  progressing 
cases.  A  rise  in  temperature  after  muscular 
exercise  does  not  necessarily  mean  tuber- 
culosis, as  unstable  temperature  may  be 
observed  under  various  other  conditions, 
digestive,  cardiac,  etc.  Sergent's  dictum 
holds  good  that  there  is  no  absolutely  certain 
sign  which  tells  whether  the  tuberculous 
process  in  a  well  appearing  person  is  pro- 
gressing or  not.  He  may  have  had  hemop- 
tysis on  one  occasion  or  a  disquieting  pleur- 
isy, but  has  been  in  apparent  health  since. 
Repeated  examination,  the  fixity  of  the 
stethoscopic  and  radioscopic  findings,  the 
character  of  the  physical  signs,  the  attenua- 
tion of  the  myotonic  reaction,  the  disappear- 
ance of  the  tenderness  at  the  apex,  the  nor- 
mal blood  pressure,  the  intensity  of  the 
tuberculin  reaction,  stability  of  the  temper- 
ature, and  the  repeatedly  verified  absence 
of  tubercle  bacilli  from  the  sputum,  form  a 
bundle  of  proofs  on  which  the  diagnosis  can 
be  based.  The  whole  secret  lies  in  repeat- 
ing the  e.\aminations  and  comparing  the 
findings.  About  25  per  cent  of  the  tuber- 
culous show  roentgen  shadows  in  the  fissures 
between  the  lobes,  but  few  physicians  ever 
examine  for  these  localisations  scissurales, 
and  yet  they  are  an  important  factor  in 
recurring  pleurisy.  The  stethoscope  reveals 
small  and  inconstant  foci  of  dry  rattling,  or 
friction  rSles,  which,  associated  with  inter- 
costal neuralgia  and  cough,  aid  in  detecting 
these    frequent    and     benign    tuberculous 
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lesions.  RoRcr  demonstrated  ten  years  ago 
that  llic  atiscncc  of  allmniin  from  the  spu- 
tum cxilu<ic(l  lubcrculiisis.  A  positive 
all>uniin  reaction  is  found  in  many  other 
diseases,  hut  KronRold  ■  lias  recently  pub- 
lished evidence  to  the  elTect  that  the  pres- 
ence of  pept<inc  in  the  sputum  is  a  rehable 
si^n  of  tuberculosis,  as  the  tubercle  bacilli 
bclonK  to  the  small  group  of  microiirRanisms 
which  by  their  proteolytic  ferments  split 
albumin  into  albumoscs  and  peptones. 
Jousset  insists  tliat  tuberculosis,  as  we  know 
it,  is  merely  the  nodular  form  of  infection 
by  the  tubercle  bacillus.  The  latter  may 
induce  a  wide  range  of  reactions  and  symp- 
toms, and  in  both  there  is  lirst  an  acute. 


curable,  conRestivc  staRc,  in  which  serother- 
apy is  promising.  The  most  impiirtant  work 
on  artilicial  pneumothorax  during  l'M9  is 
stated  to  be  that  by  .Morelli  of  Montevideo, 
lie  draws  the  balance  sheet  with  a  most 
favorable  balance  to  the  credit  of  the  pro- 
cedure in  appropriate  cases.  Lalesquc's 
review  of  his  thirty  years  of  treatment  of 
tuberculosis  at  a  seashore  sanatorium  is  said 
to  be  another  instructive  contribution.  He 
emphasizes  the  imp<irtancc  of  the  moisture 
of  the  sea  air  in  preventing  congestion  and 
hemoptysis. — La  liihercuhse  en  1920  (rntie 
annuellc),  P.  Lrrebouillel  fir  L.  Pelil,  Paris 
Mid.,  January  3,  1920,  x,  1. 


Tuberculosis  In  New  York  City.— Quarters  ending  March  31,  1919  and  1920. 


{1919 
1920 

fl919 
New  cases ^,520 

Total  cases  in  register. <  ,„2o 

New  patients  cxainined/1919 
at  clinics \l920 

(1919 
1920 

Cases     under     super-/'1919 
vision \1920 

ri9i9 

Voluntary  renovations.  <  .g-n 
Sputums  examined.  . .  .  <  .gjn 

flQIQ 

Positive  sputums <  .gjn 

Deaths {}^*2 

Death  rate  per  1000  of  fl919 
population \1920 

Deaths  all  fonns  tuber-/ 1919 
culosis \1920 

Death  rate  per  1000  of  (1919 
population \l920 


Manhatt&n 

Bronx 

2,780,485 
2,829,239 

645,894 
669,233 

2,015 
1,982 

440 
406 

16,846 
14,064 

3,229 

3,472 

2,097 
1,696 

456 
397 

11,026 
8,542 

3,304 
3,312 

120 
108 

161 
173 

496 

228 

77 
85 

7,003 
5,717 

1,502 
1,701 

1,350 
1,094 

230 
208 

1,156 
899 

264 
231 

1.69 

1.27 

1.66 
1.39 

1,321 
1,044 

287 
262 

1.93 
1.48 

1.80 
1.57 

Brooklyn 

Queens 

Richmond 

2,070,539 
2,117,908 

406,236 
419,506 

103,640 
105,559 

1,466 
1,074 

81 
178 

62 
46 

7,151 
6,741 

1,465 
1,565 

271 
266 

1,334 
1,017 

184 
213 

29 
30 

6,712 
5,022 

1,431 
1,461 

213 
195 

407 
346 

2 

1 

4 
5 

219 
129 

37 
8 

34 
30 

2,767 
2,559 

489 
509 

84 
101 

663 

487 

122 
111 

17 
15 

767 
621 

167 
151 

53 
37 

1.50 
1.18 

1.67 
1.44 

2.08 
1.41 

842 
688 

193 
171 

59 
41 

1.65 
1.30 

1.93 
1.64 

2.31 
1.56 

City 


6,006,794 
6,141,445 

4,064 
3,686 

28,962 
26,108 

4,099 
3,353 

22,686 
18,532 

494 
633 

883 
480 

11,845 
10,584 

2,382 
1,915 

2,407 
1,939 

1.43 
1.27 

2,702 
2,206 

1.83 
1.44 


—Weekly  BuU.,  Dept  BeaUh,  N.   Y.  City,  July  24,  1920,  ix,  236. 
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The  Sanatoria. — The  sanatorium  for  the 
care  of  the  tuberculous  is  generally  looked 
upon  as  the  most  effective  weapon  in  the 
campaign  against  tuberculosis.  The  last 
twenty  j'ears  have  seen  a  remarkable  de- 
velopment of  these  institutions  in  the  United 
States,  Great  Britain  and  the  continent  of 
Europe.  There  are  no  less  than  600  sana- 
toria in  the  United  States,  and  it  is  estimated 
that  more  than  120,000  persons  receive 
treatment  therein  annually.  The  annual 
maintenance  costs  of  these  institutions  is  not 
much  less  than  thirty  millions,  and  it  is 
estimated  that  close  to  sixty  milUons  have 
been  e.^jpended  in  their  initial  construction. 

It  is,  therefore,  pertinent  to  ask.  what  is 
the  effect  of  such  institutional  care?  Is  the 
expenditure  of  money  on  their  construction 
and  upkeep  justified  by  the  results?  Is  the 
confidence  of  the  public  and  of  the  medical 
profession  in  their  efficacy  well  founded? 
To  these  questions  it  is  impossible  at  this 
time  to  give  a  decisive  answer.  It  is  sur- 
prising, but  nevertheless  true,  that  those 
who  have  managed  sanatoria  in  our  country 
have,  with  very  few  exceptions,  proceeded 
on  the  theory  that  the  utilit}'  of  sanatoria 
was  proved  and  needed  no  further  justifica- 
tion. Patients  have  been  received,  cared  for 
and  discharged  without  any  provision  to 
keep  track  of  the  results  accomplished. 
Patients  have  been  turned  out  by  the  thou- 
sands without  any  but  the  loosest  ties  to 
bind  them  to  the  sanatoria.  As  a  result, 
they  have,  within  a  few  months,  or  years, 
drifted  away  and  have  become  entirely  lost 
to  such  institutions  either  for  medical  super- 
vision or  for  the  determination  of  the  per- 
manent benefit  which  may  have  resulted 
from  the  treatment  received. 

There  are,  to  be  sure,  exceptional  places 
which  have  attempted  to  meet  this  require- 
ment. Trudeau  Sanatorium,  under  the  able 
guidance  of  Dr.  Brown,  has  for  many  \'ears 
maintained  such  contacts  and  has  pubhshed 
interesting  studies  of  the  after-lifetime  of  its 
patients.  The  late  Dr.  King  of  Loomis,  Dr. 
Ly-man  of  Wallingford  and,  more  recently. 
Dr.  Bardswell  in  England,  have  issued  re- 
ports showing  the  expectation  of  life  of  those 
who  are  discharged  from  sanatoria  and  how 
the  longevity  of  such  persons  compares  with 
the  general  run  of  the  population  at  the  cor- 
responding ages.  .*\s  might  be  expected,  this 
follow-up  work  has  been  done  by  sanatoria  of 
the  finest  type.  Their  patients  have  been, 
on  the  whole,  those  who  would  more  likely 
cwperate  and  give  the  best  results  in  terms 
of  longevity.  Yet,  these  very  results  indi- 
cate that  even  in  the  best  cases,  where  they 
enter  as  incipient  and  are  discharged  as  ar- 
rested, the  subsequent  mortaUty  is  from  three 
to  four  times  as  great  as  that  of  the  popula- 
tion at  their  respective  ages. 


For  the  rank  and  file  of  institutions,  vir- 
tually nothing  is  known.  It  is  common 
knowledge  that  many  patients  are  graduated 
after  a  few  months  care,  and  go  back  to 
their  former  work  and  habits  with  little  or 
no  super\'ision.  They  soon  break  down 
either  to  repeat  the  cure  or  to  progress 
rapidly  in  their  disease  and  die  at  home  or 
in  hospitals  for  the  care  of  advanced  cases. 
Those  who  maintain  good  health  are  not 
noticed,  and  a  wrong  impression  is  spread 
broadcast  as  to  the  ultimate  \'alue  of  the 
treatment.  There  is  a  growing  scepticism 
abroad  as  to  the  value  of  the  mass  of  insti- 
tutions and  the  question  must  be  taken  up 
and  answered. 

The  follow-up  of  sanatorium  graduates 
must  become  an  integral  part  of  sanatorium 
care,  just  as  essential  to  both  patient  and 
institution  as  any  other  of  the  routine  pro- 
cedures of  sanatorium  treatment. 

It  is,  therefore,  recommended  that: 

1.  A  central  agency  or  bureau  be  estab- 
lished to  organize  post-sanatorium  follow-up 
work  on  a  national  scale. 

2.  Tliis  bureau  might  well  be  under  the 
auspices  of  the  National  Tuberculosis  .Asso- 
ciation. 

3.  The  sanatoria  of  the  country  agree  to 
participate  in  this  effort. 

4.  Uniform  records  and  forms  be  adopted 
for  use  by  the  cooperating  sanatoria  in  their 
follow-up  work. 

5.  The  central  bureau  receive  the  material 
from  the  individual  sanatoria  for  the  pur- 
pose of  tabulation  and  report. 

This  plan  is  not  at  all  expensive  or  difficult 
to  operate.  Once  put  into  effect,  it  will  tell 
us  within  a  short  tune  whether  sanatoria 
are,  in  fact,  accomplishing  the  results  that 
their  supporters  hope  for.  It  will  indicate 
which  institutions  are  most  effective  and 
will  bring  into  reUef  the  methods  which  have 
been  found  to  be  most  useful  in  the  best 
sanatoria. —  Tuberculosis  and  the  Sanatoria, 
Statistical  Bulletin  Metropolitan  Life  Insur- 
ance Co.,  July,  19Z0,  i,  no.  7. 

Manitoba  Sanatorium  Book. — This 
booklet  contains  in  the  form  of  aphorisms 
valuable  information  and  advice  on  the  fol- 
lowing items:  the  purpose  of  the  sanatorium; 
the  spirit  of  the  place;  a  plain  talk;  taking 
the  cure;  rest  and  exercise;  more  rules;  food; 
constipation;  general  rules;  waste;  conduct; 
matters  of  business;  words  to  the  wise; 
home-going  time. —  The  Manitoba  Sana- 
torium Book.  Rules  and  Regulations;  Some 
Advice  and  a  Few  Ideals. 

The  Tuberculosis  Clinic— The  tuber- 
culosis clinic  plays  a  most  important  part  in 
the  health  of  any  community  that  is  fortu- 
nate enough  to  possess  one.     Many  com- 
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munitirs  ami  civic  bmlifs  arc  wfll  aware  of 
this  fact,  as  tvidcnicd  by  llic  i-mploynu-nl 
of  a  puljlic  health  nurse  and  the  establish- 
ment of  tiiberiuliisis  dispensaries.  It  is  Ren- 
erally  conceded  that  the  tuberculosis  clinic 
is  more  uniformly  conducted  with  a  paid, 
than  with  a  volunteer.  stalT.  The  author 
describes  the  equipment  and  workings  of  a 
tuberculosis  clinic.  lie  analyzes  the  statis- 
tics of  the  Louisville  clinic  from  June,  1918 
to  May  31,  1419.  and  Rives  points  on  early 
diagnosis  and  dilTerential  diagnosis. —  Tlie 
Tuberculosis  Clinic,  O.  O.  Miller,  AT  v.  M. 
J.,  July,  1920.  XTiii.  352. 

The  Tuberculosis  Problem  and  the 
General  Hospital. — The  following  ques- 
tionnaire was  sent  to  many  of  the  largest 
hospitals  in  this  country:  (1)  Have  you  a 
pulmonary  service  or  ward?  (2)  If  so,  is  it 
a  special  service  or  a  part  of  the  general  medi- 
cal service?  (3)  What  percentage  of  the 
total  number  of  beds  is  devoted  to  pulmon- 
ary tuberculosis?  (4)  Is  this  Rrowing.  sta- 
tionary or  receding?  (5)  If  you  have  no  pul- 
monary tuberculosis  service,  did  you  have 
one,  and  was  it  abandoned?  (6)  If  so,  why? 
(7)  If  your  institution  never  had  a  pulmon- 
ary tuberculosis  service,  does  it  consider  it 
desirable,  or  is  it  contemplating  establishing 
one?  The  following  was  sent  to  most  of  the 
large  sanatoriums;  (1)  Should  all  cases  as 
soon  as  diagnosed  be  sent  to  the  sanatorium? 
(2)  Docs  the  sanatorium  consider  it  advis- 
able to  have  beds  set  aside  in  the  general 
hospital  for  the  purpose  of  study,  diagnosis, 
etc.,  of  cases  of  pulmonary  tuberculosis  be- 
fore sending  same  to  it?  (3)  Does  the  sana- 
torium consider  it  advisable  to  have  a  pul- 
monary tuberculosis  service  attached  to 
every  general  medical  service  of  a  large  in- 
stitution? .•\n  analysis  of  the  information 
obtained  will  reveal:  (1)  That  only  about 
50  per  cent  of  the  large  general  hospitals 
(who  replied)  ha\e  a  tuberculosis  service. 
(2)  In  more  than  half  of  those  that  have  a 
tuberculosis  service  this  is  a  special  one.  (3) 
This  service  wherever  existing  is  stationary 
and  wherever  now  absent,  none  contemplate 
its  establishment.  (4)  Two  reply  that  this 
service  was  abandoned  because  "tuberculo- 
sis sanatoria  were  established  in  the  State." 
This  policy,  it  must  be  evident  from  what 
has  already  been  stated,  is  both  fallacious 
and  short-sighted.  (5)  Ninety  per  cent  of 
the  most  competent  observers  m  the  field 
of  tuberculosis  consider  it  helpful  and  advis- 
able to  have  beds  set  aside  in  the  general 
hospitals  for  the  purpose  of  study,  diagnosis, 
etc.,  of  cases  of  pulmonary  tuberculosis  be- 
fore they  are  sent  to  the  sanatoria  for  treat- 
ment. (6)  Over  90  per  cent  of  the  best 
sanatoria  in  this  countrv  consider  it  advis- 


able and  ncccs.sary  to  have  a  special  pulmo- 
nary tuljcrculosis  service  attached  to  the 
general  mcilical  service  of  every  large  hos- 
pital, "l-'or  years."  writes  Dr.  C  J.  Hat- 
field, "we  have  pleaded  the  desirablility  and 
real  necessity  lor  general  hospitals  to  in- 
clude tuberculosis  wards  and  clinics  in  their 
routine  plans.  I  am  familiar  with  the  ob- 
jections, but  to  my  mind  they  by  no  means 
equal  the  manifest  advantages." — A  tuber- 
culosis service  comprising  ward  and  clinic 
in  the  general  hospital  is  not  only  advisable 
but  absolutely  necessary. —  The  Tuberculosis 
Problem  and  the  General  Hospital,  M.  Tasch- 
man  ir  B.  Stivelman,  Am.  J.  M.  Sci.,  Uay, 
1920,  clix,  722. 

A  Vocational  School  for  Tuberculosis. 

— N'ocational  training  of  the  tuberculous  is 
based  upon  the  observation  that  properly 
graduated  exercises  increase  the  resistance 
of  the  tuberculous  patient  and  counteract 
the  undesirable  consequences  of  an  exclusive 
regimen  of  rest  and  food.  Such  a  school  has 
been  established  in  the  Chicago  Municipal 
Sanatorium  since  1918.  The  vocations  are 
limited  to  the  ones  requiring  but  little  exer- 
tion, such  as  tailoring,  dressmaking,  diet- 
etics, telegraphy,  barbering  and  beauty  cul- 
ture, and  for  those  who  are  better  prepared, 
pharmacy,  photography  and  X-ray  work. 
The  members  of  the  attending  staff  decide 
when  a  patient  is  suitable  for  work.  They 
supervise  the  training  and  determine  the 
number  of  daily  work  hours,  as  well  as  the 
suitability  of  the  patient  for  the  particular 
vocation.  Seven  months  b  the  average  stay 
of  the  early  cases,  hence  the  time  is  ample 
for  learning  a  trade.  While  at  the  institu- 
tion the  systematic  occupation  tends  to 
counteract  the  depression  that  is  so  apt  to 
arise  under  the  circumstances.  Upon  dis- 
charge the  patient  is  better  prepared  to  main- 
tain the  acquired  resistance.  Kven  the  ad- 
vanced cases  are  trained  and  are  thus  spared 
an  existence  of  utter  uselessness.  The  chil- 
dren receive  regular  school  instruction.  The 
various  departments  of  the  institution  are 
utilized  as  places  for  training,  such  as  the 
pharmacy,  power  house.  X-ray  laboratory, 
garden,  etc.— ^  Vocational  School  for  the 
Tuberculous,  J .  D.  Robertson,  Am.  J.  Clin. 
Med.,  May,  1920,  xxvii,  309. 

French  Tuberculosis  Work. — Before  the 
war  tuberculosis  had  practically  no  official 
recognition  in  France.  The  problem  of  a 
disease  which  killed  almost  half  of  the  French 
people  between  twenty  and  forty  years  of  age 
was  largely  in  the  hands  of  private  initiative, 
propaganda  associations  and  antitubercu- 
losis leagues,  without  concerted  effort  as 
regards   dispensaries   or   sanatoriums,   and 


154 


THE   AMERICAN  REVIEW   OF  TUBERCULOSIS 


without  obligatory  reporting  of  cases.  With 
the  outbreak  of  the  war  the  dramatic  inade- 
quacy of  the  existing  means  was  soon  appre- 
ciated and  led  to  the  evolvement  of  a  pro- 
gram, which  was  rapidly  carried  into  effect. 
It  consisted  essentially  in  the  establishment 
of  sanitary  stations  and  of  committees  for 
assisting  tuberculous  ex-soldiers.  In  the 
sanitary  stations  the  tuberculous  soldiers 
are  taken  care  of  and  instructed  in  prevent- 
ive measures  before  discharge.  The  com- 
mittees comprise  departmental  subcommit- 
tees and  the  national  committee.  The  latter 
coordinates  all  the  means  in  the  field  of  ac- 
tion and  renders  moral,  technical  and  mater- 
ial support  to  the  local  subcommittee,  which 
provides  not  only  for  the  health  needs  of  the 
discharged  tuberculous  soldiers  but  also  for 
the  hygiene  and  education  of  their  homes. 
An  appropriation  through  the  Ministry  of 
the  Interior  made  it  possible  to  establish 
special  hospitals,  so  called  sanitary  hospit- 
als, destined  to  receive  tuberculous  soldiers 
and  to  separate  these  from  all  other  patients. 
At  the  present  time  there  are  49  such  hos- 
pitals with  a  total  of  6800  beds.  The  pau- 
city of  prewar  means  made  it  necessary  to 
resort  to  whatever  happened  to  be  available. 
Personnel  was  developed  rapidly  by  means  of 
courses  in  the  already  existing  sanatoriums. 
Equipment  and  quarters  were  adapted  for 
the  purpose,  and  thus  definite  progress  was 
made  towards  segregation,  which  was  notor- 
iously lacking  in  most  French  hospitals. 
The  importance  of  segregation  is  evident 
from  the  fact  that  49,510  patients  have  thus 
far  passed  through  the  sanitary  hospitals, 
and  have  thus  been  prevented  from  spread- 
ing the  infection.  The  selection  of  the  cases 
is  carried  on  through  special  centres  under 
the  direction  of  the  medical  director  of  the 
sector.  The  selection  centre  acts  as  the 
sifting  and  distributing  agency.  This  dia- 
gram illustrates  the  mechanism  of  the 
ofJicia!  tuberculosis  agencies: 

selection  centre  — >  sanitary  station ^  department 

committee 

dispen-     sana-_         visiting      material       isolation 
sary  torium  assistance        hospital 

At  present  there  are  89  dispensaries  and 
11  sanatoriums.  The  national  committee 
has  the  following  functions:  Coordinating 
the  activities  of  the  departmental  commit- 
tees, associating  activities  with  the  Red 
Cross,  etc.,  allowance  of  grants,  clothing 
distribution,  hygienic  utensils,  propaganda, 
etc.  These  are  the  results  of  the  organiza- 
tion that  has  been  effected  since  the  war. 
The  increasing  interest  of  the  government 
and  the  awakening  of  the  public  to  the  prob- 


lem of  tuberculosis  guarantee  the  future  of 
the  antituberculosis  campaign.  Several 
measures  already  enacted  and  others  about 
to  be  passed  by  parliament  aun  at  the  utili- 
zation and  extension  of  the  war  organiza- 
tion to  the  conditions  of  peace.  Of  course 
this  new  path  of  social  medicine  can  be 
pursued  successfully  only  with  cooperation 
of  the  medical  profession. — French  Tubercu- 
losis Work  After  the  War,  L.  Bernard,  A.  J. 
Clin.  Med.,  April,  1920,  .txvii,  229. 

Antituberculosis  Activities  In  France. 

— Investigation  on  the  part  of  the  Com- 
mission for  the  Prevention  of  Tuberculosis 
showed  the  need  of  (1)  an  intensive  cam- 
paign of  educational  propaganda,  (2)  the 
maintenance  of  dispensaries  for  diagnosis 
and  care  of  certain  cases  and  such  educational 
work  as  could  be  accomplished*  through 
these  avenues.  (3)  the  maintenance  of  lab- 
oratories for  diagnosis  and  (4)  the  erection 
and  equipment  of  preventoria,  sanatoria  and 
hospitals.  All  these  activities  have  been 
inaugurated  and  maintained  by  American 
organizers,  social  workers,  physicians  and 
workers  and  by  American  money.  They 
have  made  wonderful  progress  and  are  now 
gradually  passing  from  American  direction 
to  efficient  and  permanent  French  control. — 
Antituberculosis  Activities  in  France,  C,  T. 
Burnett,  Colo.  Med.,  May,  1920,  xvii,  132. 

Poultry  Farming  as  an  Occupation  for 
Consumptives. — In  poultry  farming,  as  in 
other  occupations,  the  consumptive  cannot 
keep  pace  with  a  healthy  competitor.  Con- 
sumptives can  work  successfully  and  keep 
well  only  in  a  favorable  environment  where 
working  hours  are  regulated  according  to 
individual  strength,  with  opportunity  to  re- 
cuperate when  a  slight  relapse  occurs,  where 
the  diet  is  ample  and  properly  regulated  and 
where  help  is  at  hand,  if  adverse  circum- 
stances are  encountered.  The  Papworth 
colony  has  succeeded  in  establishing  a  poul- 
try farm  built  and  run  entirely  by  consump- 
tives which  has  proved  financially  profitable, 
the  profits  being  divided  among  the  workers 
as  wages.  For  those  permanently  employed 
on  the  farm  the  work  is  so  arranged  that 
relays  of  workers  can  be  set  to  do  different 
jobs  adjusted  to  their  strength.  For  those 
who  establish  subsidiary  farms  nearby  under 
the  guidance  of  the  colony,  extra  help  is 
available  whenever  they  may  need  it.  In 
this  way  a  practical  method  of  employing  the 
consumptive  has  been  evolved;  and,  by  the 
careful  study  of  other  industries  on  similar 
lines  it  will  be  possible  to  avoid  much  of  the 
waste  arising  from  tuberculosis,  to  economize 
labor,  to  promote  the  welfare  of  the  con- 
sumptive, and  to  add  to  the  protectionjof 
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the  country.— /"oMi/rv  h'lirminfi.  An  Occu- 
pation Suitahlt  For  Consumptinrs,  P.  C. 
Varrirr-Jonn,  Lancet,  April  3,  1920,  793. 

Tuberculosis  In  Recruits  and  Pen- 
sioners. -In  the  attempt  ti>  ixiludc  all 
consumptives  from  active  service  in  the 
British  army  some  cases,  which  had  no  tul)er- 
culous  disease  of  the  lunns  at  all,  were  diag- 
nosed as  tuberculosis  and  placed  in  sana- 
toriums.  Others  were  discharped  from  ser- 
vice with  a  diagnosis  of  tuberculosis  entitling 
them  to  an  additional  pension,  without  being 
tuberculous.  In  order  to  avoid  this,  all  chest 
cases  should  be  dealt  with  by  a  board  com- 
posed of  physicians  e.xperienced  in  chest 
work.  Every  case  should  be  examined  by 
at  least  two  members  of  this  board  and  where 
there  is  any  doubt  by  all  three.  When  a 
man  has  had  sanatorium  or  dispensary  treat- 
ment for  tuberculosis  a  >pccial  report  should 
be  asked  for  from  the  tuberculosis  olTicer  of 
the  district  from  which  the  man  comes. 
The  special  board  should  pay  particular 
attention  not  only  to  the  presence  of  any 
lesion  but  to  its  activity  and  the  amount 
of  disability  arising  from  it.  As  indicative 
of  activity,  rapid  or  marked  loss  of  weight, 
a  medical  certificate  of  hemoptysis  or  fever, 
tubercle  bacilli  in  the  sputum,  and  the  pres- 
ence of  persistent  localized  crepitations, 
should  be  considered  of  greatest  importance. 
Too  much  stress  should  not  be  laid  on  slight 
impairment  of  the  percussion  note  at  the 
right  ape.x,  broncho  vesicular  breathing  or 
apical  retraction.  The  man  should  be  given 
tne  benefit  of  any  doubt  after  exhaustive 
examination  and  awarded  a  high  pension 
assessment.  Reexaminations  should  be 
made  at  interx'als  not  exceeding  six  months. 
If  the  cases  become  arrested  or  quiescent, 
the  pension  may  be  reduced  10  or  20  per  cent 
at  each  examination,  so  that  the  reduction 
in  pension  corresponds  to  the  permanent 
improvement  in  health. —  Diagnosis  of  Tu- 
berculosis in  Recruits  and  Pensioners,  J.  Guy, 
Lancet.  March  27.  1920.  711. 

Why  Tul)erculous  Persons  without 
Funds  Should  Not  Leave  Their  Home 
States. — Kentucky  has  at  last  recognized 
the  principle  that  the  State  must  give  intel- 
ligent instruction  to  those  unfortunates  in- 
fected with  tuberculosis,  or  who  are  likely 
to  become  infected,  so  that  they  may  be 
taught  how  to  conduct  themselves  and  earn 
a  living  without  succumbing  to  this  monster 
among  diseases.  With  the  approval  of  the 
Governor,  the  General  .Assembly  almost 
unanimously  passed  House  Bill  Number  408, 
which  accepts  the  generous  offer  of  the  Louis- 
ville .\nti-Tubercul0si5  .Association  to  trans- 
fer the  Hazelwood  Sanatorium  to  the  State, 


and  it  will  hereafter  be  known  as  The  Ken- 
tucky Tuberculosis  Sanatorium.  KIsewhcre 
in  these  columns  the  Itill  M-ill  be  found  in 
detail.  Kentucky's  tuberculosis  problem  is 
a  very  large  one.  There  are  between  .12,000 
and  4.'i.0(K)  cases  of  the  disease  in  the  State. 
Between  45(X)  and  t)0(X)  of  our  citizens  die 
with  it  each  year.  One  small  slate  institution 
will  not  begin  to  cope  practically  with  this 
tremendous  problem,  but  it  is  the  beginning 
of  the  recognition  by  the  State  of  its  duty 
in  the  matter.  The  passage  of  the  Bill  re- 
quiring the  training  of  all  school  children  and 
teachers  in  physical  education  is  of  even 
more  importance  in  the  prevention  of  tuber- 
culosis. .As  soon  as  educators  can  realize 
that  their  main  job  is  not  to  teach  children 
so  that  when  grown  up  they  will  think,  but 
that  when  grown  up  they  will  know  how  to 
live  and  functionate  usefully  in  society,  all 
of  our  sanitary  problems  will  be  recognized 
and  gradually  solved.  It  is  of  the  utmost 
importance  that  tuberculous  persons  with- 
out funds  should  not  leave  their  home 
States.  The  tuberculous  poor,  who  migrate 
to  Colorado,  \orth  Carolina  or  Texas,  6nd- 
ing  no  place  where  they  can  be  cared  for, 
look  for  light  work  in  order  to  maintain 
themselves  and  often  their  dependent  fam- 
ilies, but  such  workers  are  far  in  excess  of 
the  supply.  Driven  to  any  work  they  can 
get.  with  neither  friends  nor  care,  anxious, 
homesick,  hopeless,  they  rapidly  grow  worse 
and  usually  soon  die.  The\-  die  for  lack  of 
proper  rest,  food,  fresh  air  and  medical  at- 
tention— those  essentials  of  treatment  which 
many  of  them  could  have  had  at  home.  No 
person  having  tuberculosis  should  be  sent 
to  any  other  State  on  account  of  climatic 
advantages,  unless  they  have  sufficient  funds 
to  amply  support  them  for  at  least  two  years. 
—Edilo'rial,  A'y.  -U.  /.,  July.  1920,  xviii,  232. 

After-History  of  Tuberculous  Pa- 
tients.— The  points  on  which  emphasis  is 
laid  are:  Pulinonary  tuberculosis  may  be 
cured  if  treated  in  its  early  stages.  It  is 
only  the  early  case  that  derives  any  per- 
manent benefit  from  sanatorium  treatment 
(with  rare  e.xceptions) ;  hence  the  futility  of 
clogging  the  sanatoriums  with  the  more 
advanced  t\-pe  of  case.  Much  more  stren- 
uous preventive  measures  should  be  adopted 
— e.  g.,  additional  suitable  open  air  schools 
and  institutions  for  very  advanced  cases. 
There  is  a  sad  lack  of  suitable  institutions 
for  the  tuberculous  chUd.— .After-  History  of 
500  ConscciUive  Dispensary  Cases.  F.  G. 
Collins,  Lancet,  April  10,  1920.  i,  S07. 

Morteltty  In  the  Glass  Industry.— The 

latest  census  data  give  the  number  of  persons 
employed  in  the  glass  industry  as  78,804,  of 
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which  74,502  are  wage-earners,  or  about 
6,000  more  than  five  years  earlier  at  the 
time  of  the  census  of  1909.  The  general 
mortality  from  pulmonary  tuberculosis  con- 
tinues to  be  excessive  among  glassworkers 
as  a  group,  and  particularly  among  glass 
blowers  separately  considered,  as  well  as 
among  glass  polishers.  According  to  the 
industrial  mortality  experience  of  the  Pru- 
dential, glassworkers  during  the  period  1914- 
1918  experienced  a  proportionate  mortality 
from  pulmonary  tuberculosis  equivalent  to 
26.0  per  cent  of  the  mortality  from  all  causes, 
which  compares  \\'ith  12.3  per  cent  for  the 
practically  corresponding  period  of  the  regis- 
tration area.  This  excess,  however,  shows 
a  diminution  from  31.8  per  cent  for  the  ear- 
lier period  of  1897-1914,  and  particularly  so 
at  the  important  age  period  twenty-five  to 
thirty-four.  Considering  the  glass  blowers 
only,  it  appears  that  the  proportionate  mor- 
tality from  pulmonary  tuberculosis  was  32.1 
per  cent  during  the  period  1897-1914,  and 
that  by  1914-1918  this  had  diminished  to 
25.9  per  cent.  The  mortality  at  the  age 
period  twenty-five  to  thirty-four  diminished 
from  53.3  per  cent  during  the  earlier  period 
to  39.7  per  cent  at  the  present  time,  but  the 
excess  even  at  the  last-named  period  is 
clearly  emphasized  by  the  comparative  fig- 
ure for  the  registration  area,  which  was  only 
29.5  per  cent.  It  would  seem,  therefore,  a 
safe  conclusion  that,  while  progress  has  been 
made  in  the  direction  of  a  diminishing  mor- 
tality from  pulmonary  tuberculosis  among 
glassworkers,  the  reduction  has  not  been 
proportionately  as  large  as  the  general 
progress  in  the  prevention,  treatment  and 
control  of  the  disease  would  seem  to  justify. 
In  view  of  the  excessive  mortality  from 
pulmonarj'  tuberculosis  and  possibly  from 
nontuberculous  respiratory  diseases  among 
certain  occupations  in  the  glass  industry,  it 
would  seem  of  equal  importance  that  an  in- 
vestigation corresponding  to  that  of  granite 
cutting  industry  should  be  made  into  the 
glassworkers'  trade.  There  should  be  no 
difficulty  in  securing  a  similar  whole-hearted 
cooperation  on  the  part  of  the  state  authori- 
ties, the  manufacturers,  and  the  labor  unions, 
the  assistance  of  all  being  absolutely  indis- 
pensable if  the  best  possible  results  are  to 
be  obtained.  All  of  the  information  secured 
in  such  an  investigation  concerning  indi- 
vidual establishments  or  individual  employ- 
ees is  considered  strictly  confidential,  since 
it  is  only  the  collective  results  that  are  of 
most  value  for  teaching  or  remedial  pur- 
poses. The  glassworkers'  trade  is  one  of  the 
most  indispensable  and  useful  occupations 
known.  The  prolongation  of  the  glass- 
worker's  life  and  the  prevention  of  needless 
disease  is,  therefore,  an  important   duty  of 


the  state  and  of  all  voluntary  health-pro- 
moting agencies  which  can  aid  an  effort 
first  to  ascertain  the  facts,  and  then  to  apply 
the  resulting  conclusions  for  the  purpose  of 
bringing  about  a  better  state  of  things.  It 
is  sincerely  to  be  hoped  that  such  an  investi- 
gation will  be  made  so  that  the  facts  may 
be  known  and,  if  conditions  prove  to  be 
better  than  assumed,  a  further  reduction 
in  extra  premium  charges  for  life  insurance 
may  accrue  to  the  benefit  of  wage-earners 
in  the  glass  industrj',  and  material  restric- 
tions may  be  removed  in  the  case  of  occu- 
pations at  the  present  time  considered  doubt- 
ful.—  The  Mortality  from  Respiratory  Dis- 
eases in  llie  Glass  industry,  F.  L.  Hofman, 
J.  Industr.  Hyg.,  May,  1920,  ii,  1. 

A  New  Book  on  Animal  Tuberculosis. 

— -Appearing  as  one  of  a  collection  of  25 
volumes  upon  the  subject  of  tuberculosis, 
which  is  being  prepared  by  Chantemesse, 
Poncet  and  Collet,  of  France,  is  a  most  com- 
prehensive and  complete  treatise  upon  the 
subject  of  tuberculosis  among  animals,  pre- 
pared by  VoUee  and  Panisset.  In  the  pro- 
duction of  this  work  the  authors  have  made  a 
thorough  study  of  the  writings  of  earlier  in- 
vestigators, and  the  bibliographic  index 
which  is  included  in  their  treatise  is  one  of 
the  many  valuable  features  of  the  book.  It 
is  gratifying  to  note  that  the  names  and 
writings  of  American  investigators  are  given 
a  prominent  place  in  the  discussion  of  the 
various  phases  of  animal  tuberculosis.  Ex- 
tracts from  the  conclusions  reached  by  such 
writers  as  Theobald  Smith,  Leonard  Pear- 
son, Park  and  Krumwiede,  M.  P.  Ravenel, 
V.  A.  Moore,  and  several  scientists  engaged 
in  research  for  the  Bureau  of  Animal  In- 
dustry, appear  with  pleasing  frequency 
throughout  the  entire  work.  Questions  that 
have  led  to  heated  discussions  in  years  past 
are  treated  fairly  by  the  writers  and  at  suit- 
able length,  but  in  no  instance  are  they  drawn 
out  in  tiresome  detail.  The  chapter  on 
diagnosis  is  in  itself  a  work  of  the  greatest 
interest  and  value.  The  preparation,  appli- 
cation and  effectiveness  of  tuberculin,  by 
the  different  methods  of  testing,  are  de- 
scribed fully  and  in  an  interesting  and  con- 
vincing manner.  The  chapters  on  immuni- 
zation and  prophylaxis  are  of  great  practical 
value  at  the  present  time  when  such  deter- 
mined efforts  are  being  made  by  stock  own- 
ers to  establish  herds  that  are  tuberculosis- 
free.  No  attempt  is  made  to  minimize  the 
persistent  effort  that  is  necessary  to  eradi- 
cate tuberculosis  from  an  infected  herd,  but 
where  all  modern  means  of  fighting  the  dis- 
eases are  faithfully  utilized  the  prospects  of 
finally  gaining  a  healthy  herd  have  not  been 
more  promising  in  many  years.     Consider- 
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able  emphasis  is  justly  placed  upon  the  value 
of  the  educntion  of  stock  owners.  Convinc- 
ing them  of  the  danRcr  that  threatens  where 
tuberculous  animals  are  carelessly  purchased 
and  placed  with  sound  slmk,  or  in  case 
tuberculous  cattle  or  hoRs  are  allowed  to  re- 
main in  herds  that  arc  otherwise  healthy, 
is  a  positive  step  in  advance  toward  reaching 
the  desired  Koal. — Les  Tuberculoses  Ani- 
mates, By  II.  Valfe,  Director  of  the  Veteri- 
nary School  at  Alfort,  and  I..  I'anissel,  Pro- 
fessor of  the  Veterinary  School  at  Lyons. 
One  volume  of  52S  pages,  uilh  S  colored  plates. 
Octave  Doin  and  Brothers,  publishers.  Paris, 
France.  Price  14  francs.  (From  J.  Am. 
Vet.  M.  Ass.,  July,  1920,  Mi,  4S5.) 

California  Agricultural  Experiment 
Station. —  Thermal  reaction  follo-aing  intra- 
dermal injection  of  tuberculin.  Investiga- 
tions of  this  station  have  pointed  out  that 
the  intracutaneous  injection  of  tuberculin  in 
suitable  doses  gives  rise  to  a  thermal  reac- 
tion similar  to  the  one  obtained  by  the  sub- 
cutaneous method.  The  intracutaneous 
dose  used  by  the  California  State  Veteri- 
narian in  otlicial  testing,  0.2  cc.  of  5  per  cent 
solution  of  alcoholic  precipitated  tuberculin, 
is  sulVicient  to  bring  forth  this  result.  The 
practical  application  of  these  observations 
IS  evident.  One  can,  by  one  injection,  make 
use  of  two  diagnostic  manifestations  of 
tuberculin  application,  namely,  general  re- 
action as  indicated  by  rise  in  temperature 
and  a  local  reaction.  The  San  Francisco 
County  Medical  Milk  Comisssion  has  re- 
cently adopted  this  method  of  testing  for 
additions  to  herds  producing  certified  milk. 
The  subcutaneous  test  was  formerly  used. 

Combined  tuberculin  tests.  Traum  and 
others  have  demonstrated  that  any  of  the 
methods  of  tuberculin  testing  (subcutaneous, 
intracutaneous  or  ophthalmic)  will  fail  to 
detect  an  important  percentage  of  tubercu- 
lous animals.  They  have  further  demon- 
strated that  tuberculous  cattle,  while  giving 
negative  results  to  one  form  of  tuberculin 
application,  may  give  positive  results  to 
another  form.  Therefore,  the  combining  of 
two  or  more  tests  has  been  suggested.  The 
combination  which  appears  most  effective  is 
the  sensitized  ophthalmic  with  the  intra- 
cutaneous test,  at  the  same  time  making  a 
record  of  the  thermal  reaction  resulting  from 
the  latter  injection. 

Late  local  reaction  to  intradermal  test. 
Most  frequently  positive  local  reactions  can 
be  observed  at  thirty-six  or  forty-eight  hours 
after  the  injection  of  tuberculin,  but  a 
constant,  though  very  small,  percentage  of 
cases  will  not  show  definite  reactions  until 
later.  On  se\'eral  occasions  during  the  past 
five  years,  there  appeared  instances  where 


a  large  percentage  of  reacting  animals  failed 
to  show  definite  reactions  at  thirty-six  or 
forty-eight   hours,   but   showed  such  later. 

Complement  fixation  lest.  Traum  and 
Cooke  applied  the  test  to  244  cattle  sera; 
in  many  cases  re-tests  were  made.  Autopsy 
records  were  ol)lainc-<l  in  all.  Of  46  cases  of 
severe  tuberculosis  4,?,  or  '/?..S  per  cent,  gave 
positive  results  and  .3,  or  6.5  per  cent,  gave 
no  fi.vation.  Of  .S.S  cattle  with  slight  or 
moderately  severe  localized  lesions,  10  sera, 
or  18.8  per  cent,  gave  positive  results  while 
4.S,  or  81.81  per  cent,  gave  negative  results. 
One  hundred  and  twenty-nine  sera  from 
cattle  shouing  no  tuberculous  lesions  on 
postmortem  showed  12,  or  9.,1  per  cent  posi- 
tives, while  117  were  negatives.  Seven  of 
the  tuberculous  and  7  of  the  nontuberculous 
sera  were  anti-complcmentar>'  and  were  not 
included  in  above  figures.  The  9.3  per  cent 
of  nontuberculous  cattle  showing  positive 
results  argues  against  the  universal  adoption 
of  this  method,  especially  in  large  and  in 
valuable  herds.  The  work  on  20  hogs  indi- 
cated that  the  complement  fi.xation  test  is  of 
no  value  in  diagnosing  tuberculosis  in  these 
animals. 

.Making  cattle  environments  free  from  in- 
fective tuberculous  ma/crio/.— Environs  con- 
taminated with  tuberculous  discharges  from 
cattle  become  free  from  such  infective  mater- 
ials soon  after  the  media  in  which  they  are 
contained  are  freed  from  sensible  moisture. 
On  the  other  hand,  tubercle  bacilli  that  are 
found  in  water  holes,  mud  holes  and  watering 
troughs  retain  their  \-irulence  for  a  consid- 
erable length  of  time. 

Chemical  influence  of  hypochlorite  solutions 
on  tubercle  bacilli.  In  a  general  way  the 
results  indicate  (1)  that  chlorine  solutions 
do  not  kill  tubercle  bacilli  momentarily  in 
naturally  infected  discharges;  (2)  that  chlor- 
ine solutions  are  capable  of  destroying  tu- 
bercle bacilli  under  certain  conditions;  such 
favorable  conditions  were  not  determined  by 
these  experiments;  (3)  that  tubercle  bacilli 
were  at  times  not  destroyed  when  subjected 
to  more  severe  exposure  than  given  in  prac- 
tical disinfection;  (4)  that  in  our  work  the 
less  concentrated  solutions  proved  more 
cfTcctive. 

To  emphasize  the  mechanical  removal  of 
infection  for  the  good  it  does  and  to  sanction 
the  use  of  disinfectants  on  general  principles 
is  a  safe  and  sane  stand  to  take  on  disinfec- 
tion in  the  control  of  tuberculosis,  in  the 
light  of  our  present  knowledge. 

Tuberculin  testing  in  certified  dairies.  Two 
tuberculin  tests  on  all  cattle  of  thecerti6ed 
dairies  are  made  each  year,  using  the  sub- 
cutaneous and  intracutaneous  methods  alter- 
nately. \Vhen  new  purchases  are  to  be 
made,   the  entire  herds  from  which   they 


158 


THE   AMERICAN  REVIEW  OF   TUBERCULOSIS 


originate  must  be  tested  and  not  over  10 
per  cent  reactors  found.  This  has  been 
termed  the  10  per  cent  rule  and  was  adopted 
by  the  Commission  in  the  hope  of  further 
safeguarding  the  certified  herds  from  the 
introduction  of  tuberculosis  with  new  pur- 
chases of  cattle. 

Years  of  observation  with  the  rise  and  fall 
of  tuberculosis  in  certified  dairies  has  always 
shown  rises  following  the  purchase  of  new 
cattle.  It  is  very  difficult  to  purchase  cattle 
in  California  under  the  10  per  cent  rule. 
The  additions  to  one  of  the  certified  dairies, 
with  no  reactors,  were  obtained  by  going 
outside  the  state  and  eliminating  all  herds 
with  am-  reactors  so  that  many  more  ani- 
mals were  tested  than  were  actually  pur- 
chased. It,  therefore,  appears  that  tlie  best 
way  to  keep  tuberculosis  at  a  minimum  in 
the  certified  dairies  is  to  have  each  owner 
raise  sufficient  calves  to  keep  up  the  supply 
of  miUc,  thus  rendering  unnecessary  the 
bringing  in  of  cattle  from  outside  sources. — 
Work  of  lite  Division  of  Veterinary  Science. 
Reprinted  from  the  Report  of  the  College  of 
Agriculture  and  the  Agricultural  Experiment 
Station  of  the  Universitv  of  California,  from 
July  1.  1918,  to  June  30,  1919. 

Two  Interesting  Cases. — The  cases  are 
reported  from  the  Municipal  Sanatorium  at 
Otisville,  N.  Y.  A  woman  of  thirty-two 
suffering  from  incipient  pulmonary  tubercu- 
losis, had  been  doing  well  from  the  time  of 
her  admission,  in  May,  1918,  until  January 
1919,  when  she  contracted  influenza.  She, 
developed  a  right  lower  lobe  pneumonia  and 
a  circumscribed  empyema.  This  was 
drained  by  a  thoracotomy,  done  under  local 
anesthesia,  and  the  insertion  of  a  rubber 
catheter.  The  thick  pus  evacuated  gave  a 
pure  culture  of  staphylococcus  aureus.  The 
cavity  was  irrigated  with  1  per  cent  chlora- 
zene  and  later  with  2  per  cent  formalin- 
glycerine.  The  patient  made  a  complete 
recovery.  A  roentgenogram,  taken  five 
weeks  later,  showed  obliteration  of  the  cavity 
and  the  lung  function  practically  normal. 

A  woman  of  fifty-three  had  been  employed 
in  the  Sanatorium  as  seamstress,  since  1912. 
Her  family  and  personal  history  were  nega- 
tive. Her  complaint  dated  back  to  1908, 
when  she  had  an  attack  of  "stomach  trou- 
ble." After  a  few  months  she  again  felt 
fairly  well,  and  remained  so  until  .\ugust, 
1918.  Then  she  suddenly  developed  diar- 
rhoea, pain  in  the  abdomen,  vomiting  and 
tympanites.  The  anorexia  and  pain  per- 
sisted, but  the  diarrhoea  was  periodical. 
The  patient  had  a  constant  temperature  of 
from  100°  to  102°  and  a  pulse  of  110  to  130 
per  minute.  The  physical  examination  re- 
vealed marked  emaciation,  apparent  anemia, 


shght  abnormal  signs  in  the  apices,  indica- 
tive of  healed  tuberculous  lesion.  The  abdo- 
men, except  over  the  ascending  colon,  re- 
vealed marked  tj-mpanites.  There  was  no 
tenderness.  The  sputum  was  persistently 
negative,  but  tubercle  bacilli  were  found  in  the 
feces.  She  grew  persistentl)'  worse,  and  died 
on  January  27,  1919.  The  necropsy  showed 
the  parenchj-ma  of  both  apices  replaced  by 
hard  fibrous  tissue,  the  organs  of  the  peUac 
cavity  covered  with  fibrinous  exudate,  sub- 
serous tubercles  scattered  over  the  jejunum, 
the  mucosa  of  the  jejunum  and  upper  ileum 
covered  with  ulcers,  from  1  to  4  cm.  in  di- 
ameter, presenting  a  characteristic  tubercu- 
lous appearance;  in  some  areas  thickened 
bands  of  connective  tissue  the  result  of  old 
ulcerations;  and  the  mesenteric  lymph  nodes 
moderatel}-  hj-perplastic.  The  source  of  in- 
testinal infection  was  the  point  of  interest. 
It  may  have  had  its  origin  in  the  lung  and 
the  history  of  the  stomach  trouble  seven 
years  ago  might  have  been  the  onset  of  this. 
On  the  other  hand  the  histor>-  of  sudden  on- 
set and  rapid  course  suggests  that  the  tuber- 
culosis was  primarily  in  the  intestinal  tract. 
The  patient  had  been  working  in  the  insti- 
tution and  consuming  food  handled  by  tuber- 
culous patients  for  the  past  ten  years,  and 
the  possibilit)'  of  this  source  of  infection 
should  be  considered.  No  inoculation  or 
cultivation  was  done  to  determine  whether 
the  tubercle  bacillus  was  of  the  human  or 
bovine  type. —  Tu'o  Interesting  Cases  from  tiie 
Records  of  the  Municipal  Sanatorium  at 
Otisville,  Weeklv  Bull.  Dep.  Health,  N.  Y. 
City,  June  26.  1920,  No.  26,  204. 

Trauma  and  Tuberculosis. — When  tu- 
berculosis follows  injury-,  it  is  more  in  con- 
sonance with  pathologic  experience  to  be- 
lieve that  a  tuberculous  lesion  had  been 
present  in  the  body  previous  to  the  accident, 
and  had  been  lying  dormant.  All  that 
injury,  therefore,  could  do,  would  be  to 
rouse  into  actixdty  a  lesion  which  had  been 
inert,  probably  for  years.  The  subject  of 
trauma  and  tuberculosis  has  recei\'ed  addi- 
tional interest  and  opportunities  of  investi- 
gation during  the  war,  owing  to  the  large 
number  of  gunshot  wounds  of  the  chest  wall, 
superficial  and  penetrating.  Oliver's  ex- 
perience is  that  onl\-  in  an  extremely  small 
number  of  wounded  soldiers  has  the  rela- 
tionship been  observed. —  Trauma  and  Tu- 
berculosis, J.  Oliver,  Practit.,  Mav,  1920,  civ, 
ill. 

After-Effects  of  Influenza. — Outstand- 
ing features  of  this  report  are  the  high  pro- 
portion of  cardiac  cases,  covering  a  wide 
range  of  seriousness,  the  abnormal  develop- 
ment of  tuberculosis  and  pretuberculous  con- 
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ditions,  and  the  large  number  of  throat 
alTcitions.  Hardly  less  strilcinR  Ls  the 
absence  of  aflcclionsof  the  urinary  orRansfrom 
ihc  stalistiial  record.  The  total  number  of 
persons  examined  was  7058.  Of  this  number 
5o24  required  medical  attention  and  1434 
were  e.xamine<I  but  not  recommended  for 
treatment,  and  2015  were  rce.xamined.  De- 
fective vision,  hypertrophy  of  tonsils  and 
adenoids,  disca.si-s  of  respirator)'  tract,  as- 
thenias, cardiac  diseases  and  defective  teeth 
were  the  conditions  encountered  in  greatest 
numbers.  The  number  of  tuberculosis  cases 
was  strikinK  in  the  respect  that  they  were, 
in  nearly  every  instance,  new  cases,  never 
before  rcporte<l  to  the  health  department. 
Mason  links  up  with  this  epidemic  the  un- 
usually large  number  of  sudden  deaths,  and 
presumably  from  heart  disease,  in  persons 
who  had  had  influenza. — Cincinnati  Survey 
of  After  Effects  of  Intluenza,  P.  .\fason, 
Modern  Med.,  April,  1920,  ii,  305. 

Milk  and  Tuberculosis.— It  appears 
that  the  control  of  human  tuberculosis  de- 
pends to  an  appreciable  extent  on  a  much 
closer  control  of  bovine  tuberculosis.  To 
control  this  menace,  Swift  suggests,  first,  to 
allow  the  farmer  something  nearer  the  true 
value  for  a  condemned  animal.  He  would 
then  be  a  little  more  wnlling  to  help  in  the 
tight.  Second  to  start  a  demand  for  tuber- 
culosis-free milk.  This  can  be  done  and 
ought  to  be  done  by  education  of  the  phy- 
sician first,  who  in  his  turn  will  educate  his 
patients.  Some  farmers  have  said  that 
they  would  make  tuberculosis-free  milk  if 
there  was  a  market  for  the  product  and  if 
they  could  receive  a  price  that  would  allow 
them  a  better  margin  in  which  to  stand  the 
losses. — .\filk  Siliialioii.  II.  Swift.  Boston, 
M.  &  S.  J..  April  29.  1920.  cl.t.tx'ii.  447. 

The  Miliary  Form  of  Pulmonary  Tu- 
berculosis.— Pissavy  explains  why  and  how 
we  must  distinguish  between  the  four  forms 
of  pulmonary  tuberculosis,  the  miliar,',  the 
nodular,  the  pneumonic,  and  the  bronchitic 
or  emphysematous  form, —  Lcs  formes  gran- 
uliques  rfc  la  luberctilose  pidmonoire.  A.  Pis- 
savy. Paris  Med.,  January  3,  1920,  x,  24. 

Tuberculosis  In  Children.— The  com- 
monest form  is  tuberculosis  of  the  Ij-mph 
nodes.  It  is  in  the  bronchial  nodes  where 
the  bacilli  usually  settle  and  multiply  first. 
Diagnosis:  (a)  General  complaints:  mal- 
aise, loss  of  weight,  strength  and  appetite. 
tendency  to  colds  and  sweats,  irritability, 
change  in  disposition,  (b)  Fever;  the  daily 
range  varies  from  l.8°F.  and  over,  (c)  An- 
amnesis: tuberculous  parents  or  nurses  or 
attendants,  measles,  pertussb, influenza,  dur- 


ing which  the  tuberculosis  antibodies  dis- 
appear or  become  greatly  attenuated;  un- 
favorable living  conditions,  (d)  Cough:  it 
may  be  absent  which  never  speaks  against 
infection  of  the  bronchial  nodes.  It  may 
be  catarrhal.  It  may  be  paroxysmal  due 
to  pressure  on  the  vagi.  Very  characteris- 
tic IS  a  metallic  pitch,  due  to  narrowing  of  the 
bronchi  from  swollen  gbnds.  The  same 
cause  gives  rise  to  the  expirator>'  wheeze. 
The  latter  two  varieties  occur  only  until 
the  second  year,  (e)  D'Espine's  sign,  (f) 
Percussion  of  the  spine:  on  slowly  percuss- 
ing from  above  downward  a  sudden  change 
to  dull  is  heard  in  the  fifth  and  si.xlh  dorsal 
spine  area,  (g)  X-ray  examination  is  the 
most  important  and  in  many  cases  the  only 
diagnostic  method.  Every  suspected  child 
should  be  examined  several  times  by  phys- 
ical, biological  and  roentgenological  means. 
By  palpation  a  search  should  be  made  for 
enlarged  lymph  nodes  in  the  neck,  in  the 
supraclavicular  space  and  on  the  chest  wall. 
Tuberculosis  of  the  bones  and  joints  is  prac- 
tically never  a  primary  lesion.  Traumatism 
usually  favors  the  migration  of  bacilli  from 
the  bronchial  glands  into  the  injured  tissues. 
Cutaneous  tuberculides  are  pathognomonic. 
They  are  caused  by  partial  antigens  and  are 
a  sign  of  hypersusceptibility.  In  the  lesions 
of  erythema  induratum  Much's  granules 
have  been  found;  likewise  in  phlyctenules 
of  the  conjunctiva.  Tuberculosis  of  the 
lungs  is  usually  secondar>'  to  disease  of  the 
glands.  It  is  certainly  the  best  solution  to 
consider  pulmonary  and  glandular  tubercu- 
losis as  the  first  stage  of  the  invasion.  Clin- 
ically we  watch  for  changes  in  the  breath 
sounds  below  the  clavicle,  near  the  spine 
and  in  the  interscapular  space.  Pleurisy  is 
practical!)'  alwajs  tuberculous.  The  bio- 
logic test  is  most  important,  either  Moro's 
or  Pirquet's.  Their  interpretation  varies 
according  to  special  conditions.  Tubercu- 
lous meningitis  and  miliar)'  tuberculosis  are 
fatal.  They  occur  when  immunity  dimin- 
ishes or  disappears  from  any  cause  and  during 
that  period  bacilli  enter  the  blood  stream. 
Prognosis:  as  long  as  relapses  are  possible 
a  good  prognosis  cannot  be  given  even  when 
signs  and  s\'mptoms  are  absent  for  the  mo- 
ment. Treatment:  aims  at  improvement  of 
the  immunity.  For  the  bronchial  iN-mph 
nodes  specific  and  X-ray  treatment  are  para- 
mount. Much  uses  the  partial  antigens 
(partigens):  for  the  first  three  or  four  weeks, 
injections  3  times  a  week;  thereafter  twice; 
duration  twelve  weeks.  The  greater  the 
dilutions  the  better.  The  X-ray  treatment 
is  to  be  done  by  an  expert  in  3  or  4  series  of 
two  to  four  w'eeks.  It  has  to  attack  the 
hilum  region.  .-Vdjuncts  in  the  treatment 
are  proper  feeding,  the  proper  amount  of 
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rest  and  exercise,  regular  baths  with  sea 
salt,  administration  of  calcium.  The  cli- 
matic advantages  of  a  stay  at  the  sea  shore 
or  in  ;he  mountains  are  welcome  but  not 
necessarj-.  The  practitioner  can  treat  most 
cases  of  tuberculosis  in  children.  We 
should  never  neglect  to  actively  treat  tuber- 
culosis of  the  bronchial  lymph  nodes. — 
Kindcr-Tuhcrkulosc,  ihre  Erkciinting  und 
Beliandhitig,  ein  Taschenbuch  fiir  praktisclie 
arzlc.  Hans  Much.  Leipzig,  Verlag  Curl 
Kabitzsch,  1920. 

Tests  for  Tuberculosis  and  Consump- 
tion.— The  distinction  between  tuberculosis 
of  the  lungs  and  consumption  would  in  this 
countr\'  probably  correspond  to  that  between 
a  tuberculous  infection  and  tuberculous  dis- 
ease. Suppuration  and  cax-ity  formation 
form  no  part  of  the  tuberculous  infection, 
and  the  tubercle  bacillus  also  does  not  cause 
suppuration,  at  any  rate,  directly.  Con- 
sumption is  not  tuberculosis  of  the  lungs  but 
is  due  to  infection  of  the  damaged  lungs  by 
pyogenic  organisms.  Excavation  of  the 
lungs  occurs  in  the  repeated  absence  of 
tubercle  bacillus  from  the  sputum  and  the 
postmortem  shows  excavation  of  the  lungs 
independent  of  tuberculosis.  Hemoptysis  is 
a  feature  of  nontuberculous  excavation  of 
the  lungs.  Such  forms  of  consumption  are 
caused  by  catarrhal  colds  and  if  these  were 
reduced,  consumption  would  be  similarly 
reduced.  \\'hcn  a  person  develops  symp- 
toms showing  that  he  has  tuberculosis  of 
the  lungs.  Shaw  would  call  him  a  healthy 
reacting  carrier.  In  the  diagnosis  of  this 
condition  the  tuberculin  test  is  of  no  value. 
The  diagnosis  here  must  be  based  upon 
symptoms,  signs  of  functional  disturbance. 
Loss  of  weight,  or  rather  being  underweight, 
is  the  most  important  of  all  these  s\Tnptoms. 
In  many  cases  if  a  person  is  underweight 
and  has  a  cough  the  diagnosis  of  tuberculosis 
of  the  lungs  may  be  justi6ed.  It  is  wrong, 
however,  to  send  such  patients  to  a  sana- 
torium and  remove  them  from  home  and 
friends;  likewise,  to  report  them,  unless 
tubercle  bacilli  are  present.  These  cases  are 
rare  under  forty  years  of  age.  They  do  not 
usually  show  many  physical  signs;  apical 
rales  usually  cannot  be  detected.  Cases  of 
consumption  also  should  not  be  reported 
unless  there  are  tubercle  bacilli  in  the  spu- 
tum, nor  need  they  undergo  sanatorium  or 
outdoor  treatment. 

The  object  of  the  tuberculosis  campaign 
is  to  prevent  the  healthy  reacting  carrier, 
who  will  always  be  with  us,  from  becoming 
(1)  a  case  of  active  tuberculosis  of  the  lungs 
and  other  organs;  or  (2)  a  case  of  consump- 
tion.—  The  Tests  for  Tuberculosis  of  the 
Lungs  and  for  Consumption,  H.  B.  Shaw, 
Praciit.,  March,  1920,  civ,  167. 


Early  Diagnosis.  —  From  pathologic 
knowledge  of  the  development  of  tubercle 
and  from  clinical  and  X-ray  experience,  two 
tj-pes  of  pulmonary  tuberculosis  have  been 
differentiated.  The  "open"  (tubercle  bacilli 
usually  present  in  sputum),  ah'eolar  or  par- 
enchymatous t^-pe,  in  which  the  disease  is 
present  in  the  lung  tissue  itself,  and  the 
"closed"  (tubercle  bacilli  rarely  present  in 
the  sputum),  peribronchial  t>pe  associated 
with  definite  hilum  lesions.  Such  t\-pes  are 
considered  to  conform  in  a  general  way  with 
the  open  and  closed  ts'pes  of  tuberculous 
joint  disease.  The  French  school  (Rist  and 
Sergent)  deny  that  any  recognition  of  pul- 
monary tuberculosis  can  be  made  before  the 
finding  of  tubercle  bacilli  in  the  sputum. 
Unfortunately  the  peribronchial  or  closed 
t\-pe  yields  practically  no  or  few  physical 
signs  and  roentgenologists  cannot  as  a  whole 
be  relied  upon  to  make  a  definite  diagnosis 
of  active  disease  in  this  t>-pe  of  case.  There 
is  no  question  that  comparisons  of  serial 
X-ray  plates  over  many  months  does  offer  a 
means  of  determining  what  may  be  termed 
the  "subterranean"  spread  of  tuberculosis. 
There  is  one  ph>sical  sign  which,  though  it  is 
not  pathognomonic,  is,  nevertheless  so  im- 
portant that  it  should  alwaj's  arouse  sus- 
picion of  phthisis  and  lead  to  testing  of  the 
sputum;  and  this  is  a  physical  sign  not  of 
percussion  or  auscultation,  but  of  inspec- 
tion; namely,  local  wasting  of  the  tissues 
above  and  below  one  claNncle  in  front  or  in 
one  supraspinatus  region  behind.  This 
local  w-asting  is  not  due  to  local  retraction 
of  the  chest  wall  or  to  the  loss  of  underlying 
bone  tissue;  it  is  a  dwindling  of  the  bulk  of 
the  upper  part  of  the  pectoralis  major  and 
of  the  subcutaneous  tissues,  and  it  is  com- 
parable with  the  wasting  that  occurs  in  that 
part  of  the  limb  which  is  immediately  above 
a  joint  that  is  diseased  or  injured.  So  in  the 
case  of  recent  and  active  tuberculous  disease 
of  the  apex  of  one  lung  there  seems  to  be, 
temporarily  at  any  rate,  a  neurotrophic 
reflex  which  causes  local  atrophy  of  the 
chest  wall  muscles  in  the  corresponding  re- 
gion. (French,  Gtiy's  Hospital  Gazette, 
1918.)  In  pulmonan,-  tuberculosis  we  treat 
sjTnptoms  and  not  signs,  and  we  must  culti- 
vate among  ourselves  and  our  patients  an 
attitude  which  will  permit  of  an  adjustment 
of  environment  before  tuberculosis  is  allowed 
to  become  manifest.  Especially  those  who 
belong  to  tuberculous  families  or  who  have 
been  associated  in  childhood  with  tubercu- 
losis "carriers,"  should  be  carefully  watched. 
Probably  over  30  per  cent  of  cases  of  pul- 
monary tuberculosis  coming  under  obser\'a- 
tion  belong  to  this  class.  When  possible,  a 
yearly  examination  at  least  by  X-ray  and 
clinical  means  should  be  arranged.  Re- 
peated and  thorough  examination  of  even 
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minute  quantities  u(  sputum  is  of  paramount 
importance.  Theoretically,  from  the  spread 
of  tutx-'rculosis  thmuKh  'he  lun^s,  from  some 
definite  de[xisil.  probably  at  the  hilum.  we 
should  be  able  to  predetermine  the  candidate 
for  pulmonary  disease.  In  practice,  how- 
ever, we  cannot  do  so  any  more  than  we  can 
foretell  what  individual  may  succumb  to 
any  other  bacterial  disease.  Up  to  date  it 
is  impossible  to  measure  immunity,  and  to 
estinmte  accurately  what  conditions  or  en- 
vironments will  eventually  lead  to  active 
pulmonary  tuberculosis.— /V  Early  Diag- 
nosis of  Piilmonarv  Tuberculosis,  G.  B. 
Webb,  Editorial,  J.  Lab.  6"  Clin.  \trd.,  June, 
1920,  V,  626. 

Diminution  of  Diaphragm  Movement. 

— Air  entry  into  the  lunt  !.•;  dependent  on 
diaphragmatic  and  costal  movements:  hence 
any  diminution  in  these  movements  will  pive 
rise  on  the  fluorescent  screen  to  diminution 
of  the  dilTcrence  in  illumination  between  in- 
spiration and  expiration,  and  on  percussion 
to  the  diilercnce  in  the  notes  obtained  during 
these  two  phases  of  respiration.  Berry 
claims  to  have  seen  this  many  times.  There- 
fore, he  regards  the  use  of  the  roentgen  ray 
as  of  value  in  the  early  diagnosis  of  pulmo- 
nary tuberculosis  because  this  functional  de- 
rangement of  the  diaphragm  may  be  seen 
before  there  is  any  evidence  of  organic 
change.  The  same  observation  has  also 
been  made  by  others. —  Rocr.lgen  Rays  in 
Earls  Diagnosis  of  Pulmonary  Tuberculosis, 
M.  Berry,  Brit.  j.  Tuberc,  January,  1920, 
xh,  12. 

The  Temperature  In  Pulmonary  Tu- 
berculosis.— The  body  temperature  is  the 
best  single  indicator  o:'  the  degree  of  activ- 
ity of  a  tuberculous  focus  in  the  lung.  Ex- 
cept in  cases,  which  have  lost  their  reactive 
power  due  to  intense  toxemia,  absence  of 
lever  indicates  an  equilibrium  between  the 
offensive  and  the  defensive  forces  involved 
in  the  pathological  process.  However,  one 
must  bear  in  mind  the  frequent  tendency  of 
tuberculosis  to  intermittent  quiescence  for 
weeks  or  months.  Because  of  chronicity  of 
tuberculosis  its  temperature  variations  are 
often  slight,  hence  requiring  great  care  for 
their  detection.  Of  the  four  clinical  methods 
of  taking  the  temperature  commonly  used 
the  axillary,  mouth,  and  urine  stream  meth- 
ods are  subject  to  a  great  number  of  influ- 
ences, which  readily  vitiate  the  result.  The 
most  reliable  method  is  to  take  the  tempera- 
ture in  the  rectum,  with  the  bulb  inserted 
1  to  li  inches,  for  at  least  five  minutes.  In 
the  great  majority  of  people  there  is  a  diur- 
nal variation  of  the  temperature  of  about 
IT.  between  the  hours  of  2  or  3  a.m.  and 


J  to  8  P.M.     In  tuberculosis  it  tends  to  be 

greater.     The  degree  of  amplitude  is  a  mea- 
sure of  the  gravity  of  the  prognosis.     The 
normal  tem|K-rature   taken   immediately  on 
rising  is  97"  to  97.6°  by  mouth,  or  97.4°  to 
98.0°   by    rectum.     The    normal   afternoon 
tem|>erature  taken  at  about  6  p.m.  after  a 
thirty  minutes  rest  should  not  exceed  98.4° 
by   mouth   or   W.n"    by    rectum.     Females 
have  a  slightly  higher  level  l>eforc  or  during 
menstruation,  the  rise  however  not  exceed- 
ing 0.6°  for  both  morning  and  evening  read- 
ings.    Exercise  has  a  considerable  effect  upon 
the  body  temperature.     In  a  healthy  (icrson 
after  a  one  hour  walk  at  4  miles  per  hour  the 
rectal  temperature  rises  on  the  average  to 
100.7°;  after  a  walk  of  an  hour  at  six  miles 
per  hour  the  temperature  averages  10.3.2°. 
These  rises  recede  to  normal  after  resting 
for  a  half-hour.     In  the  tuberculous  similar 
amounts  of  exercise  tend  to  send  the  tempera- 
ture higher  and  the  fall  on  resting  is  slower. 
.•\fter  excluding  other  infections  as  the  pos- 
sible cause  of  the  temperature  rise  after  ex- 
ercise, such  a  pyrexia  may  be  used  as  an 
indicator  of  the  activity  of  the  tuberculous 
lesion.     In  general  the  higher  the  morning 
temperature  the  more  severe  is  the  case  and 
the    more    protracted    the    convalescence. 
Failure   of   the  pyrexia   to   respond  to  rest 
makes  the  prognosis  the  worse  the  longer  the 
rest.     .\  common  t\-pe  of  temperature  curve 
(.mouth)  in  chronic  pulmonarv  tuberculosis 
is  as  follows:  On  rising  96.8°F'.  to  97.2°,  in- 
creasing slowly  to  98.4°  until  about  2  p.m. 
(associated  with  chilliness);  between  2  P.u. 
till  about  4  or  5  p.m.  the  maximum  of  99.0° 
to    99.6°    is    reached    (malaise,    headache, 
tachycardia);  from  now  on  the  patient  be- 
gins to  feel  better  and  by  9  p.m.  the  readiiig 
falls  to  97.0M".  or  97.4°,  rising  somewhat  in 
the  morning  to  97.4°  or  98.0°  (pseudo-inver- 
sion).    .\n    amplitude   of    2°    with    a   sub- 
normal morning  temperature  is  character- 
istic of  tuberculosis.     Rest   diminishes  the 
amplitude  by  approximating  the  extremes 
of  the  curve.     The  observation  of  the  morn- 
ing temperature  is  quite  essential.     .\  morn- 
ing rise  to  98.0°  from  a  lower  level,  even 
when  unassociated  with  an  afternoon  rise 
should  be  regarded  as  p\Te.xia,  and  as  an 
index  of  the  amount  of  exercise  to  be  allotted. 
Similarly  a  persistent  rise  even  if  only  of  the 
afternoon  level  to  98.6°  or  over  must  be 
regarded  as  abnormal,  and  is  often  associated 
with  other  signs  of  lack  of  progress.     Spor- 
adic  aberration   of   the   diurnal   variation, 
while  commonly  due  to  tris-ial  causes,  may 
herald  an  exacerbation  of  the  lesion.     The 
assumption  that  some  patients  have  a  higher 
normal  level  than  that  given  above  b  erron- 
eous, their  general  progress  notwithstanding. 
Most  of  these  patients  were  obser>-ed  to 
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relapse.  Recumbency  is  the  most  important 
factor  in  temperature  reduction.  Occasion- 
ally a  pyrexia  not  responsive  to  rest  may  be 
favorably  influenced  by  carefully  graded 
e.xer.ises.  Weather  plays  an  insignificant 
part  in  fever.  Antipyretics  do  not  affect 
the  temperature  beyond  a  transient  effect. 
If  an  irregular  pyrexia  gives  way  to  a  regu- 
lar one,  even  if  the  mean  remains  the  same, 
it  is  usually  a  good  omen.  A  jumpy  tem- 
perature without  lung  symptoms  and  signs 
is  often  produced  by  a  lesion  in  other  organs. 
On  the  other  hand  nontuberculous  toxemias 
like  pyorrhea  alveolaris  and  intestinal  tox- 
emia may  produce  a  tuberculous  t\-pe  of 
curve.  As  regards  the  significance  of  mixed 
infection  in  the  fever  curve,  sufficient  post- 
mortem material  has  not  as  yet  been  corre- 
lated with  the  changes  in  the  temperature 
curve.  The  above  deductions  have  been 
drawn  from  observations  with  regard  to 
prognosis  and  treatment.^  TAe  Temperature 
in  Pulmonary  Tuberculosis,  J.  Watt,  J.  Stale 
Med.,  June,  1920,  x-tviii,  161. 

Hyperpyrexia. — Lesn5  and  Binet  report 
the  case  of  a  woman  of  thirty-eight  inclined 
to  be  ultra-nervous,  who  in  the  course  of  a 
meningeal  reaction  during  mild  pulmonary 
tuberculosis  had  the  temperature  run  up  to 
43.7°C.  (110°F.)  and  again  six  days  later  to 
44°C.  (111.2°F.),  measured  in  the  rectum 
with  three  thermometers.  It  kept  at  43.2''C. 
(109.5°F.)  for  more  than  twenty-four  hours. 
The  nervous  system  is  undoubtedly  respons- 
ible for  this  h>'perpyrexia,  and  treatment 
should  aim  to  reduce  the  nervous  excitability 
and  induce  sleep. —  Hyper pyrcxie,  E.  Lesne 
&•  L.  Binel,  Prcssc  Med.,' May  12,  1920, 
xxviii,  295. 

Errors  in  Diagnosis  of  Pulmonary  Tu- 
berculosis.— In  the  471  necropsies  at  the 
Phipps  Institute  there  were  six  cases  which 
were  not  tuberculous;  of  these  six  two  were 
properly  diagnosed  (both  cardiovascular  dis- 
ease) and  four  were  diagnosed  tuberculosis, 
though  one  was  carcinoma,  one  actinomyco- 
sis and  two  cardiovascular  disease.  This 
represents  an  error  in  less  than  1  per  cent. 
These  statistics  constitute  Walsh's  personal 
experience  with  advanced  cases -diagnosed  by 
about  twenty  different  physicians,  and,  com- 
ing as  they  do  from  necropsies  on  consecutive 
deaths,  represent  what  a  study  of  the  physi- 
cal signs  can  accomplish. — Errors  in  Diag- 
nosis of  Pulmonary  Tuberculosis,  J.  Walsh, 
Penna.  M.  J.,  March,  1920,  xxiii,  33. 

Complement  Fixation. — The  results  of 
6,128  complement  fixation  tests  made  on 
1,207  serums  from  1000  patients  point  to  the 
fact  that  this  is  not  a  100  per  cent  test  for 


the  diagnosis  of  tuberculosis.  A  considerable 
percentage  of  serums  from  incipient  and  far 
advanced  cases  apparently  contain  insuffi- 
cient antibodies  to  fix  complement,  no  matter 
what  system  or  what  antigen  is  used  for  the 
test.  This  fact,  therefore,  precludes  the 
probabilty  of  a  100  per  cent  test  based  on 
complement  binding  antibodies  in  the  pa- 
tient's serum.  About  70  per  cent  positive 
results  appears  to  be  the  average  finding, 
with  all  types  of  unselected  active  tubercu- 
lous cases,  for  many  thousands  of  comple- 
ment fixation  tests  made  by  many  serolo- 
gists,  using  tubercle  bacillus  suspensions  or 
tuberculins  as  antigens.  The  reactions  are 
weakest  when  the  patient  exhibits  few,  if 
any,  symptoms  of  tuberculosis,  while  they 
are  most  definite  and  strongest  in  the  incipi- 
ent and  moderately  advanced  cases  e.xhibit- 
ing  marked  symptoms.  The  results  are 
therefore  more  confirmatory  than  actually 
diagnostic  in  the  largest  percentage  of  cases. 
However,  when  used  intelligently,  along  with 
the  clinical  history,  the  results  justify  its 
more  extended  use. — Complement  Fixation 
Test  for  Tuberculosis,  H.  O.  von  Wedel,  J. 
Immunol.,  March,  1920,  v,  189. 

Arneth's  Reaction  in  Pulmonary  Tu- 
berculosis.— A  series  of  thirty  cases  with 
positive  sputum  representative  of  various 
stages  of  pulmonary  tuberculosis  were  ex- 
amined on  at  least  three  occasions  over 
a  minimum  period  of  two  months.  The 
average  time  each  case  remained  under  in- 
vestigation was  3.8  months.  The  average 
blood  examinations  made  were  4.15  per  case, 
a  total  of  124  blood  films  being  counted. 
Analysis  of  these  cases  showed  that  29  had 
a  more  or  less  marked  shift  to  the  left,  and 
10  a  definite  and  continuous  shift  to  the  right. 
There  were  10  deaths,  10  cases  discharged 
unimproved  after  treatment,  and  10  cases 
definitely  improved.  Although  these  fig- 
ures bear  out,  to  some  extent,  claims  made 
by  other  observers  that  the  more  marked  the 
left  shift  the  worse  the  prognosis,  it  also  re- 
veals the  great  danger  of  drawing  any  con- 
clusions from  single  Arneth  examinations. 
Again,  two  consecutive  examinations  show- 
ing a  marked  rise  in  the  Arneth  count  are  not 
necessarily  indicative  of  an  improvement  in 
the  lung  condition  of  the  patient.  In  view 
of  the  fact  that  the  average  tuberculous  spu- 
tum usually  contains  considerable  numbers 
of  well  preserved  neutrophil  leucocytes, 
films  of  tuberculous  sputums  were  stained 
by  Unna's  polychrome-blue  method,  and  the 
results  contrasted  with  blood  films  of  the 
same  patients  taken  the  preceding  day.  The 
first  ten  cases  examined  proved  remarkabl}' 
constant,  the  ma.ximum  variation  in  the 
count  between  the  sputum  and  blood  films 
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bcinfi  in  no  cose  more  than  5  per  cent.  Fur- 
ther invest igation  showed,  however,  that  the 
leucocytes  of  many  perfe<  tly  fresh  tuber- 
culous sputums  were  disintegrated  and  im- 
possible to  count  and  the  method  was  aban- 
doned. On  the  whole.  Trcadgold's  observa- 
tions showed  that  a  shift  to  the  left  is  usually 
present  in  cases  of  active  pulmonar)-  tuber- 
culosis, the  degree  of  shift  being  most  marked 
and  generally  progressive  in  dying  patients. 
It  is  less  marked  and  is  apt  to  remain  fairly 
constant  in  cases  which  do  not  improve  un- 
der treatment,  while  cases  detmitely  improv- 
ing usually  show  the  least  degree  of  shift, 
and  this  becomes  progressively  less  as  im- 
provement continues.  .-V  constant  and 
marked  left  shift  in  early  suspected  cases  of 
pulmonary  tuberculosis,  where  other  sources 
of  infection  can  be  excluded,  is  presumptive 
eWdencc  of  active  mischief.  A  left  shift 
under  200  in  old  cases  of  "dlniral  arrest" 
is  suggestive  of  recurrence  and  calls  for  min- 
ute and  careful  ree.tamination. — Significance 
of  Arnelh's  Reaction;  U'l/A  Particular  Refer- 
ence to  Pulmonary  Tuberculosis,  11.  S. 
Treadgold,  Lancet,  March  27,  1920,  i.  699. 

Sunlight  In  the  Sterilization  of  Tu- 
berculous Sputum. — Tecon  placed  ster- 
ilized sand,  gravel  and  dust  on  a  terrace 
with  southern  exposure  at  Leysin,  Switzer- 
land, and  dropped  upon  it  sputa  from  con- 
sumptive patients,  previously  e.Tamined  for 
tubercle  bacilli.  Meteorological  data  were 
recorded  at  short  internals  throughout  the 
experimental  period.  Sputa  thus  exposed 
to  the  mountain  sun  in  the  summer  for  peri- 
ods of  from  two  to  over  fift)-two  hours — the 
e.xperiment  in  the  latter  case  extending  over 
nine  days — all  gave  positive  results  when 
subsequently  inoculated  into  guinea  pigs;  in 
some  instances,  however,  the  onset  of  tuber- 
culous disease  was  considerably  delayed. 
All  the  experiments  but  one  were  conducted 
in  cloudless  weather.  In  another  series  of 
tests  sputum  was  exposed  to  the  sun  on 
beaten  snow.  In  these  tests  the  sputum  was 
regularly  rendered  sterile  in  less  than  twenty- 
nine  hours.  The  marked  discrepancy  be- 
tween the  temperatures  by  day  and  night 
in  this  series  is  thought  to  have  been  a 
factor  in  the  sterilization,  but  there  are  other 
possible  factors,  such  as  reflection,  ultra- 
violet rays.  etc.  In  one  experiment  sputa 
from  the  same  patient,  and  with  approxi- 
mately equal  bacterial  content,  were  ex- 
posed simultaneously  on  snow  and  on  the 
above  mentioned  reproduction  of  an  ordi- 
nary footway.  After  twenty-three  hours  of 
isolation  on  the  latter  medium  the  sputum 
gave  positive  results  in  guinea  pigs,  while 
after  like  exposure  on  beaten  snow  inocula- 
tions were  negative.   This  shows  that  the  dif- 


ference between  temperatures  by  day  and 
night  cannot  t)e  the  sole  factor  in  the  more 
rapid  sterilization  upon  exposure  over  snow. 
The  general  conclusion  from  the  experiments 
is  that  the  sterilizing  value  of  sunlight  on 
tuberculous  sputum  discharged  upon  public 
highways  is  practically  negligible  in  the 
summer  time;  it  is  more  marked  on  sputum 
discharged  on  mountain  roads  during  the 
snowy  season. —  Pe  la  Vitleur  du  soleil  comme 
facteur  de  stfritisation  des  irachals  tubercu- 
leux  etpectoris  sur  la  voie  publique,  H.  Tlcon , 
Paris  .\(id.,  January  3.  1920,  x,  33. 

Frequency  of  Spontaneous  Pneumo- 
thorax In  the  Course  of  Artlflclal  Pneu- 
mothorax.^Lung  perforation  by  tearing  of 
adhesions  is  much  more  frequent  than  com- 
monly admitted  and  is  often  not  as  grave  as 
most  observers  believe  It  is  often  respon- 
sible for  the  effusions  which  occur  in  about 
half  of  the  cases  of  artificial  pneumothorax. 
These  plcuropulmonary  fistulae  usually  have 
a  \-alve-like  action.  The  intrapleural  pres- 
sure is  always  positive  and  usually  fairly 
constant.  The  primary  and  secondary  mani- 
festations depend  on  whether  the  perfora- 
tion takes  place  in  a  sound  or  in  an  infiltrated 
caseous  portion  of  the  lung.  The  signs  and 
symptoms  may  be  nil.  or  simply  a  little 
stitching  pain  after  the  nitrogen  insufflation, 
a  slight  rise  of  temperature,  a  little  more 
rigidity  of  the  chest  wall,  an  increased  dis- 
placement of  the  heart,  and  a  small  effusion 
under  the  X-ray.  The  manometric  deter- 
mination of  the  intrapleural  pressure  clinches 
the  diagnosis.  .^  case  is  reported  from 
Bard's  clinic,  whose  teachings  the  author 
reproduces. — Perforation  pleuro-pulmonaire 
ei  (panchcment  pleural  consfculif  au  cours  du 
pneumothorax  artificid,  H.  Luz,Progr.  Mid., 
May  22,  1920,  231. 

Hyperplastic  Tuberculosis  of  the  In- 
testines.^The  serous  form  of  tuberculous 
peritonitis  is  not  uncommon  and  is  often 
benefited  by  laparotomy  and  the  removal  of 
the  appendix  or  t'allopian  tube  which  may 
be  the  focus  of  infection.  In  plastic  or 
serofibrinous  tuberculous  peritonitis,  how- 
ever, and  in  ulcerative  enteroperitoneal 
tuberculosis  the  prognosis  is  much  less  fav- 
orable Factors  which  constitute  indications 
for  surgery  in  chronic  hyperplastic  tubercu- 
losis of  the  intestines  and  which  influence  the 
results  are  the  slow  gro\vth  of  a  painless 
tumor  with  tendency  to  stenosis  and  ob- 
struction, limited  area  of  involvement  per- 
mitting of  excision,  the  attenuation  of  the 
tuberculous  infection  in  the  lesion,  and  the 
comparative  freedom  from  association  with 
active  pulmonary  tuberculosis.  Six  cases 
are  reported.    Tuberculosis  of  the  intestine 
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is  encountered  in  four  tj'pes.  (1)  Ulcera- 
tive t>-pe,  which  is  a  common  and  often  pri- 
mar>-  lesion  in  children  and  a  secondary  lesion 
in  adults  with  advanced  pulmonary  tuber- 
culosis. (2)  The  cicatricial  or  stenosing 
tv-pe,  the  result  of  a  completely  healed  ulcer. 
It  usually  occurs  in  the  small  intestine  and 
may  be  multiple,  rarely  causing  obstruction 
when  found  in  the  large  intestine.  (3)  The 
enteroperitoneal  tj'pe  selects  the  ileocecal 
region  and  combines  ulceration  with  h>'per- 
plasia,  invoUing  the  adjacent  peritoneum, 
mesentery  and  lymph  nodes.  (4)  Chronic 
hj-perplastic  tuberculosis  constitutes  85  per 
cent  of  all  tuberculosis  of  the  intestines  in 
adults.  It  is  essentially  a  disease  of  the 
cecum,  but  is  also  found  in  the  terminal 
ileum,  the  flexures  of  the  colon,  and  the  rec- 
tum. The  average  age  in  the  author's  re- 
ported cases  is  just  under  thirty  years. 
There  is  a  difference  of  opinion  as  to  wheth- 
er it  is  a  primary  lesion  or  secondary  to 
pulmonarj'  tuberculosis.  In  four  of  the 
author's  sLx  cases  there  were  definite  signs 
of  pulmonary  tuberculosis.  The  character- 
istic pathology  of  hyperplastic  tuberculosis 
is  that  of  a  massive  thickening  of  the  intes- 
tinal wall,  especially  involving  the  submucosa 
and  subserous  layer.  The  tendency  is  to 
stenosis  and  obstruction  and  usually  the 
entire  circumference  of  the  cecum  is  involved. 
The  submucosa  is  the  seat  of  the  earliest  and 
greatest  hyperplasia,  and  tubercles  and  giant 
cells  are  most  frequently  found  here.  The 
muscle  coats  are  little  affected.  The  over- 
lying peritoneum  is  much  thickened  and  the 
hTnph  nodes  are  practically  always  enlarged. 
Tuberculous  peritonitis  or  perforation  may 
occur.  The  onset  is  slow  and  the  early 
symptoms  are  indefinite  gastrointestinal 
disturbances,  frequently  with  alternating 
constipation  and  diarrhoea.  Fe\'er,  weight 
loss,  and  so  forth,  occur  late  unless  due  to 
pulmonary  or  other  complications.  Pain 
occurs  with  stenosis.  In  the  author's  series 
symptoms  were  present  for  only  three 
months.  The  differential  diagnosis  includes 
carcinoma  of  the  cecum,  appendicitis,  chronic 
intussusception  and  diverticulitis  or  carci- 
noma of  the  sigmoid.  Ileum  alone,  1  case. 
Ileum  and  cecum,  1  case.  Cecum  or  ascend- 
ing colon,  2  cases.  Cecum  and  rectum,  1 
case.  Sigmoid,  1  case.  Radical  resection, 
with  appropriate  anastomosis,  is  the  opera- 
tion of  choice.  Partial  exclusion  is  the  sim- 
plest and  safest  procedure  as  a  palliative 
treatment.  An  artificial  anus  in  the  afferent 
loop  must  be  considered  only  as  a  measure  of 
last  resort. —  Hyperplastic  Tuberculosis  of  the 
Intestines,  S.  Erdman,  Ann.  Surg.,  May, 
19Z0. 


Tuberculous  Ulceration  in  the  Vulva. 

— The  extremely  chronic  course,  the  fistulous 
passages,  edema  and  proliferation  suggesting 
elephantiasis,  form  a  characteristic  picture 
of  this  manifestation  of  tuberculosis.  Schade 
compares  a  personal  case  described  with 
those  on  record. —  Tuberkiilose  Ulceration  der 
Vidva,  W.  Schade,  Monatsschr.  j.  Geburtsh. 
&•  GyndkoL,  March,  1920,  li,  190. 

Menstrual  Equivalents  In  the  Tuber- 
culous.— The  organism  seeks  to  throw  off 
the  excess  of  endocrine  secretions  that  ac- 
company ovarian  functioning  and  which 
have  to  be  got  rid  of,  unless  fecundation 
occurs.  They  usually  pass  off  in  the  men- 
strual hemorrhage,  but  in  the  tuberculous 
they  are  liable  to  make  their  influence  felt 
first  on  the  points  of  lesser  resistance,  in- 
ducing congestion  and  possibly  hemorrhage. 
There  may  be  fever,  congestion  of  the  lungs, 
with  hemoptysis,  epistaxis,  bleeding  from 
hemorrhoids,  diarrhea,  excessive  secretion  in 
nose  or  bronchi,  or  there  may  be  vomiting 
of  bile  or  transient  congestion  of  the  liver, 
or  several  of  these  combined. — Les  equivalents 
menslriids  chez  les  tuberculeux,  C.  Sabourin, 
Paris  Med.,  January  2,  1920,  x,  11. 

Hypertrophic  Pulmonary  Osteo-Arth- 
ropathy  Following  Lung  Abscess. — In  the 

case  reported  there  was  an  involvement  of 
the  left  lung,  probably  the  effect  of  an 
aspiration  infection  following  tonsillectomy 
under  ether.  There  was  a  chronic  produc- 
tive cough.  There  was  a  rapid  enlargement 
of  the  feet  and  hands  during  a  period  of  six 
months.  A  lung  abscess  was  drained,  Sep- 
tember, 1918,  with  a  resulting  persistent 
bronchial  fistula.  Mental  depression  and 
insomnia  were  present.  There  was  a  slight 
loss  of  weight.  There  was  no  evidence  of 
sy'philis  or  tuberculosis.  The  pathologic 
condition  in  the  enlarged  hands  and  feet 
and  other  regions  was  best  revealed  by  the 
roentgenograms,  which  showed  besides  the 
enlargement  of  the  overlying  soft  parts,  a 
definite  striated  production  of  new  bone  in 
the  periosteum  of  the  shafts  of  the  meta- 
carpals and  the  first  two  rows  of  the  pha- 
langes, also  along  the  lower  ends  of  the  radius 
and  ulna.  The  corresponding  bones  of  the 
lower  end  of  the  femur,  also  the  clavicles 
and  some  of  the  ribs  were  to  a  degree  affected. 
The  joint  surfaces  appeared  unaffected. 
There  was  fluid  in  the  knee  joints.  The 
fingers  were  not  clubbed.  No  pituitary  or 
thjToid  changes  were  present.  There  were 
no  headaches,  disturbance  of  vision  nor  drow- 
siness; on  the  contrary,  there  was  very 
marked  insomnia.     There  were  no  changes 
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!n  fact,  lips  or  skull.  There  was  no  evidence 
of  abnormal  thirst  or  hunger,  and  there  were 
no  alterations  in  the  special  senses.  The 
chest  listula  was  closed  by  a  plastic  opera- 
tion in  .\uKUst,  l')l'J,  and  remained  closed, 
even  throuRh  ami  .iftcr  an  attack  of  influenza 
and  riRhl  sided  bronchopneumonia  in  Janu- 
ar>-,  1920.  The  case  is  of  particular  interest 
in  reference  to  the  improvement  in  the  ostco- 
arthropathic  condition  that  followed  the 
elimination  of  the  focus  of  infection  in  the 
lung.  It  may  scr\e  as  a  pica  for  early  de- 
finitive surfpcal  action  in  similar  cases. — 
IlypfTlrophic  Pulmonary  Oiteo-Arlhropalhy 
FolliKiing  Lung  Abscess.  Further  A'o/«  o» 
a  Previmisly  R(porUd  Case.  E.  F.  Bullet, 
J.  Am.  M.  Ass.,  July  24  1920,  Ixxv,  233. 

Treatment  of  Tuberculosis.— The  au- 
thor wishes  to  protest  against  the  prevalent 
neglect  of  drug  treatment.  The  anemia  of 
tuberculosis  should  be  combate<l.  By  the 
proper  administration  of  iron  we  maintain  a 
normal  or  nearly  normal  hemoglobin  inde.x 
and  thus  impros-c  oxidation  and  elimination. 
The  blood  salts  should  be  m.iintained  at  the 
ph>-siological  standard.  Especially  the  cal- 
cium deficiency  must  be  overcome.  The 
dosage  of  calcium  chloride  that  has  been 
found  necessary  to  accomplish  this  is  a  be- 
ginning dose  of  1  grain,  gradually  increased 
until  a  maximum  dose  of  6  grains  is  given. 
W.  this  point,  the  dose  is  slowly  decreased  as 
the  coagulation  time  shortens  and  that 
amount  is  then  given  that  will  maintain  the 
coagulation  time  at  normal  or  slightly  below 
normal.  The  injections,  at  first,  are  com- 
monly given  every  five  days,  while,  as  the 
coagulation  time  is  reduced,  more  time  is 
allowed  between  the  injections.  In  patients 
who  have  a  marked  nuxed  infection,  the 
injections  are  often  spaced  ten  days  apart, 
and.  on  the  fifth  day  intcr\ening  between 
the  intravenous  injections,  hypodermic  in- 
jection of  mixcd-c.itarrhal-combined  vac- 
cines are  given.  At  each  interval  when  vac- 
cine is  given,  we  also  give  a  separate  injec- 
tion of  1  mil  of  nulcein.  This  method  has 
been  ver>-  successful  in  combating  the  asso- 
ciated mixed  infections,  .\ftcr  an  experience 
extending  over  sLx  years  and  covering  the 
treatment  of  about  250  cases  the  author 
came  to  the  conclusion  that  the  results  of 
the  intravenous  use  of  calcium  solutions 
have,  in  a  majority  of  the  curable  cases, 
been  surprisingly  good,  while  in  many  in- 
stances patients,  who  had  failed  to  improve 
under  other  methods  of  treatment,  have 
made  excellent  improvement  and  unevent- 
ful recover}-  when  placed  on  calcium  injec- 
tions. Attention  should  be  paid  to  the 
digestive  organs.  Excessive  cough  should 
be  controlled  by  gargling  and  spra>Tiig  fre- 


quently with  phenol  solution  one  dr.im  to  a 
pint  of  water).  The  patients  should  be 
encourage<l  to  develop  an  interest  in  some 
useful  and  entertaining  pastime. —  The 
Therapy  oj  Tuberculosis,  T.J.  Beasley,  Am. 
J.  Clin.  Med.,  July,  1920.  xxvii,  449. 

Some  Aspects  of  Desert  Climates.— 

How  the  IxKly  adjusts  itself  to  unusual 
changes  in  its  environment  has  always  been 
a  problem  of  interest  to  those  who  have  to 
deal  with  the  living  organism.  The  prob- 
lems of  adaptation  to  altitude,  for  example, 
have  become  of  more  than  mere  academic 
interest  since  the  development  of  aerial 
flight  by  man.  Likewise,  the  mechanism  for 
adjustment  to  extremes  of  temperature  has 
aroused  attention  in  greater  degree  as  man 
has  begun  to  penetrate  the  .\rctic  regions  and 
the  tropics  in  consequence  of  the  improved 
facilities  for  transportation  to  almost  every 
region  of  the  earth. 

Among  the  scientific  observations  made 
during  a  recent  expedition  to  the  Egjplian 
deserts'  are  indications  that  under  the  pecu- 
liarities of  climate  there  encountered  a  slight 
though  unmistakable  increase  in  red  blood 
corpuscles  may  occur.  This  is  analogous  to 
the  well  known  increase  that  is  exhibited  by 
man  transported  to  considerable  altitudes, 
where  the  reduced  partial  pressure  of  oxygen 
e%-idently  becomes  a  stimulus  for  the  mobili- 
zation of  an  added  number  of  oxygen-carry- 
ing corpuscles  in  the  circulating  medium  of 
the  bod\'.  .\s  deficiency  in  oxygen  cannot  be 
held  responsible  for  an  increment  in  erythro- 
cytes and  hemoglobin  in  the  blood  at  the 
low  altitude  of  the  Egyptian  desert,  some 
other  e.xplanation  must  be  sought  for  the 
phenomenon  recorded.  Special  studies  have 
demonstrated  that  it  cannot  be  e.xplained  by 
any  notable  concentration  of  the  blood  in 
the  tropical  climate.  The  most  tenable 
h>pothesis  thus  far  advanced  charges  a 
stimulation  of  the  blood-forming  organs  to 
peculiar  and  intensive  light  conditions  that 
prevail  in  the  desert.  Thus  it  has  also  been 
shown  experimentally  that  exposure  to  the 
light  of  tie  mercury  arc  may  produce  in- 
•  creases  in  erythrocytes  in  animals.  If  this 
assumption  proves  to  be  correct,  a  new  aspect 
of  climatology  will  have  been  emphasized 
in  the  hematopoietic  influence  of  sunlight. 
It  might  be  assumed  that  the  severe  heat  of 
the  desert  would  lead  to  extreme  production 

"Loewy,  \.:  Vcrhandl.  d.  physiol.  Gesellsch.  ru 
Berlin.  SiUung  vom  12.  Mai  1916.  conf.  Berl.  klin. 
Wchnschr.  1916,  Ztschr.  (.  Batneol..  Klimatol.  u. 
Kurort-Hyg.  9:  43.  1916.  Bickel.  .\.:  Berl.  klin. 
Wchnschr.,  1916,  No.  26.  Wohlgemuth,  J.:  Ueber 
die  Zuammenseuung  des  Blutes  und  Obtr  das  Ver- 
halten  des  Blutdnickes  in  WOstenklima,  Biochon. 
Ztschr.  79:  290  (Feb.)  1917. 
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of  sweat  and  correspondingly  a  considerable 
output  of  chlorides  through  the  skin.  This 
would  be  in  harmony  with  the  belief  that  in 
tropical  climates  increased  output  of  water 
is  synon\'mous  with  increased  secretion  of 
sweat.  \\'ohlgemuth's  studies  at  Assuan 
showed,  however,  that  this  view  is  not  ten- 
able. The  increased  water  elimination  under 
the  climatic  conditions  of  the  desert  occurs 
essentially  through  the  medium  of  so  called 
insensible  perspiration.  Accordingl}',  the 
chloride  content  of  the  blood  is  unaltered 
even  when  the  loss  of  water  from  the  body 
is  considerable  under  the  tr\-ing  conditions 
of  life  in  the  desert. — Editorial,  J.  Am.  M. 
Ass.,  July  3,  1920,  Lt.tv,  3S. 

Artificial   Bilateral   Pneumothorax. — 

Abbott  tabulates  16  cases  of  bilateral  pneu- 
mothorax especially  with  regards  to  tempera- 
ture, pulse,  respiration,  cyanosis  and  expec- 
toration. Although  the  ultimate  worth  has 
not  been  proved,  the  procedure  is  safe  and 
has  been  attended  by  relief  and  benefit. 
Indications:  (1)  extensive  bilateral  pro- 
gressive ulcerative  lesions;  (2)  an  awakening 
of  an  arrested  process  on  the  better  side  due 
to  overcompensation  following  a  unilateral 
compression;  (3)  all  active  bilateral  lesions; 
(4)  sjTnptom-complex  of  toxemia  of  bilat- 
eral origin.  Rules:  (1)  Bilateral  compres- 
sion should  not  be  done  at  the  first  sitting, 
but  only  after  each  side  has  been  treated 
singly  at  least  twice  and  followed  not  only  by 
a  period  of  about  two  days'  rest,  but  also 
by  a  cessation  of  all  distress  incident  to  the 
procedure.  (2)  In  the  initial  bilateral  com- 
pression we  seldom  exceed  twenty-five  per 
cent  of  the  gas  used  on  the  opposite  side. 
As  the  patient  becomes  accustomed  to  the 
process  we  give  to  the  point  of  tolerance 
which  we  ascertain  by  asking  him  to  tell  us 
the  moment  he  feels  "tight"  or  short  of 
breath,  and  we  then  stop  immediately. 
Occasionally  one,  unmindful  of  our  purpose, 
win  attempt  to  "stick  it  out."  To  avoid 
this,  we  watch  respirations  closely  and  on 
the  first  evidence  of  undue  shallow  or  rapid 
breathing,  we  withdraw  the  needle.  (3) 
Xever  introduce  under  any  circumstances 
enough  gas  to  cause  dyspnoea. — Artificial 
Bilateral  Pneumothorax,  W.  R.  Abbott,  III. 
M.  J.,  March,  1920,  xxxvii,  192. 

Tuberculin  Treatment. — Several  hun- 
dred patients  have  been  treated  with  T.  B. 
E.  of  Wright  and  according  to  Wright's 
technic.  The  patient  vvzis  usually  put  to  bed 
in  the  open  air  until  the  pyrexia — when  pres- 
ent— had  subsided.  Tuberculin  was  then 
given  as  indicated,  the  dose  being  carefully 
graduated  each  week.  ha\'ing  regard  to  the 
nature  of  the  case.     The  injection  was  given 


subcutaneously,  and  absolute  rest  for  twenty- 
four  hours  after  was  strictly  enjoined  in  each 
case.  Each  week  the  dose  was  increased  by 
tTfJiir  mgm.  or  more,  according  to  the  pa- 
tient's progress,  until  -s^^'-^  mgm.  was 
reached.  No  ill  effects  were  observed  from 
the  treatment  of  serious  cases  with  tubercu- 
lin. In  fact,  Macrae  found  that  in  very 
earh'  cases  of  pulmonary  tuberculosis  pa- 
tients seemed  to  be  benefited  by  injections  of 
tuberculin.  On  the  other  hand,  however, 
other  patients  did  equally  well  without  it; 
and  if  it  be  true  that  95  per  cent  of  the 
human  race  has,  at  some  time  or  other,  been 
tuberculous,  it  must  be  equally  true  that 
most  persons  have  recovered  without  any 
kind  of  treatment.  In  surgical  tuberculosis 
the  case  was  different.  In  all  glandular 
affections  it  was  found  that  incision,  followed 
by  tuberculin  treatment,  was  of  value. — 
Tuberculin  Treatment  of  Tuberculosis,  D.  M. 
Macrae,  South  Afric.  Med.  Rec,  April  10, 
1920.  xviii.  217. 

An  Attenuated  Tubercle  Vaccine. — 
Raw,  after  treating  over  3000  cases  of  tuber- 
culosis in  hospitals  with  tuberculins  from 
various  sources,  has  come  to  the  conclusion 
that  the  best  results  are  obtained  by  treating 
human  infections  with  box'ine  tuberculin  and 
bovine  infections  with  human  tuberculin, 
since  these  two  tN-pes  of  bacilli  seem  to  be 
antagonistic  to  each  other.  He  states  that 
a  pure  culture  of  human  pulmonan,'  tuber- 
culosis given  him  by  Koch,  in  1905.  one  of 
bovine  tuberculosis  given  him  by  Calmette, 
and  one  of  avian  tuberculosis  given  him  by 
Bang  of  Copenhagen  in  1905,  have  been 
subcultured  every  month  since  1905  without 
any  intermission,  and  to-day  they  grow  true 
to  tj'pe,  quite  normally,  though  not  so  lux- 
urianth'.  Tuberculin  prepared  with  these 
attenuated  strains  has  given  very  satisfactory 
results  and  leads  the  writer  to  suggest  that 
tuberculin  should  be  prepared  from  attenu- 
ated and  nonvirulent  cultures  of  bacilli; 
that  it  should  be  freshly  prepared  and  used 
within  a  week;  that  it  should  be  given  in 
graduated  and  increasing  doses  at  inter\'a!s 
of  seven  days;  that  acute  reactions  are  un- 
necessary; that  not  less  than  twelve  injec- 
tions should  be  given  at  intervals  of  one 
week,  though  many  more  may  often  be  re- 
quired. The  most  favorable  cases  for  treat- 
ment are  local  lesions,  though  early  cases  of 
pulmonarj'  tuberculosis  may  be  prevented 
from  spreading  to  other  parts  of  the  lungs. — 
An  Attenuated  Tubercle  Vaccine,  N.  Raw, 
Brit.  M.  J.,  April  17,  1920,  538. 

Vaccination  Against  Tuberculosis. — 

Shiga  emphasizes  that  the  only  positi\'e 
prophylaxis  against  tuberculosis  is  to  attack 
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it  bf  fore  it  has  induced  manifest  symploms.  ■* 
In  the  last  four  years  he  has  treated  .?00 
tuberculous  patients  with  his  T  H  scrovac- 
cine.  includinK  twenty  who  rcccivi-d  it  as  a 
prophylactic  vaccination.  lie  uses  dilu- 
tions of  1 :  500()  for  live  weekly  injections, 
1 :  1000  for  four  injections,  1  500  for  three, 
1  •  100  for  three  and  then  livinK  avirulent 
tubercle  bacilli  1  20  for  two  injections.  The 
Irmperature  is  taken  for  a  week  before  com- 
mencinK  the  course,  and  if  there  k  fever, 
the  vaccination  is  bepun  still  more  cau- 
tiously.—  Vofcine  Treatment  and  Prophy- 
laxis of  Tuberculosis,  K.  Shiga,  Kitasalo 
Arch,  of  Exper.  Med.,  December,  1919,  Hi, 
239. 

Intraspinal  Injections  of  Antimenin- 
gococcic Serum  In  Tuberculous  Menin- 
gitis.— Thirty-eight  cases  of  undoubted 
tuberculous  meningitis  and  fifteen  doubtful 
cases,  which  recovered,  are  reported  in  the 
literature.  E.xcept  for  these  cases,  treat- 
ment as  shown  by  hospital  statistics  has  been 
100  per  cent  ineffectual.  The  authors  report 
two  cases  of  positive,  and  two  of  doubtful 
tuberculous  meninjritis  which  were  treated 
by  intraspinal  injections  of  antimeninKO- 
coccic  serum,  combined  with  frequent  spinal 
drainage,  and  which  recovered.  One  of  the 
recovered  cases  reported  in  the  literature 
had  been  treated  also  with  antimeningococcic 
serum.  .Against  these  must  be  balanced 
three  cases  in  which  the  scrum  was  used  at 
St.  Luke's  Hospital  (New  York)  with  ulti- 
mate death.  This  would  total  eight  cases 
treated  with  the  serum  with  live  recoveries. 
This  is  not  urged  as  a  sf>ecific  treatment  for 
tuberculous  meningitis,  but  as  one  with 
which  the  patient  has  a  chance.  The  ac- 
tion of  the  antimeningococcic  serum  ap- 
pears to  be  twofold:  first,  by  adding  to  the 
spinal  fluid  certain  antibodies  which  it  is 
unable  to  develop  itself;  and  second,  by  the 
introduction  within  the  dura  of  a  foreign 
protein  in  the  form  of  horse  serum. — Re- 
covery  from  Tuberculous  Meningitis  after 
Treatment  with  Intraspinal  Injections  of 
.Antimeningococcic  Serum.  A.  W.  Bollis  and 
I.  H.  Pardee,  Arch.  Int.  Med..  July  15,  1920, 
mi,  49. 

Psychotherapy  In  Tuberculosis. — Psy- 
chotherapy is  conceived  by  the  author  as 
being  treatment  by  suggestion.  By  this  pro- 
cedure morbid  processes  of  thought  and  feel- 
ing are  replaced  by  sj-stems  of  ideas' which 
generate  a  pleasant  emotional  tone.  The 
latter  exerting  a  beneficial  influence  upon  the 
vegetative  ner\-ous  s>stem  furthers  metab- 
olism, and  thus  contributes  largely  to  the 
favorable  course  not  only  of  functional  but 
also  of  organic  diseases.     Consciously  or  un- 


consciously every  successful  physician  is  to 
a  considerable  degree  a  successful  psycho- 
thera[)eulLst.  The  long  drawn  out  course  of 
tuberculosis  is  a  [Kirticularly  suitable  fieUI 
for  the  suggestions  of  hoixr  and  cheer.  These 
must  Ik-  brought  into  play  at  the  very  time 
the  diagnosis  is  made,  irrespective  of  the 
degree  of  severity  of  the  alTcction.  There- 
after the  physician  should  impart  optimism 
to  the  patient  at  every'  optx)rtunity.  A 
thoughtful  attitude,  a  painstaking  examina- 
tion, confidence  and  faith  in  the  method  of 
treatment  to  be  instituted  have  a  powerful 
mental  effect.  Whatever  good  there  might 
be  in  the  climatic  change  it  is  chiefly  due  to 
its  psychological  influence.  Ucing  rather 
costly  it  is  often  not  attainable.  To  advise 
a  change  of  climate  under  such  conditions 
brings  on  depression  and  a  feeling  of  hope- 
lessness. There  are  only  two  places  for  a 
tuberculous  patient:  the  home  or  a  sana- 
torium. There  being  no  specific  remedy  for 
tuberculosis,  psychotherapy  represents  a 
valuable  addition  to  frcsn  air,  food,  rest, 
tuberculin  and  other  adjuvants.  While 
there  may  be  differences  of  opinion  as  to 
what  is  desirable  in  the  tuberculosis  regimen, 
there  can  be  none  on  the  beneficial  eflect  of 
a  pleasant  emotional  tone. — Psychotherapy 
in  the  Treatment  of  Tuberculosis,  W.  O. 
Wilkes.  Tex.  Stale  J.  Med..  January,  1920, 
xvi,  331. 

Therapeutic  Use  of  Oxygen. — Oxygen 
is  ver\'  essential  to  the  living  tissues.  "A 
man  may  go  for  weeks  without  food,  for 
days  without  water,  but  for  seconds  without 
oxygen."  Anoxemia  is  the  term  applied  by 
Haldane  to  the  condition  when  the  rate  of 
supply  of  oxygen  is  insufficient  for  the  nor- 
mal carrjing  on  of  life.  The  causes  of  it 
are  (1)  defective  saturation  of  the  arterial 
blood  with  oxygen;  (2)  slowing  of  the  circu- 
lation; (.?)  defective  proportion  of  available 
hemoglobin  in  the  blood;  and  (4)  an  alter- 
ation of  the  dissociation  cur\e  of  the  oxy- 
hemoglobin, so  that  this  gives  off  its  oxygen 
less  easily  than  usual.  Oxygen  should  be 
employed  in  all  serious  cases  of  anoxemia  and 
its  administration  should  not  be  delayed  and 
only  used  as  a  List  resort;  but  it  should  be 
employed  early,  before  the  \ntal  tissues  have 
been  much  damaged  by  the  want  of  oxygen. 
This  is  universally  recognized  in  cases  of 
mountain  sickness  and  sickness  from  high 
flying,  and  in  poisoning  by  CO,  nitrites  and 
arseniurettcd  hydrogen  and  also  in  the  ef- 
fects of  noxious  gas.  For  the  same  reasons 
ox\-gen  should  be  tried  in  all  cases  of  cy'a- 
nosis  and  also  in  acute  respiratory  conditions, 
such  as  pneumonia,  when  anoxemia  threat- 
ens. The  ordinary  method  of  gising  o.xygen 
by  holding  a  funnel  connected  with  the  oxy- 
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gen  cylinder  near  the  face  of  the  patient  is 
practically  useless.  A  better  method  than 
this  is  to  give  the  gas  through  a  rubber  tube 
inserted  into  one  nostril,  and  this  may  be 
made  more  effectual  if  the  opposite  nostril 
be  rhythmically  compressed  during  inspira- 
tion, the  mouth  of  course,  being  kept  closed. 
The  o.x.\gen  chamber  is  a  verj-  effectual  way 
of  giving  oxygen,  especially  in  chronic  cases, 
but  it  involves  much  expense  and  care.  An 
extremely  useful  appliance  for  the  adminis- 
tration of  oxjgen  is  Meltzer's  apparatus 
for  oral  insufflation. —  The  Therapeutic  Use 
of  Oxvgeii.  R.  D.  Rudolf,  Am.  J.  M.  5c/., 
July,  1920,  dx,  10. 

Danger  of  Heliotherapy  In  Laryngeal 
Tuberculosis. — Although  heliotherapy  and 
phototherapy  are  ver>'  valuable  measures  in 
the  treatment  of  tuberculous  laPiTigitis  they 
are  capable,  if  used  unguardedly,  of  pro- 
ducing tuberculin  reactions  of  indefinite 
severit)'  and  duration  and  therefore  should 
not  be  used  excepting  under  the  guidance 
and  control  of  a  competent  clinician.  Four 
illustrative  cases  are  reported  from  the 
Mount  Saint  Rose  Sanatorium. —  The  Danger 
of  the  Unguarded  Use  of  Heliotherapy  in 
Laryngeal  Tuberculosis,  N.  Barlow,  J. 
Miss.  State  M.  Ass.,  January,  1920,  xvii,  18. 

The  Treatment  of  Dysphagia  In  Tu- 
berculous Laryngltides. — Dysphagia  is 
one  of  the  most  common  symptoms  of  tuber- 
culosis of  the  larjTix,  at  least  at  the  terminal 
phase  of  the  process,  and  is  one  of  the  ditfi- 
culties  encountered  in  the  care  of  those  un- 
fortunate patients  who  are  unable  to  eat, 
and  contributes  toward  making  tuberculosis 
of  the  larj^nx  one  of  the  most  distressing 
affections  with  which  we  have  to  deal.  Its 
cause  resides  in  the  edema,  or  rather  the  in- 
filtration of  the  upper  structures  of  the 
larj-nx — epiglottis,  arj'tenoids,  and  ars'teno- 
epiglottic  folds,  with  or  without  ulceration. 
The  sensory  ner\-e,  whose  territorv-  corre- 
sponds with  the  larj-ngeal  vestibulum.  is 
exclusively  the  superior  larjTigeal  which, 
before  penetrating  into  the  cavity  of  the 
larynx,  passes  very  superficially  between  the 
lower  border  of  the  hyoid  bone  and  the  upper 
border  of  the  th\Toid  cartilage.  If  the  ex- 
aminer pushes  the  left  side  of  the  lar>-nx 
with  a  finger  of  the  right  hand,  the  thumb  of 
the  same  hand  will  distinctly  feel  the  large 
horn  of  the  hyoid.  the  horn  of  the  th>Toid 
and  the  free  thyrohyoid  space.  A  little 
stronger  pressure  over  this  area,  especially 
on  the  diseased  lar>-nx,  will  at  once  give  rise 
to  rather  sharp  pain,  shooting  to  the  external 
auditory  canal,  on  account  of  the  superior 
laryngeal  nerve  being  directly  under  the 
examiner's  finger.    The  dysphagia  can  be 


controlled  in  most  cases  by  regional  anes- 
thesia and  the  best  procedure  consists  in 
pricking  the  ner\'e  at  the  point  where  it 
underlies  the  skin,  and  injecting  a  few  drops 
of  eighty-five  per  cent  alcohol  along  the 
ner\-e.  There  is  a  sharp  pain  at  first,  extend- 
ing to  the  ear,  which  proves  that  the  injec- 
tion has  reached  the  proper  structures.  The 
pain  lasts  for  but  a  few  seconds  and  is  fol- 
lowed b\-  a  complete  analgesia  and  the  entire 
disappearance  of  the  dj-sphagia.  The  effect  on 
both  the  mental  state  and  the  physical  condi- 
tion of  the  patient  is  naturally  considerable. 
It  is  curious  to  note  that  the  edema  and  in- 
filtration diminish  and  the  mucosa  assumes 
its  normal  volume.  On  the  other  hand,  the 
larjTigeal  lesions  can  be  directly  treated  and 
the  patient  properly  fed.  This  anesthesia 
may  last  for  several  months  following  a 
single  injection,  in  other  subjects  the  ameli- 
oration is  for  only  a  few  da\'s,  but  it  often 
happens  that  after  six  or  seven  injections  a 
permanent  anesthesia  ensues.  This  treat- 
ment is  practically  devoid  of  danger,  if  the 
operator  exercises  a  little  care,  and  does 
not  require  any  special  technical  knowledge 
other  than  the  requisite  amount  of  knowl- 
edge of  regional  anatomy  which  ever>'  prac- 
titioner should  possess. — Editorial  Note,  N. 
York  M.  J.,  July  17,  1920,  cxi,  101. 

Intrapleural  Hypertension  for  Evacu- 
ating Pus  Through  Bronchi.  —  This 
method  of  treatment  was  employed  at  the 
Bedford  HiUs  Sanatorium,  N.  Y.,  in  a  case 
of  spontaneous  pyopneumothorax  with  per- 
sistent bronchial  communication.  When  the 
air  was  introduced  for  the  first  time  the 
initial  pressure  was  from  0  to  +2  cm.  of 
water.  The  final  pressure  was  20  mm.  of 
mercurv'.  The  patient  expectorated  about 
60  cc.  of  pus  and  the  pressure  fell  to  about 
1  mm.  of  mercun,-.  At  the  fourth  injection, 
1  cc.  of  a  saturated  alcohoUc  solution  of 
methylene  blue  was  also  injected.  Immedi- 
ately thereafter,  150  cc.  of  air  were  injected, 
and  during  the  procedure  about  150  cc.  of 
blue  sputum  were  coughed  up.  The  fever 
chart  showed  an  average  reduction  of  2°  for 
three  days  following  this  purely  diagnostic 
methylene  blue  injection.  At  the  fifth  at- 
tempt 50  cc.  of  1:10,000  watery  iodin  solu- 
tion were  injected  into  the  pleural  cavity. 
The  patient  brought  up  about  150  cc.  of  pus 
during  the  operation.  The  iodin  solution 
did  not  cause  any  unusual  irritation.  .\t  the 
sixth  attempt,  no  hypertension  was  obtain- 
able e\'en  for  a  short  period,  for  there  was 
e\idently  insufficient  pus  in  the  pleural  cav- 
ity to  cover  the  pulmonary  opening.  Com- 
ment is  made  on  the  p  issibilities  of  this 
pneumatic  expulsion  of  pus,  combined  if 
necessar>-  with  the  filling  of  the  ca\ity  with 
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sterile  saliiu-  solution.  The  hope  is  exprcssetl 
that  a  way  may  be  found  to  close  the  pul- 
monary tistula. — InlrapUurtl  llyfirrlrnsion 
for  KTuciitiling  I'us  Through  Bronchi  in 
Spontaneous  J'vopnfumolhorax,  A.  .\lf\fr  & 
H.  Slivrlm.in.'j.  Am.  U.  Ass..  July  24, 
1920.  U.n.  lis. 

End  Results  of  Operation  for  Tuber- 
culous Peritonitis.— The  present  view  is 
that  operation  lor  tuberculous  peritonitis 
should  comprise  (1)  evacuation  of  lluid, 
(2)  observation  of  the  extent  of  peritoneal 
involvement,  (i)  removal  of  the  appendix 
or  the  uterine  appendages  if  involved  to 
«uch  an  extent  as  to  indicate  that  they  were 
primary  foci,  and  (4)  closure  of  the  abdom- 
inal wound  without  drainage.  Two  cases 
are  re[x>rted  who  are  well  eleven  or  twelve 
years  after  operation  respectively.  In  the 
first  patient,  a  girl  of  nine,  the  involved 
appendix  had  been  removed  at  operation. 
In  the  second  patient,  a  girl  of  fifteen,  the 
involved  adncxa  had  not  been  removed,  but 
the  matted  intestines  had  been  disentangled. 
It  is  well  to  treat  each  case  on  its  own  merits 
and  to  modify  the  procedure  in  whatever 
manner  seems  indicated  by  the  general 
principles  of  surgery.  In  such  cases  of 
tuberculous  peritonitis  operation  is  merely 
the  initiation  of  treatment.  It  places  the 
patient  in  such  a  condition  as  to  render  the 
dietetic,  hygienic  and  tonic  medicinal  meas- 
ures applied  to  other  types  of  tuberculosis 
more  certain  and  complete  in  their  effects. — 
End  Results  of  Operation  for  Tuberculous 
Peritonitis,  C.  H.  Goodrich,  Long  Island  M. 
J..  June.  1920,  xiv,  2Sl. 

Treatment  of  Diabetes  Complicated 
by  Pulmonary  Tuberculosis. — Summary: 
Untreated  diabetic  is  more  likely  to  develop 
pulmonary  tuberculosis  than  the  diabetic 
who  is  kept  sugar -free  by  modem  methods. 
In  a  series  of  sixteen  diabetic  cases  compli- 
cated by  pulmonary  tuberculosis  showing 
activity,  twelve  patients  definitely  improved 
during  a  course  of  institutional  treatment; 
diabetic  symptoms  disappeared  in  all  but 
two  cases,  observed  but  a  short  interval. 
Tuberculous  svinptoms  improved  in  the 
majority  of  cases.  Principles  of  treatment 
recommended  are  the  judicious  emplo\-ment 
of  sufficient  undernutrition,  combined  with 
rest,  to  maintain  the  patient  sugar-free  and 
control  the  tuberculosis.  Fasting  is  utme- 
cessary  to  obtain  good  results.  Ill  adsTsed 
fasting  may  lead  to  a  fatal  outcome.  Rest 
is  at  least  as  important  as  in  the  treatment 
of  uncomplicated  pulmonary-  tuberculosis. — 
Treatment  of  Diabetes  Complicated  by  Pul- 
monarv  Tuberculosis.  .V.  11'.  Jannev  i- 
R.  R.  'SeutH,J.  Am.  M.  Ass..  Jidy  17.  1920, 
Ixsv,  153. 


Treatment  of  Tuberculosis  In  Experi- 
mental Animals.  .\  serii-s  of  guinea  pigs 
were  treated  with  the  mycolcum  dev:ril>cfl 
in  the  V»^i'  York  Slrdicil  .fourn.U  of  Janu- 
ary Jl.  I';2().  The  tir^t  essential  in  a  work 
of  this  kind  is  to  standardize  the  cultures  of 
tubercle  bacilli  as  to  virulence.  It  is  dilTi- 
cult  to  do  this  exactly,  and  therefore  it  is 
advisable  to  give  such  cultures  and  such 
doses  that  most  of  the  guinea  pigs  die  in 
ninety  days  or  slightly  Itcfore,  and  to  kill 
the  treated  animals  as  the  controls  die  or 
vice  versa,  marking  them  off  in  counts  ac- 
cording to  the  scaling  table.  The  system  of 
scaling  is  essentially  the  same  as  that  adopted 
by  other  workers  »ith  only  slight  modifica- 
tions. On  this  basis,  in  a  ninety  days  scries, 
the  counts  should  average  one  to  three  in 
favor  of  the  treated  animals.  In  one  of  the 
series,  the  guinea  pigs  lived  approximately 
sixty  days  and  the  counts  averaged  one  to 
two.  The  number  of  days  li\ed  by  the 
treated  over  the  untreated  makes  the  show- 
ing somewhat  better.  In  another  batch 
living  approximately  eighty  days,  the  counts 
averaged  1  to  2.6.  The  experiments  as  a 
whole  showed  that  the  unchanged,  untreated 
or  unbleached  mycoleum  acts  with  remark- 
able accuracy  on  experimental  animals. — 
Treatment  of  Tuberculosis  on  Experimental 
Animals,  B.  S.  Paschall,  N.  York  M.  J., 
February  2S,  and  March  6,  1920,  cxi.  363 
and  423. 


Influence  of  the  Roentgen  Ray  on 
Experimental  Tuberculosis.  —  Conclu- 
sions: 1.  EfTect  of  the  roentgen  ray  on  the 
life  of  the  guinea  pig:  The  author  has  been 
unable  to  hasten  the  progress  of  the  tubercu- 
losis appreciably'  by  exj>osure  of  the  guinea 
ig  to  massive  doses  of  the  roentgen  ray. 
2.  Effect  on  the  leucocytes:  The  leucocytes 
of  the  blood  stream  are  markedly  reduced  in 
number  by  exposure  to  the  roentgen  ray. 
The  reduction  is  proportionate  to  the  length 
of  exposure  with  a  given  current  and  voltage. 
The  lymphocytes  are  most  markedly  af- 
fected. 3.  Origin  of  the  tubercle  cells: 
The  cells  of  the  tubercle  are  probably  derived 
both  from  the  local  tissue  and  from  the  blood. 
The  presence  of  the  usual  number  of  epi- 
thelioid and  mononuclear  cells  in  the  tuber- 
culous lesions  of  roentgenized  guinea  pigs, 
where  there  Is  a  marked  diminution  in 
lymphocytes,  indicates  that  these  cells  are 
not  of  lymphocytic  origin.  The  presence 
of  an  excess  of  ly-mphocytes  in  and  around 
the  blood  vessels  near  the  tubercles  in  non- 
roentgenized  animals  indicates  that  cells  are 
carried  to  the  lesions  by  the  blood  stream. — 
The  Influence  of  the  Exposure  to  the  Roentgen 
Ra\  on  the  Progress  of  Tuberculos:!.  J.  A. 
Weinberg.  Arch.  Int.  Sled.,  ilaw,  1920,  xK, 
565. 
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Effect  of  Ether  on  Experimental  Tu- 
berculosis.— Conclusions:  After  reviewing 
the  work  of  Savage,  Corper,  Brown  and  Pet- 
roff  and  taking  it  in  conjunction  with  his 
OWI-,  experiments,  the  author  feels  that  the 
following  conclusions  are  justified:  1.  Ether 
anesthesia  in  tuberculously  infected  guinea 
pigs  fails  to  exert  any  inhibitory  action  on 
the  progress  of  the  tubercle  formation  or  to 
prolong  the  Hfe  of  the  animal.  2.  Ether 
anesthesia  does  not  reduce  the  resistance  of 
tuberculously  infected  guinea  pigs.  3.  The 
danger  of  harming  positive  sputum  cases  of 
pulmonarv'  tuberculosis  by  causing  aspira- 
tion of  the  infected  material  into  noninfected 
areas,  as  well  as  the  direct  irritating  effect  of 
the  ether  on  the  inflamed  pulmonary  tissue, 
must  not  be  overlooked. — Studies  on  the 
Effect  of  Ether  in  Experimental  Tubercle 
Bacillus  Infectioyis,  J.  B.  Rogers,  Ohio  Stale 
M.  J.,  July,  1920,  xvi,  509. 

The  Prevalence  of  Tuberculosis  in 
Foreign  Countries. — In  many  foreign  coun- 
tries, and  particularly  among  the  natives 
of  comparatively  uncivilized  communities 
where  health  departments  are  not  ade- 
quately organized  for  checking  the  spread  of 
disease,  the  extent  to  which  tuberculosis 
sometimes  affects  the  inhabitants  often 
reaches  the  proportions  of  a  scourge.  A 
European  periodical,  "Tubercle,"  gives  an 
interesting  survey  of  this  disease  in  various 
countries  of  the  world,  including  the  Malay 
Peninsula,  Egypt,  Spain,  Austria,  Scandi- 
navia, and  England.  There  are  still  countries 
in  which  tuberculosis  encounters  little  re- 
sistance, for  it  is  often  difficult  to  help  the 
people  because  of  their  fundamental  fatal- 
ism. The  spirit  of  modem  medical  enlight- 
enment is  beginning,  however,  to  penetrate 
even  the  most  benighted  of  regions,  and 
countries  which  a  few  years  ago  were  help- 
less in  the  event  of  an  outbreak  of  tubercu- 
losis now  are  becoming  awakened  to  the 
dangers  of  the  disease  and  are  showing  extra- 
ordinary zeal  in  building  up  defensive  organ- 
izations against  its  spread. 

The  Malay  Peninsula  presents  an  interest- 
ing situation.  There  tuberculosis  has  bro- 
ken out  on  practically  virgin  soil  and  has 
become  a  plague.  The  mortality  rate  for 
Singapore  in  1916  was  48.4  per  ten  thousand 
of  inhabitants,  the  rate  being  nearly  twice 
as  great  among  males  of  the  Chinese  popu- 
lation as  among  females.  In  our  own  coun- 
try, infected  milk  is  considered  one  of  the 
important  sources  of  tuberculosis;  in  the 
Federated  Malay  States,  however,  some 
other  cause  must  be  sought,  as  bovine  tu- 
berculosis does  not  exist  there.  Further- 
more, of  more  than  two  hundred  and  fifty 
thousand    hogs    slaughtered    at    the    Ipoh 


abattoirs,  not  one  case  of  tuberculosis  was 
found.  It  seems  evident,  therefore,  that 
the  disease  is  not  caused  by  infected  meat, 
nor  b}-  milk,  for  the  reasons  that  the  cows 
are  free  from  the  disease  and  both  children 
and  adults  seldom  use  milk. 

In  Egj'pt  tuberculosis  has  become  dis- 
tributed, seldom  affecting  the  lungs,  but 
almost  entirely  the  glands,  bones,  and 
joints.  It  is  difficult  to  undertake  any 
measures  of  consequence  among  the  natives 
toward  training  them  to  help  themselves, 
inasmuch  as  patients  are  imbued  with  the 
idea  that  the  disease  is  a  visitation  from 
heaven  to  be  borne  with  fortitude  and  pa- 
tience. Consequently  the  condition  of  the 
patient  is  seldom  really  known  until  the 
disease  is  well  advanced  and  treatment  is 
of  little  value. 

In  Spain  there  has  been  awakened  a  con- 
siderable interest  in  the  subject  of  tubercu- 
losis. In  Austria  the  mortality  rate  from 
tuberculosis  increased  during  1917.  The 
figure  in  1913  was  3  per  thousand  of  popu- 
lation; in  1917  it  had  risen  to  4.1  and  by 
1918  to  4.2.  The  ratio  in  1913  was  three 
women  to  four  men.  while  in  1918  these 
rates  were  practically  reversed.  Among 
young  women  the  increase  was  about  113 
per  cent,  among  children,  186  per  cent. 
Statistics  show  further  increase  in  the  gen- 
eral rate  during  the  first  half  of  1919. 

About  a  decade  ago,  there  was  initiated  in 
Finland  a  campaign  against  tuberculosis 
which  included  an  entire  parish.  The  peo- 
ple were  examined  and  given  instructions  in 
regard  to  methods  of  combating  the  disease; 
laboratory  work  was  undertaken  and  efforts 
were  made  to  trace  the  sources  of  infection. 
A  second  complete  examination  was  made  of 
the  whole  population  last  year  and  the  figures 
offer  interesting  comparisons.  In  1909  there 
were  28  per  cent  of  the  families  with  tuber- 
culosis; in  1919  the  corresponding  figure  was 
14.6.  In  1909  the  incidence  among  the  3200 
persons  in  the  parish  was  6.2  per  cent,  now 
fallen  to  2.8  per  cent;  among  young  people 
in  the  age  group  eleven  years  to  twenty,  the 
decrease  was  from  8.9  per  cent  to  2.6  per 
cent.  The  experiment  showed  the  advan- 
tage of  combating  tuberculosis  in  the  younger 
age  groups.  During  recent  years  in  the 
Scandinavian  peninsula  attention  has  been 
given  to  the  sociological  aspect  of  tubercu- 
losis. Efforts  to  secure  cooperation  in  re- 
search were  interrupted  by  the  war,  but  they 
have  been  resumed.  In  that  country  the 
sun  is  considered  as  a  therapeutic  factor  of 
importance,  and  its  substitutes,  the  electrical 
arc  light  and  the  quartz-mercury  light,  are 
used  to  a  considerable  extent. 

A  review  of  the  situation  in  England  shows 
that   before   the  war   tuberculosis  adminis- 
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trati»n  had  been  dcvclopinK  and  was  becom- 
ing o(  gn-at  value  in  (nc  matter  of  public 
health.  As  nolit'ication  ot  tuberculosis  did 
not  become  compul»or>'  until  191,?.  it  was 
still  in  its  initial  staKes  at  the  outbreak  o( 
the  war;  but  communities  were  aroused  to 
the  importance  of  the  subject  and  plans  were 
beinK  made  on  a  lar^c  scale  for  the  treatment 
and  control  of  the  disea.se.  With  the  open- 
ing of  the  war  the  tuberculosis  mortality 
rate  in  Kngland  began  to  turn  from  a  steadily 
descending  curve  to  a  rising  one.  The  fig- 
ures for  women  were  approximately  seven 
per  cent  higher  in  1916  than  in  1913,  and  in 
1917,  li  per  cent  higher,  due  in  part,  of 
course,  to  the  e.ttcnsion  of  industrial  instead 
of  domestic  pursuits.  Examination  of  the 
total  male  population  for  militar>'  purposes 
revealed  for  the  first  time  the  real  conditions, 
and  furnished  an  important  and  reliable  basis 
for  future  public  health  work.  What  has 
been  discovered  under  the  stress  of  war  con- 
ditions should  lead  nations  in  all  parts  of  the 
world  to  a  realization  of  the  need  of  complete 
tuberculosis  surveys  and  the  establishment 
of  competent  organizations  to  deal  with  this 
important  health  problem. — Editorial,  Bos- 
ton .»/.  and  S.  J.,  July  22, 1920,  clxtxiii,  114. 

Tuberculosis   and    Race    Stock. — The 

most  striking  fact  in  the  statistics  of  tuber- 
culosis in  the  United  States  is  the  difference 
between  the  mortality  rates  of  white  and 
colored  persons.  Whether  we  study  the 
records  of  the  Registration  .\rea,  or  the  sta- 
tistics of  mortality  among  industrial  policy- 
holders of  the  Metropolitan  Life  Insurance 
Company,  the  fact  is  much  the  same.  The 
death  rate  from  pulmonary  tuberculosis 
among  colored  people  in  the  United  States  is 
between  two  and  one-half  and  three  times 
that  of  white  persons  at  all  ages.  When  a 
more  refined  analysis  is  made,  it  is  found 
that  at  certain  age  periods,  such  as  childhood 
and  early  adolescence,  the  mortality  among 
colored  persons  from  this  disease  is  between 
nine  and  ten  times  that  of  the  white.  With 
advancing  age,  the  differences  between  the 
two  races  become  less  marked.  In  many 
communities  of  the  United  States,  the  tuber- 
culosis situation  is  acute  because  of  the  large 
number  of  tuberculous  negroes.  Little  has 
been  done  to  control  this  condition  among 
colored  people  who.  because  of  the  exces- 
sive prevalence  of  the  disease  among  them, 
are  a  constant  menace  not  only  to  other 
members  of  their  race,  but  to  the  whites  as 
well.  These  facts  have  been  known  for 
many  years,  but  only  recently  have  we 
learned  to  appreciate  the  significance  of  the 
race  factor  with  reference  to  tuberculosis 
among  the  various  white  stocks  of  foreign 
origin    in    the    United    States.    Mortality 


studies  for  Pennsylvania  and  New  York 
recently  published  show  that  very  diUercnt 
conditions  prevail  among  those  bom  in 
various  countries  but  living  in  these  two 
States.  The  lowest  rates  in  general  appear 
to  occur  among  persons  bom  in  the  United 
States.  Those  bom  in  Russia,  who,  in  these 
Stati-s  are,  for  the  most  part,  Jews,  enjoy 
very  low  rates.  The  Italians  and  those  who 
were  born  in  the  former  Auslro-ilungarian 
Empire  also  show  comparatively  low  tuber- 
culosis death  rates.  At  some  of  the  age 
periods,  the  rates  among  these  foreign-bom 
persons  were  even  lower  than  for  the  nativc- 
oom.  On  the  other  hand,  very  unfavorable 
rates  prevail  among  those  bom  in  Ireland, 
and  residing  in  New  York  or  I'cnnsylvania. 
Irish  born  males  and  females  suffer  extra- 
ordinarily from  this  disease  during  the 
greater  part  of  life.  At  ages  twenty-five  to 
forty-four  years,  the  rate  for  Irish  males  is 
almost  twice  as  high  as  for  the  native,  and 
in  the  age  period  forty-five  to  sixty-four 
years,  the  excess  is  even  greater.  The  fig- 
ures for  this  race  were  higher  than  those 
prevailing  in  their  native  country  for  the 
corresponding  age  periods.  German  and 
British-bora  males  also  show  much  higher 
tuberculosis  rates  than  were  found  to  pre- 
vail among  persons  bom  in  the  United  States, 
In  their  attack  on  this  disease,  health  ofBcers 
should  keep  the  race  factor  in  mind,  espe- 
cially where  there  is  a  large  foreign  popula- 
tion. Special  measures  of  control  should  be 
applied  where  high  death  rates  are  known  to 
prevail  among  the  several  race-stocks  in  a 
given  locality.  Not  so  much  effort  need  be 
expended,  perhaps,  among  such  people  as 
the  Jews  and  Italians  where  conditions  are, 
on  the  whole,  favorable  although  even  among 
them  considerable  life  sa\"ing  could  be 
accomplished  through  public  health  work — 
Tuberculosis  and  Race  Stock.  Statist.  BuU., 
.\tetrop.  Life  Ins.  Co.,  if  ay,  1920,  i,  No.  5,  4. 

Protection  of  Mankind  against  Tuber- 
culosis.— Tuberculosis  is  a  disease  of 
crowded  social  communities,  its  prevalence 
and  granty  increasing  with  the  density  of 
the  population.  In  the  same  way  suscepti- 
ble animals,  such  as  cattle,  are  free  from  the 
disease  in  the  wild  state,  whereas  the  domes- 
ticated species,  obliged  to  live  in  contact 
with  man,  are  affected  in  proportion  to  the 
closeness  of  that  contact.  Overcrowding 
of  houses  and  the  keeping  of  animals  in 
stables  facilitate  the  contagion.  In  towns 
and  in  overcrowded  stables,  in  the  presence 
of  animals  or  men  who  are  ill  or  who,  even 
if  apparently  healthy,  are  sowers,  as  it  were, 
of  bacilli,  this  contagion  is  almost  inevitable. 
Massive  bacillary  infection  in  a  subject 
hitherto  free — a  young  child,  for  instance — 
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or  in  adults  belonging  to  countries  free 
from  tuberculosis  (natives  of  Central  Af- 
rica), produces  severe  manifestations  which, 
developing  rapidly,  -are  almost  always  fatal 
and  of  various  types  according  to  the  num- 
ber of  the  infecting  bacilli,  their  origin,  and 
the  organs  attacked  (miliar}.'  tuberculosis, 
t\-phoid-like  infections,  gangliopulmonary 
tuberculosis,  caseous  pneumonias  and  men- 
ingitis). Massive  infection  or  frequent  and 
copious  reinfections,  super\ening  on  a  pre- 
existing occult  bacillary  infection  or  a  latent 
lesion,  give  rise  to  resistant  t>pes  of  the 
disease,  namely,  pulmonar\'  tuberculosis, 
chronic  phthisis,  pleurisy,  renal  tuberculosis 
and  tuberculosis  of  the  intestinal  tract,  bones, 
joints,  etc.  The  gra\ity  of  these  types  is 
in  close  relation  to  the  age  of  the  original  in- 
fection and  to  the  number  and  source  (and 
hence  the  virulence)  of  the  reinfecting  bacilli, 
and  also  to  the  seat  of  the  lesions  and  the 
anatomical  relations  of  the  organs  affected. 
Experiments  on  susceptible  animals  and 
cUnical  observations  on  human  beings  have 
justified  the  assertion  that  a  mild  infection, 
occurring  in  early  childhood  and  remaining 
occult  or  latent  for  several  years,  endows  the 
body  with  a  pronounced  resistance  to  sub- 
sequent inoculations  or  reinfections.  Any 
individual  with  an  occult  bacillar.'  infection 
or  with  a  benign  and  latent  glandular  tuber- 
culous lesion  will  retain  for  years  this  special 
immunity.  This  may  be  conferred  artifici- 
ally on  susceptible  animals  at  an  early  age 
by  the  careful  introduction  into  their  lym- 
phatic organs  of  small  quantities  of  bacilli, 
the  virulence  of  which  has  been  diminished 
or  modified  so  that  they  are  no  longer  cap- 
able of  producing  tubercles.  It  remains  to 
be  determined  what  will  be  the  most  effec- 
tive and  at  the  same  time  harmless  procedure 
for  immunizing  infants  and  how  long  this 
protection  will  last.  The  necessarj'  experi- 
ments, first,  on  young  susceptible  animals 
and  subsequently  on  young  children,  will 
have  to  be  carried  out  in  an  environment 
hitherto  absolutely  free  from  tuberculous 
infection.  For  this  kind  of  research  a  spe- 
cial laboratory  could  be  estabUshed  in  one 
of  the  islands  of  the  Archipelago  of  Los  in 
French  Guinea  where  it  would  be  easy  to 
experiment  first  on  anthropoid  apes.  The 
annual  income  of  a  capital  of  about  ten 
million  francs  would  no  doubt  be  sufficient. 
Meanwhile  the  scientific  facts  already  estab- 
lished must  serve  as  a  basis  for  concerted 
action  in  antituberculous  prophylaxis.  Our 
guiding  principle  in  the  social  campaign 
against  tuberculosis  is  the  protection  of 
healthy  subjects,  whether  infant  or  adult, 
against  massive  or  frequent  infections. —  The 
Protection  of  Mankind  against  Tuberculosis, 
A.  Calmelle,  Internat.  J.  Pub.  Health,  July, 
1920,  i,  3. 


Manitoba    Sanatorium    Report. — The 

annual  report  of  the  Manitoba  Sanatorium 
for  the  year  1919  looks  back  to  small  begin- 
nings a  little  less  than  ten  years  ago  and 
finds  satisfaction  in  a  record  of  2945  admis- 
sions, including  637  ex-soldiers.  It  is  worthy 
of  note  that  of  the  409  patients  discharged 
during  1919,  123  or  29  per  cent  are  classed 
as  nontuberculous.  .\mong  the  civilian 
nontuberculous  patients  the  most  common 
diagnosis  was  "debility  following  acute  re- 
spiratorj' disease."  This  was  a  very  natural 
aftermath  of  the  influenza  epidemic  which 
began  in  October,  1918.  A  few — chiefly 
members  of  staff — were  treated  for  influenza 
and  coryza.  Other  nontuberculous  condi- 
tions were  empyema,  endocarditis,  psycho- 
ses, exophthalmic  goitre,  asthma,  pleurisy 
and  bronchitis.  Nontuberculous  conditions 
among  the  soldiers  were  somewhat  different. 
The  largest  number  were  classed  as  having 
bronchitis,  chiefly  subacute  or  chronic, 
and  with  or  without  definite  emphysema. 
Among  other  conditions  were  bronchiectasis, 
pulmonary  abscess,  after-effects  of  gas  poi- 
soning, pleurisy  with  or  without  effusion, 
debility  following  acute  respiratory  disease, 
debility  following  severe  wounds  and  anes- 
thetics, empyema,  cor>'za,  chronic  disease 
of  antra  and  postnasal  sinuses,  pyorrhoea 
alveolaris,  unhealed  wound  sinuses,  wounds 
of  the  chest  and  valvular  disease  of  the  heart. 
The  comparati\'ely  large  number  of  non- 
tuberculous patients  admitted  shows  a  def- 
inite use  of  the  sanatorium  as  a  place  for 
diagnosis.  In  the  preceding  report  of  the 
same  institution  the  superintendent,  Dr.  D. 
A.  Stewart,  gives  as  his  opinion  that  one  of 
the  chief  functions  of  the  sanatorium  is  to 
be  a  clearing  house  for  pulmonary  diseases 
in  general,  as  well  as  a  place  for  the  treat- 
ment of  pulmonary  and  other  forms  of  tuber- 
culosis. A  record  is  appended  of  prevailing 
weather  conditions  for  the  past  five  years. 
The  highest  temperature  during  1919  was 
95.7°,  the  lowest,  -38.3°,  a  range  of  134.0°. 
The  mean  temperature  for  the  j-ear  was 
33.65°.  Bright  sunshine  during  the  past 
five  years  averaged  5.3  hours  daily. — Mani- 
toba Sanatorium  Annual  Report  for  the  Year 
Ending  December  31,  1919. 

Antituberculosis  Work  in  SufTolk 
County,  New  York. — The  Country  Tuber- 
culosis Sanatorium  was  opened  for  the  ad- 
mission of  patients  in  July,  1916,  an  admini- 
stration and  staff  building  completed  in  the 
fall  of  1917  and  a  county  tuberculosis  nurse 
employed  in  February,  1918.  Up  to  Feb- 
ruary 1,  1920,  there  were  262  admissions 
and  221  discharges.  Of  the  patients,  168 
were  far  advanced,  60  moderately  advanced, 
22  incipient,  and  12  nontuberculous.  On 
discharge,  31  were  arrested,  41  quiescent,  42 
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unprovH,  20  unimproved  and  78  dicil.  The 
number  admilteil  tn  the  SulTiilk  Sanulorium 
represents  ^nly  a  small  percentaKe  of  the 
rases  in  the  county.  A  conservative  esti- 
mate would  place  the  number  at  over  KKK). 
Assuming  that  the  number  of  deaths  tIO.<) 
staled  as  due  to  tuberculosis  in  l''I.S  repre- 
sents all  those  who  died  from  the  disease, 
Suffolk  t'ounty  has  a  mortality  of  about  94 
per  100.000.  This  is  comparatively  low. 
The  immediate  needs  in  .SutTolk  t'ounty  arc: 
(1)  .Additional  facilities  for  the  sanatorium 
care  and  treatment  of  the  tuberculous.  (2) 
I'rovision  for  the  care  of  tuberculous  chil- 
dren. (3)  Education  of  the  public  regard- 
ing tuberculosis.  (4)  Cooperation  of  all  the 
physicians  and  others  interested  in  preven- 
tive medicine  and  public  health  work.^  Tu- 
berculosis and  Some  Phases  of  the  A  nliluhrr- 
euiosis  Work  in  Sufiolk  Coiinlv,  E.  P.  Kolb, 
Long  Island  M.  J.,  May,  1920,  xiv,  205. 

Housing  and  Tuberculosis. — The  fol- 
lowin);  are  some  methods  to  be  used  to  im- 
prove the  home  conditions  and  occupational 
environment  of  our  people:  (1)  There  must 
be  systematic  health  instruction  in  the  pub- 
lic schools.  The  Pennsylvania  State  Depart- 
ment of  Health  purposes  to  furnish  data  on 
this  subject  to  the  Pennsylvania  State  De- 
partment of  Public  Instruction  for  a  book 
to  be  used  in  the  schools.  .\  public  health 
school  is  being  organized  which  will  be  con- 
ducted by  means  of  daily  and  wcekl\'  news- 
papers, on  topics  such  as  tuberculosis, 
school  hygiene,  milk,  colds,  and  llies.  It  is 
not  only  important  to  teach  people  certain 
truths,  but  to  see  that  they  make  practical 
use  of  them.  (2)  By  the  demand  of  the 
public  many  evils  such  as  overcrowding, 
improper  sanitation,  and  poor  ventilation  in 
public  places  can  be  eradicated.  This  can 
only  be  done  by  the  public  if  we  make  known 
to  them  the  evils  in  these  conditions.  (3) 
Greater  efforts  should  be  made  in  the  estab- 
lishment of  fresh  air  schools.  (4)  Employers 
should  be  kept  reminded  of  their  duty  to 
their  employees.  The  British  Royal  Com- 
mission on  Metalliferous  Mines  and  Quar- 
ries found  that  dusts  of  silica,  quartz,  llint 
sandstone,  carborundum  and  cmer\-  arc 
injurious  and  employers  should  be  made  to 
protect  their  employees  by  using  the  proper 
sanitary  apparatus  where  these  minerals  are 
used.  T.  C.  Hall  drew  attention  to  the  high 
death  rate  of  steel  grinders  from  pulmonar\' 
tuberculosis.  (5)  Health  centers  should  be 
established  in  our  cities  where  regular  meet- 
ings will  be  held.  \l  these  meetings  all  social 
problems  should  be  considered  and  plans 
made  to  better  the  existing  conditions.  Nu- 
trition classes  should  be  formed  where  chil- 
dren and  mothers  will  be  given  lessons  in 


sewing,  planning  meals  and  the  care  of  ba- 
bies. 'I  he  Little  Mothers  League  teache* 
girls  to  clothe,  feed  and  bathe  the  baby.  (6) 
It  is  important  to  constantly  keep  In-fore  the 
public,  sick  or  well,  the  value  of  sunlight. 
(7)  If  we  improve  the  most  insanitary  dwell- 
ings and  neglect  to  improve  the  occupants 
of  the  house  all  our  efforts  are  in  vain.  San- 
itation of  the  house  must  go  hand  in  hand 
with  personal  family  hygiene.  (8)  Nature 
cannot  cure  tuberculosis  unaided;  therefore, 
a  careful  regulation  of  diet  and  every  detail 
of  the  life  of  the  consumptive  throughout 
the  Iwenty-four  hours,  by  the  combined 
forces  of  sanitation,  nurse,  and  physicians, 
is  necessary.  (9)  It  is  the  duty  of  every 
physician  to  influence  public  opinion  so  that 
the  evils  incident  to  bad  housing,  occupa- 
tional environment  and  sanitation  may  be 
improved. — .1  Further  Study  of  the  Relation 
of  Housing  to  Pulmonary  Tuberculosis,  F.  F. 
D.  Reckford,  Am.  J.  M.  Sci.,  August,  1920, 
clx,  259. 

The  Costs  of  Tuberculosis.— Two  life 
tables  vere  made,  the  first  taking  into  ac- 
count all  deaths,  the  second,  ignoring  the 
deaths  from  tuberculosis,  but  including  the 
deaths  from  all  other  causes.  The  difference 
in  these  two  tables  shows  how  many  years 
of  life  are  lost  to  every  individual  because  of 
the  presence  of  tuberculosis.  The  figures 
arc  based  on  the  population  and  deaths  re- 
ported in  the  registration  area  in  1910.  The 
area  comprises  twenty-one  states  and  over 
half  the  population  of  the  entire  country. 
The  object  was  to  show  what  a  death  from 
tuberculosis  costs  the  country.  Persons  be- 
low seventeen  years  of  age  were  not  included. 
The  first  table  shows  the  number  of  future 
years  which  an  individual  may  expect  to 
live  under  present  conditions  of  mortality 
and  the  second  how  many  years  one  may 
live  if  tuberculosis  did  not  exist.  By  apply- 
ing the  above  computation  to  the  men  regis- 
tered under  the  selective  service  act.  the 
total  number  of  years  added  to  their  lives 
amounts  to  19,000.000  and  the  total  cost  to 
$2,000,000,000.  Dublin  has  found  that  mor- 
tality from  disease  has  been  lowered  through 
the  nursing  scrxice  and  educational  cam- 
paign of  the  Metropolitan  Life  Insurance 
Company.  The  death  rate  from  tuberculo- 
sis was  reduced  one-third  between  1911  and 
1919.  Life  tables  show  that  the  eradication 
of  tuberculosis  carries  with  it  a  saving  to  the 
average  human  life  of  from  two  and  one-half 
to  three  and  one-half  years  with  a  corre- 
sponding increase  in  the  wealth  of  the  coun- 
try amounting  to  billions  of  dollars.  The 
second  method  of  research  is  an  effort  to 
find  out  by  specific  cases  just  what  tubercu- 
losis  costs   in   the   individual   community. 
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The  group  studied  comprised  1362  individ- 
uals of  which  nearly  all  the  men  were  mar- 
ried, more  than  half  of  the  women  were 
widowed,  one- third  of  them  having  had  hus- 
bands who  died  of  tuberculosis.  They  lived 
under  crowded  and  poor  conditions.  The 
average  cost  per  family  was  S2017  of  which 
$836  was  in  lost  wages  and  SI  181  in  relief 
and  care  given  by  the  association.  These 
findings  are  offered  in  the  hope  that  they 
will  arouse  a  wish  to  do  similar  work  in  ones 
own  community. — Some  Findings  in  Regard 
to  the  Economic  Costs  of  Tuberculosis,  Jessa- 
mine S.  Whitney  ,J .  Outdoor  Life,  Jul\,  1920, 
xvii,  193. 

The  Industrial  Colony  and  Tubercu- 
losis.— The  author  advocates  that  farm  col- 
onies be  established  in  conjunction  with  san- 
atoriums  and  hospitals  for  the  after-care  of 
consumptives.  Some  objections  are  offered 
by  other  physicians:  (1)  The  plan  is  vision- 
ary. (2)  Farm  work  is  drudgery.  (3) 
Experience  has  shown  that  consumptives  do 
better  when  returned  to  their  old  occupa- 
tions provided  it  is  not  of  an  injurious  nature. 
(4)  The  eight  hours  of  emplo>Tnent  matters 
little  pronded  the  other  sixteen  hours  are 
properly  used.  (5)  Our  attention  should  be 
directed  to  prevention  of  tuberculosis  rather 
than  methods  of  treatment.  These  objec- 
tions are  refuted:  (1)  We  are  only  trying 
to  bring  about  the  adaptation  of  a  practical 
weapon  already  proved  to  be  successful.  (2) 
Those  who  are  not  familiar  with  farming  as 
it  exists  today,  do  not  know  that  machinery 
has  removed  the  drudgery.  (3  and  4)  Why 
these  two  objections  should  be  twisted  into 
an  argument  against  reeducation  or  coloniza- 
tion plans  the  author  cannot  say.  (5)  We  all 
realize  that  to  eliminate  tuberculosis  we  must 
lift  civilization  above  its  present  level  but 
in  so  doing  we  must  also  help  the  unfortunate 
victims.  The  examination  of  drafted  men 
has  shown:  (1)  Tuberculosis  attacks  the 
individual  just  at  the  point  when  he  is  begin- 
ning to  enter  actively  into  life.  (2)  Few 
men  were  established  in  any  trade.  There- 
fore the  problem  of  reeducation  is  not  diffi- 
cult. (3)  Patients  in  sanatoriums  crave  em- 
ployment and  home  life.  When  a  case  of 
tuberculosis  is  discovered  in  a  family,  fur- 
ther examination  will  show  other  members 
infected;  therefore  the  patient's  desire  for 
home  life  would  be  satisfied  by  allowing  the 
whole  family  to  live  in  this  farm  colony.  A 
fair  trial  of  the  farm  colony  is  suggested  by 
the  following  reasons:  (1)  It  will  provide  a 
better  food  supply  at  a  lower  cost.  (2)  It 
will  relieve  charity  organizations.  (3)  It 
offers  the  %videst  and  best  opportunity  for 
reconstruction.  This  plan  gives  the  poor 
man  a  chance  to  change  his  climate  as  well 


as  the  rich  man.  The  author  has  utilized 
the  facts  and  plans  set  forth  by  H.  A.  Patti- 
son. —  The  Industrial  Colony  in  the  Campaign 
against  Tuberculosis,  A.  M.  Forster,  J.  Out- 
door Life,  July,  1920,  xvii,  205. 

Tuberculosis  and  General  Medicine. — 

Any  medical  department  which  does  not 
make  certain  that  every  student  has  the 
opportunity  to  acquire  some  first  hand 
knowledge  of  tuberculosis  is  failing  in  a  ver>' 
important  duty.  The  hospital  problem  is 
closely  connected  with  the  question  of  the 
teaching  of  tuberculosis.  If  a  hospital  has  no 
place  for  tuberculous  patients  there  will  be 
little  opportunity  for  thorough  study  of 
this  problem.  Dispensary  teaching  is  not 
sufficient  for  this  purpose. —  The  Separation 
of  Tuberculosis  from,  General  Medicine,  T.  C. 
Brown,  Health  Bull,  of  Oklahoma,  April, 
1920,  a,  7. 

The  Tuberculous   Veterans. — A   man 

who  has  contracted  tuberculosis  while  in  serv- 
ice is  probably  mutilated  for  life  whereas 
a  soldier  with  partial  destruction  of  limbs 
can  be  rehabilitated  by  intensive  training 
in  some  fit  occupation.  The  author  has 
drawn  up  a  circular  containing  instructions 
for  tuberculosis  examinations  which  includes 
the  essentials  of  a  proper  and  thorough  tuber- 
culosis report.  The  raring  of  disability  for 
tuberculosis  has  materially  changed.  The 
prevention  of  relapses  depends  on  the  phy- 
sician to  some  extent,  and  it  is  his  duty  to 
give  the  ex-service  man  the  proper  vocational 
guidance  and  to  rehabilitate  him. —  The 
Tuberculous  Veterans,  J.  L.  Mandracchia, 
N.   York  M.  J.,  June  26,  1920,  cxl,  1112. 

Tuberculosis  Eradication  In  Live- 
Stock. — In  reviewing  the  live-stock  laws 
and  the  rules  and  regulations  of  the  respec- 
tive states,  we  observe  that  for  more  than 
ten  years  practically  every  commonwealth 
required  that  before  cattle  could  be  intro- 
duced from  other  states  for  breeding  and 
dairy  purposes,  they  should  be  free  from 
tuberculosis  as  determined  by  the  tuberculin 
test  and  physical  examination.  It  would 
seem  that  by  such  a  restriction  it  would  be 
well-nigh  impossible  for  that  disease  to  spread 
from  one  state  into  another.  Unfortunately 
this  expectation  has  not  been  realized.  Of 
primary'  importance  in  the  eradication  of 
tuberculosis  is  the  checking  of  the  movement 
of  diseased  animals  from  state  to  state.  At 
present  there  are  about  400  state  and  federal 
employees  engaged  full  time  in  the  eradica- 
tion of  tuberculosis.  They  deserve  much 
credit;  but  their  number  must  be  greatly 
increased  in  order  to  clean  up  tens  of  thou- 
sands of  herds  and  thousands  of  counties. 
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The  ni(Tf(litc<l-hcrd  pinn  lias  slo<M^  tlic  Itst 
of  time  nnd  is  worthy  of  the  sutiporl  of  the 
individuiil  veterinarian  and  all  veterinary 
assoeiations.  All  infected  areas  should  be 
put  in  a  little  dilTerent  status  from  disease- 
free  urea.s.  As  rapidly  as  a  territory  is  freed 
of  tuberculosis,  it  should  be  designated  as 
free  territory,  and  the  movement  of  cattle 
from  that  territory  interstate,  except  cattle 
under  local  c|uarantine,  should  he  nermitted 
without  restrictions  so  far  as  tul)erculosis 
is  concerned.  The  responsibility  for  cradi- 
catinR  tuberculosis  from  individual  herds 
rests  upon  the  owners  and  persons  in  care 
of  such  herds.  If  they  approach  the  prob- 
lem without  decision,  without  determination, 
and  without  carn,inK  "Ut  all  the  practices 
that  arc  absolutely  essential  for  success, 
they  will  fail.—  Tuberculosis  Eradicalion:  Its 
Aims.  Methods  and  i'llimale  Goal,  J.  A. 
Kiernan,  J.  Am.  Vet.  M.  Ass.,  July,  1920, 
hii.  439. 

Relation  of  Dust  to  the  Spread  of 
Tuberculosis.— Of  U4  samples  of  dust 
taken  from  rooms  where  open  cases  of  tuber- 
culosis were  bcinR  treated,  twelve  were  posi- 
tive. Of  eiRhtccn  samples  taken  from  the 
Cook  County  jail,  three  were  positive. 
Seven  positive  cases  were  found  in  single  and 
double  rooms  facing  north,  while  only  two 
were  found  in  rooms  facing  south.  The 
greatest  percentage  of  positive  samples  was 
found  in  places  where  the  greatest  number  of 
open  cases  were  being  treated.  A  suspen- 
sion of  tubercle  bacilli  in  salt  solution  was 
killed  in  twenty  minutes  in  direct  sunlight 
with  the  sun's  rays  at  an  angle  of  fifty 
degrees,  five  hours  in  a  film  of  dust  in  direct 
sunlight,  five  days  in  a  south  room,  and  seven 
days  in  a  north  room. — Studies  on  the  Rela- 
tion of  Dust  to  the  Spread  of  Tuberculosis, 
II.  C.  Sweany  and  C.  C.  MacLane,Ill.  M.J., 
December,  1919,  xxxvi,  302. 

Viability  of  the  Tubercle  Bacillus  In 

Dust. — Summary  and  conclusions:  Experi- 
ment I  shows  that  dust  material  containing 
living  tubercle  bacilli  can  withstand  drving 
and  the  effect  of  dilTuse  light  and  still  retain 
virulence,  and  in  suiTicient  numbers  produce 
tuberculosis  in  a  guinea  pig.  The  wards 
from  which  the  samples  of  dust  were  taken 
are  occupied  by  advanced,  open  cases  of 
tuberculosis,  many  of  these  patients  being 
of  the  middle  and  lower  social  strata.  \n 
attempt  is  made  to  prevent  coughing  with 
uncovered  mouths  and  to  observe  other  rules 
of  cleanliness,  but  unless  constantly  watched, 
the  rules  are  ignored.  The  ward  floors  are 
mopped  daily  with  a  strong  solution  of  Xeko 
(a  coal-tar  product  with  a  phenol  coefficient 
of  16  :  20)  and,  in  some  of  the  samples  of  dust 


and  dirt  collected,  thin  could  be  detectc<l 
by  its  (xlnr.  The  bed  clothe*  arc  changed 
daily,  and  it  i«  our  opinion  that  the  cIcansinK 
of  the  »vard»  is  as  thorough  a.i  i.i  practical  in 
public  institutions.  rhe<iretically,  if  the 
patients  observe  the  rules  larefully,  the  bac- 
teria should  not  be  scattered  by  the  patients, 
but  from  the  bare  facts  of  the  case,  it  would 
appear  that  it  is  extremely  hard  to  prevent 
to  some  extent  at  least  the  scattering  of  the 
microorganisms.  It  empha.sizes  the  impcjr- 
tance  or  absolute  necessity  of  housing  ad- 
vanced casi-s  where  this  dissemination  can 
be  reduced  to  a  minimum,  and  would  suggest 
rather  than  |>rove  that  cj|R-n  ra.ses  of  tuljcr- 
culosis  should  not  be  admitteil  to  the  wards 
of  a  general  hospital.  Experiments  II,  III 
and  IV  indicate  that  blood  and  other  or- 
ganic matter  coming  from  the  lx>dy  at  post- 
mortem, protect  the  organism  from  natural 
germicidal  agents  and  that  even  in  the  process 
of  sterilization,  using  strong  solutions  of 
Xeko  and  phenol,  a  number  of  bacteria  will 
escape  and  remain  virulent  and  can  be  blown 
around  in  dust,  be  inhaled  by  guinea  pigs 
and  produce  tuberculosis. — Studies  on  the 
Viabililv  of  the  Tubercle  Bacillus,  J.  U. 
Rogers,  Am.  J.  Publ.  Health,  April,  1920,  x, 
345, 

Respiratory  Insuftlclency  of  the  Apex. 

— There  exists  a  functional  hypocapacity  of 
the  apex,  usually  bilateral,  and  usually  asso- 
ciated with  malformation  of  the  bony  frame 
of  the  chest,  low  index  of  vigor,  anemia, 
asthenia  and  often  adenoids.  Not  enough 
air  gets  into  the  apex.  The  region  does  not 
share  in  ample  excursions,  and  the  respira- 
tory muscles  and  diaphragm  are  weak,  the 
habits  of  breathing  defective,  but  with  care- 
ful examination  the  danger  of  mistaking 
this  functional  hypocapacity  for  tuberculosis 
can  be  avoided.  Breathing  exercises,  the 
spirometer,  and  restoring  the  permeability 
of  the  nasopharynx  will  generally  restore 
clinically  normal  conditions. —  L'insuffisance 
respiraloire  des  sommels  et  le  diagnostic  de  la 
tuberculose  piilmonaire  chez  Tadulle,  E.  Ser- 
genl.  Bull.  Mid.,  May  22.  1920,  xxxiv,  469. 

The  Anatomic  Forms  of  Pulmonary 
Tuberculosis. — The  basis  of  this  classifica- 
tion of  lesions  rests  upon  the  anatomic  struc- 
ture of  the  lung.  .All  tuberculous  lesions 
may  be  subdi\ided  into  either  proliferative 
changes  starting  in  the  alveolar  framework, 
leading  to  the  formation  of  tuberculous 
granulation  tissue;  or  exudative  processes 
involving  the  air  spaces.  These  rarely 
exist  in  pure  state  but  are  usually  combined 
and  the  lesion  is  classified  as  one  or  the  other 
process  predominates.  The  proliferative 
type  is  characterized  by  the  development 
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\Tithin  the  alveolar  framework  of  proliferative 
tubercles  which  Orth  has  shown  to  be  of 
fibroblastic  origin.  They  present  giant  cells, 
central  necrosis  and  peripheral  lymphocytic 
reaction.  The  lesion  spreads  by  direct  e.x- 
tension  and  there  is  also  a  secondary  in- 
crease in  size  due  to  inllammator>'  changes 
in  the  surrounding  alveoli,  a  collateral  and 
perifocal  pneumonia.  The  process  may  heal 
by  encapsulation  with  connective  tissue.  It 
is  due  to  the  effect  of  implantation  of 
tubercle  bacilli  within  the  connective  tissue. 
The  second  t>pe  of  process,  exudation  within 
the  air  spaces,  is  characterized  b>-  a  prolifer- 
ation and  desquamation  of  the  alveolar  epi- 
thelium which  fills  the  lumina  with  large 
mononuclear  cells.  These  may  undergo 
massive  caseation  and  the  process  is  then 
known  as  caseous  pneumonia.  Frequently, 
according  to  .\.  Frankel,  Tripier,  Orth  and 
especially  Ccelen,  organization  of  such  cas- 
eous exudate  may  result  from  the  formation 
within  the  alveolar  framework  of  granulation 
tissue  either  tuberculous  or  nonspecific. 
This  process  is  known  as  tuberculous  carni- 
fication.  The  exudative  and  pneumonic 
processes  are  generally  due  to  the  action  of 
the  tubercle  toxin  rather  than  to  the  bacillus 
itself,  .\side  from  these  main  headings 
Schmincke  classifies  lesions  according  to 
their  morphological  appearance  and  their 
method  of  spread  as  miliar)',  nodular,  and 
confluent  t\-pes.  The  following  distinct 
types  are  mentioned.  A.  Lesions  of  hema- 
togenous origin:  (1)  .Acute  hematogenous 
disseminated  miliary  tuberculosis.  This 
type  is  the  result  of  a  sudden  rupture  of  a 
large  number  of  bacilli  into  the  circulation 
and  characterized  by  the  appearance  of 
widely  distributed  small  discrete  tubercles 
situated  in  the  stroma  and  parenchyma  of 
the  lung.  The  lesions  are  primarily  prolif- 
erative but  are  later  increased  in  size  by 
collateral  and  perifocal  pneumonic  exudation. 
Those  at  the  apex  are  larger  than  elsewhere, 
probably  due  to  the  slower  circulation  in 
this  region  which  allows  more  bacilli  to  re- 
main in  the  tissue.  (2)  Miliarx-  caseous 
pneumonia,  the  miliary  caseous  hepatization 
of  \'irchow.  The  primary  lesion  is  of  an 
e.xudative  nature  and  localizes  within  a 
single  acinus  and  may  then  spread  to  involve 
adjacent  acini.  As  a  result  there  appear 
small  nodular  masses  often  shaped  like 
clover  leaves  involving  limited  areas  in  the 
inferior  portions  of  the  lung.  This  t>'pe  is 
most  common  in  children.  B.  Nodular 
tuberculosis,  usuaUy  spreading  by  way  of 
the  air  passages:  (1)  Nodular  proliferative 
form,  due  to  proliferative  lesions  starting 


in  the  alveolar  framework.  Many  such 
lesions  may  coalesce  to  form  large  nodules 
which  frequently  caseate.  The  intervening 
lung  tissue  may  undergo  a  collapse  indura- 
tion, with  a  thickening  of  the  collapsed  alve- 
olar walls  and  pigmentation  due  to  secondary 
deposit  of  dust.  (2)  Nodular  exudative 
form,  due  to  a  localized  exudative  process 
starting  in  the  same  location.  Grossly  the 
nodule  is  not  so  sharply  defined,  due  to  the 
absence  of  a  well  developed  connective  tissue 
capsule.  Each  of  these  processes  tends  to 
extend  within  the  bronchioles  toward  the 
hilum.  but  during  such  spread  the  process 
becomes  a  mixture  of  exudative  and  prolif- 
erative reaction.  It  may  extend  through 
the  wall  of  the  bronchus  to  involve  its  outer 
layers  with  the  formation  of  a  peribronchial 
tuberculosis;  it  may  spread  still  further  to 
involve  the  nearby  parenchyma.  If  case- 
ation occurs  over  a  considerable  area  of 
such  involvement  cavity  formation  results. 
By  aspiration  of  caseous  material  into  other 
portions  of  the  bronchial  tree  new  nodular 
exudative  lesions  are  formed.  These  nodu- 
lar types  tend  to  invade  vessels.  Those  of 
a  proliferative  nature  often  invade  the  lym- 
phatics and  set  up  local  metastases.  Fre- 
quently the  exudative  tj-pe  in\olves  peri- 
vascular lymphatics  with  an  extension  to  the 
intima  of  the  blood  vessels  and  possible  rup- 
ture into  the  circulation.  C.  In  the  third 
group  are  the  confluent  process  of  both  cirrhotic 
and  pneumonic  character.  (1)  The  first  type 
is  thought  to  be  due  to  confluence  of  many 
nodular  proliferative  lesions  involving  an 
extensive  area.  The  apical  scars  represent- 
ing healed  priman,-  infections  are  probably 
of  this  origin.  The  type  is  characterized 
by  a  tendency  to  the  formation  of  connective 
tissue  which  later  retracts,  resulting  in  de- 
formitx-.  Heavy  pigmentation  with  dust 
and  pleural  adhesions  are  usual  complica- 
tions. Cavity  formation  is  not  infrequent 
and  is  often  of  bronchiectatic  origin.  (2) 
The  confluent  pneumonia  type,  galloping 
consumption  or  phthisis  florida,  may  in- 
volve ver\'  large  areas,  even  whole  lobes. 
The  parenchyma  undergoes  rapid  softening 
with  the  formation  of  huge  cavities;  the 
stroma  with  its  contained  vessels  and  bronchi 
may  persist  as  trabeculae  traversing  the 
wails  and  lumen  of  such  a  cavity.  The 
vessels  usually  undergo  thrombosis;  if  not, 
there  is  strong  tendency  to  aneurysm  and 
hemorrhage.  The  prognosis  is  unfavorable 
in  all  types  except  the  nodular  and  confluent 
proliferative. — Die  anatomischcn  Formen  dcr 
Lungenluberkulosc,  A.  Schmincke,  Miinch. 
med.  Wchnschr.,  April  2,  1920,  Ixvii,  A07 . 
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Correction:  See  p.  114,  August,  1920, 
Review,  Abstract  Section. — Dr.  Joseph 
Walsh  has  kindly  called  our  attention 
to  the  fact  that  in  the  abstract.  Classi- 
fication of  Pulmonary  Tuberculosis, 
"{6)  basal"  should  read  "  6)  obsolete." 

Mortality  from  Tuberculosis  In  the 
United  States.  1905-1919.— On  the  basis 
of  an  estimated  population  of  107,000.000 
for  the  United  States  for  the  middle  of  1920, 
it  is  reasonably  probable  that  the  number  of 
deaths  from  pulmonar\'  tuberculosis  during 
the  current  >  ear  will  re  ich  130,000  and  from 
other  forms  of  tuberculosis  there  will  proba- 
bly be  18,000  additional  deaths.  This  esti- 
mate is  based  upon  the  average  of  the  death 
rates  of  the  registration  area  for  the  five 
years  preceding  1919.  which  are  suiliciently 
representative  for  the  present  purpose. 
There  are  no  trustworthy  data  which  would 
justify  an  estimate  of  the  probable  number 
of  the  U\Tng  population  infected  with  tuber- 
culosis at  the  present  time.  It  is  merely 
conjecture  to  say  that  one  case  in  ten  termi- 
nates fatally,  for  clearly  no  one  «-ithout  a 
complete  survey  of  the  whole  population  is 
in  a  position  to  differentiate  the  infected 
element  from  those  who  are  completely  free 
from  the  tuberculosis  taint.    The  number  of 


such  persons  among  our  -vage-eaming  popu- 
lation, however,  must  be  enormous,  and  it 
probably  is  not  going  too  far  to  say  that 
one-tenth  is  potentially  liable  to  fall  a  \ictim 
to  the  disease.  For  the  United  States  the 
most  useful  data  arc  the  returns  for  large 
cities,  with  a  population  of  approximately 
one-fourth  of  the  total.  The  table  be'ow 
shows  gratifWng  changes  in  the  death  rates 
since  190.5,  or,  dividing  the  twenty-year 
period  into  four  five-vcar  periods,  from  198.9 
per  100,000  of  population  during  1900-04, 
and  to  181.5  during  1905-09,  to  158.9  during 
1910-14,  and  to  145.1  during  1915-19. 
This  reduction  has  been  achieved  regardless 
of  truly  e.Ntraordinar>-  social  and  economic 
differences  arising  out  of  the  Great  War, 
the  increase  in  the  cost  of  liWng,  the  increase 
in  the  congestion  of  the  population  due  to 
the  falling  off  in  the  buildmg  of  new  homes, 
and,  very-  broadly  speaking,  in  the  deteriora- 
tion of  the  food  supply,  particularly  of  chil- 
dren and  young  adults.  The  tuberculosis 
death  rate,  which  had  been  steadily  dimin- 
ishir.g  since  1905,  reached  the  lowest  point 
on  record  since  that  date  in  191.?.  The 
increase  since  that  year  to  the  end  of  1918  is, 
of  course,  primarily  attributable  to  the  far- 
reaching  consequences  of  the   Great  War 
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But  the  wliollj-  unexpected  and  material 
reduction  in  the  rate  during  1919,  or  from 
153.2  in  1918  to  only_  121.7  in  1919,  cannot 
be  considered  otherwise  than  as  measuring 
in  part  the  direct  effect  of  concerted  and 
more  strenuous  associated  methods  of  treat- 
ment and  control. 

Mortality  from  tuberculosis  of  the  lungs  in 
American  cities,  I9')i>-I9l9,  by  jive  year 
periods.     (Rales  per  10),0(iO  of  population.) 


DEATHS 

AGGRXGATE 

FROMTOBEK- 

POPULATION 

COLOSIS  OF 
THELDNGS 

1900  -1904 

75,370,704 

149,894 

198.9 

1905-1909 

87,649,584 

159,097 

181.5 

1910-1914 

101,046,152 

160,525 

158.9 

1915-1919 

112,522,258 

163,224 

145.1 

The  data  for  Great  Britain  are  not  yet 
available  for  1919,  but  the  table  following, 
derived  from  an  article  by  ilr.  Knud  Stou- 
man,  in  the  Iiitcrnalional  Journal  of  Public 
Health,  will  prove  useful  for  the  present 
purpose: 

Mortality  from  tuberculosis  of  the  lungs  in 
Great  Britain,  1909-1918.  (Rates  per  100,- 
000  of  population.) 


ENGLAND 

YEAR 

AND 
WALES 

IRELAND 

SCOTLAND 

1909 

109.1 

183.5 

127.4 

1910 

101.5 

171.6 

114.1 

1911 

108.4 

173.0 

114.7 

1912 

104.7 

170.0 

111.9 

1913 

101.2 

16S.2 

107.9 

1909-1913 

105.0 

173.3 

115.2 

1914 

104.0 

163.5 

103.6 

1915 

117.9 

174.0 

110.6 

1916 

120.4 

168.1 

106.3 

1917 

127.9 

173.9 

104.5 

1918 

137.6 

172.5 

106.8 

The  foregoing  table  is  limited  to  pulmo- 
nary tuberculosis  and  shows  that  the  death 
rate  since  1914  for  England  and  Wales  in- 
creased 33.6  per  100,000  of  population;  for 
Ireland,  9.0,  and  for  Scotland,  3.2.  The 
decrease  for  American  cities  during  1914- 
1918  was  1.4  per  100,000  of  population.  Mr. 
Stouman  gives  the  returns  for  twenty-si.\- 
principal  Italian  cities,  for  which  the  pul- 
monary tuberculosis  rate  increased  from  166 
per  100,000  of  population  in  1914  to  255  in 
1918,  or  89.0  per  100,000. 


For  the  city  of  Pari';  the  returns  are  of 
e.xceptional  interest  in  that  they  include  the 
year  1919  and  are  for  "other  forms"  of 
tuberculosis  as  well  as  pulmonary  tubercu- 
losis. The  statistics  for  the  last  sLx  years 
are  shown  in  the  table  below: 

Mortality  from  tuberculosis  in  the  city  of  Paris, 
19I4-'l9I9.  (Rates  per  100,000  of  popu- 
lation.) 


YEAR 

PCLUO- 
NARY 

OTHER 
FORUS 

YEAR 

PULMO- 
NARY 

OTHER 
FORMS 

1914 

1915 
1916 

9391 

9070 
8756 

1518 
1544 
1501 

1917 

1918 
1919 

8424 
8338 
7090 

1559 
1334 
1352 

This  table  is  in  curious  contrast  in  that 
the  mortality  from  pulmonar>-  tuberculosis 
is  shown  to  have  actually  decreased  every 
vear  since  1914,  or  from  9391  deaths  in 
1914  to  7090  in  1919.  A  similar  reduction 
occurred  in  the  mortality  from  other  forms 
of  tuberculosis,  or  from  1518  deaths  in  1914 
to  1352  in  1919.  How  far  this  actual  reduc- 
tion is  to  be  attributed  to  a  diminution  in  the 
population  as  the  effect  of  the  war  cannot  at 
present  be  stated. 

International  statistics  of  tuberculosis 
require  to  be  used  with  extreme  caution 
No  explanation,  for  illustration,  has  been 
forthcoming  as  to  why  the  pulmonary  tuber- 
culosis death  rate  of  the  United  States  should 
be  persistently  above  the  corresponding  rate 
for  England  and  Wales,  nor,  conversely, 
why  the  mortality  from  bronchitis  should  be 
appro.ximateh'  more  than  five  times  as  com- 
mon in  England  as  in  this  country.'  How 
far  this  is  a  question  of  accuracy  in  diagno- 
sis does  not  fall  within  the  present  discussion 
but  it  may  be  said  that  there  has  always 
been  a  lamentable  indifference  to  precise 
accuracy  in  the  diagnosis  of  industrial  lung 
disease,  probably  not  tuberculous  in  many 
cases,  where  lung  fibrosis  prevails  primarily 
as  in  the  case  of  quartz  miners  and  granite 
stone  cutters.  The  danger  of  generalizing 
from  such  data  was  forcibly  illustrated  by 
the  original  report  by  Dr.  Hermann  M. 
Biggs,  on  the  extent  of  tuberculosis  in  the 
French  army,  given  as  86,000  affected  sol- 
diers in  December,  1915,  and  estimated  for 
February,  1917,  as  150,000,  although  subse- 
quent investigations  fortunately  proved  a 
ver\'  much  lesser  degree  of  prevalence  than 
was  originally  implied  by  statistics  of  an 
apparent  degree  of  intrinsic  trustworthiness 

'  Male  rate  20.9,  for  the  United  States, 
against  106.1  for  England  and  Wales  (1908- 
12j. 
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The  present  investigation,  limited  to 
forty-five  American  cities,  will  facilitate  the 
practical  use  of  available  data,  the  details 
being  given  for  each  year  since  1900  and  in 
a  consolidated  form  by  five-year  periods. 
The  suggestions  regarding  the  necessity  of 
caution  in  the  use  of  international  tuber- 


1900 

1905 

1910 

1915 

-04 

245.5 

-09 

-14 

-19 

Atlanta,  Ga 

193.7 

148.9 

114.0 

Baltimore,  Md.  . .  . 

235.5 

233.9 

204.5 

174.5 

Birmingham,  Ala.  . 

227.4 

183.8 

Boston,  Mass 

223.2 

ISO.  9 

156.6 

151.9 

Bridgeport,  Conn. . 

183.9 

162.5 

108.6 

129.0 

Buffalo,  N.  Y 

123.2 

126.6 

129.5 

137.3 

Cambridge,  JVIass. . 

207.6 

224.9 

191.4 

186.0 

Chicago,  Ill..._ 

157.8 

163.7 

146.8 

130.3 

Cleveland,  Ohio . .  . 

122.8 

117.9 

118.8 

126.3 

Columbus,  Ohio. .  . 

203.6 

178.7 

151.5 

128,2 

Dayton,  Ohio 

184.0 

191.0 

136.9 

119.9 

Denver,  Col 

378.0 

363.0 

274.6 

255.2 

Detroit,  Mich 

113.0 

96.2 

88.3 

96.9 

Fall  River,  Mass .  . 

181.8 

139.7 

139.5 

149,8 

Grand  Rapids, 

Mich 

105.4 
192.8 

82.8 
184.7 

77.7 
167.1 

74,1 

Indianapolis,  Ind.  . 

149.2 

Jersey  City,  N.  J.. 

233.2 

208.4 

155.5 

139.7 

Los  Angeles,  Cal .  . 

320.8 

267.2 

232.7 

192.9 

Louisville,  Ky 

211.5 

207.7 

195.4 

166.1 

Lowell,  Mass 

160.1 

139.6 

107.5 

115.7 

Memphis,  Tenn  . .  . 

229.8 

226.2 

242.1 

231.5 

Milwaukee,  Wis. .  . 

128.7 

117.3 

98.3 

82.5 

Minneapolis, 

Minn 

114.9 
303.2 

106.0 
246.9 

122.2 
197.9 

119.0 

Nashville,  Tenn . .  . 

178.9 

Newark,  N.  J 

239.4 

222.8 

173.5 

149.2 

New  Haven,  Conn. 

177.6 

164.3 

118.8 

99.0 

New  Orleans,  La  .  . 

324.2 

272.7 

252.8 

264.0 

New  York,  N.  Y  .  . 

221,7 

202.0 

181.0 

161.5 

Oakland,  Cal 

162.7 

158.5 

112.6 

108.6 

Paterson,  N.  J  .  . .  . 

188.8 

163.7 

141.6 

128.2 

Philadelphia,  Pa .  . 

214.9 

207.8 

178.0 

168.8 

Pittsburgh.  Pa ...  . 

133.7 

120.6 

106.4 

120.6 

Portland,  Ore 

107.7 

86.9 

77.9 

72.7 

Providence,  R.  I . 

213.3 

155.3 

130.1 

129.8 

Richmond,  Va  .  .  .  . 

266.4 

224.8 

200.5 

172.7 

Rochester,  N.  Y... 

133.8 

136.4 

105.0 

89,0 

San  Francisco,  Cal. 

279.5 

191.8 

169.0 

164.3 

Scranton,  Pa 

96.1 

81.6 

86.4 

78.4 

Seattle,  Wash 

99.0 

77.7 

86.9 

65.5 

Spokane,  Wash 

117.2 

94.0 

80.1 

62.0 

St.  Louis,  Mo 

196.3 

187.1 

146.1 

125.4 

St.  Paul,  Minn 

108.8 

106.6 

115.0 

113.5 

Syracuse,  N.  Y . . . . 

142.3 

117.8 

97.3 

80.2 

Washington,  D.  C. 

274.8 

243.1 

205.8 

160.8 

Worcester,  Mass .  . 

180.0 

147.9 

110.4 
158,9 

118.8 

Average 

198.9 

181.5 

145.1 

culo  is  statistics  apply,  though  in  a  lesser 
degree,  to  a  comparison  of  individual  cities. 
It  is  always  best  to  limit  the  comparison  to 
the  city  itself,  for  its  own  record  for  a  given 
period  of  time  is  most  useful  for  practical 
purposes.  It  is  \'ery  easy  to  draw  false  con- 
clusions from  comparati\'e  statistics  not 
standardized  on  account  of  wide  variations  in 
the  age  and  sex  distribution  and  the  occupa- 
tional activities  of  the  population  con- 
cerned. It  is  safe  to  assume,  however,  for 
illustration,  that  the  low  figure  for  the  city 
of  Spokane,  ^\'ashington,  is  in  conformity  to 
the  facts  of  a  decidedly  low  rate  of  local 
frequency  occurrence,  due  to  causes  as  yet 
but  imperfectly  understood.  In  this  con- 
nection attention  may  be  directed  to  the 
truly  admirable  local  provision  for  the 
treatment  of  the  disease  at  the  Edgecliff 
sanatorium,  which  reflects  the  health  jiro- 
gress  of  the  community  as  well  as  the  sani- 
tary and  humane  ideals  of  its  citizenship, 
—Mortalily  from  Tuberculosis,  1905-1919, 
F.  L.  H  of  man.  The  Spectator,  Life  Insur- 
ance Section,  September  23  t'ntl  30,  1920. 

Modern  Outlook  on  the  Treatment  of 
Tuberculosis. — Philip  discusses  the  gen- 
eral status  of  the  tuberculosis  problem  at 
the  present  time  and  the  outlook  for  the 
future.  He  comments  particularly  upon 
the  present  hopeful  attitude  considering  the 
curability  of  tuberculosis  as  shown  by  the 
fact  that  more  persons  recover  than  ulti- 
mately die  from  this  disease.  The  tradi- 
tional portraiture  of  phthisis  by  Hippoc- 
rates and  later  masters  in  clinical  medicine 
has  so  commanded  attention  as  in  some 
ways  to  constitute  a  bar  to  the  recognition 
of  the  early  stages  of  this  disease.  He  ob- 
jects, and  rightly,  to  the  term  "pre-tubercu- 
lous,"  He  likewise  calls  attention  to  the 
striking  analogy  between  tuberculosis  and 
syphilis.  The  primarv'  lesion  in  tuberculo- 
sis is  often  impossible  to  find  owing  to  the 
fact  that  the  bacillus  passes  through  the 
normal,  healthy  mucous  membrane,  leaving 
no  trace.  Following  this,  there  succeeds  a 
period  of  latency,  again  followed  by  lym- 
phatic involvement.  He  emphasizes  the 
importance  of  systemic  into,xication  in  the 
diagnosis  of  this  condition.  In  the  future, 
there  will  not  only  be  a  decrease  in  the  death 
rate,  but  also  a  lessened  morbidity, — Mod- 
ern Outlook  on  the  Treatment  of  Tuberculosis. 
R.  Philip,  Edin.  M.  J.,  July  1920,  jc.tv, 
No.  1. 
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Deaths  and  Death  Ratos  rrom  Pul- 
monary Tuberculosis  In  Now  York  City 
and  State.  The  followini;  labli-s.  showinn 
I  he  flealhs  anil  death  rate>  from  pulmonary 
lubcrculosi.i  for  Now  York  Cily  and  Stale, 


for  June  and  July,  during  the  yean  1913  to 
1920,  inclu>ivc,  arc  taken  from  the  Stonthly 
Vital  SUilislic!  Keviru\  Ncu'  York  .Slate 
l)rf>arlmrnt  »/  Health,  August  and  Srplem- 
her,  tOJO,  Nnc  .Series,  vol.  i,  nos.  6  and  7. 


Pulmonary  tuberculosis:  Deaths  and  death  rates,*  .\ew  Vork  State  and  large  subdivisions  June 

191.1  to  1920 


YEAK 

KEW  YORK 
5TATI 

NIW  YORK 
CITY 

RUT  or  fTATt 

UONTn 

Num- 
t»r 

Rate 

Num- 
ber 

Rate 

Total 

Urban 

Rural 

Institutional 
dialricta 

Num- 
ber 

Rate 

Num- 
ber 

Rate 

Num- 
ber 

Rale 

Num- 
ber 

Rate 

June . . . 

1913-17 

1,183 

1,146 

1,222 
1,170 
1,157 
1,219 
1 ,  149 
1,073 

903 

142  3 

143  4 
149  8 

140  8 
137.0 

141  4 
131.2 
120  1 

99.6 

699 

155.5 

484 

126  9 

130.1 
1.35.7 
121  9 
119.5 
128.4 
125.6 
113.3 

101.4 

241 

130.2 

243 

123.8 

lune .  . 

1913 
1914 
1915 
1916 
1917 
191S 
1919 

1920 

662 
712 
705 
697 
719 
654 
621 

494 

154.9 
162.8 
156  9 
151.7 
1.52  9 
135  9 
126.1 

98.2 

484 
510 
465 
460 
500 
495 
452 

409 

232 
230 
24S 
229 
267 
232 
186 

144 

128.1 
124  4 
134.0 
122.2 
140.1 
119  5 
94.0 

72.0 

252 
280 
217 
231 
233 
227 
221 

227 

132.7 
147.1 
110.5 
116.9 
116.5 
112.9 
109.3 

lU.S 

June    . 

Tune . 

Tunc . 

Tune 

June    . 
June    . , 

Tune. .  . 

36 
45 

38 

*  Deaths  per  100,000  population  per  annum. 

Data  from  New  Vork  State  Health  Department  Annual  Reports  and  Monthly  BuUetins, 
or  specially  computed. 


Pulmonary  Tuberculosis:  Deaths  and  death  rales,  New  York  Slate  and  large  subdivisions,  July, 

J  91 3  to  1920 


YEAR 

NEW   YORK 
STATE 

NEW  YORK 

crrY 

REST  OF  STATE 

UONTH 

Num- 
ber 

Rate 

Num- 
ber 

Rale 

Total 

Urban 

Rural 

Institutional 
districts 

Num- 
ber 

Rale 

Num- 
ber 

Rate 

Num- 
ber 

Rate 

Num- 
ber 

Rate 

Tulv 

1913-17 

1,084 

126.3 

664 

143.0 

420 

106.6 

202 

105.6 

218 

107.4 

July... 
July... 
July... 
July... 
Julv... 
July... 
July... 

July-. 

1913 
1914 
1915 
1916 
1917 
1918 
1919 

1920 

1.069 
1,101 
1,103 
1,007 
1,140 
1,015 
995 

828 

129.3 
130.7 
128.4 
115.4 
127  9 
112.2 
107.8 

88  3 

660 
668 
702 
604 
684 
606 
590 

479 

149.5 
147.9 
151.1 
127.2 
140.7 
121.7 
115.9 

92.0 

409 
433 
401 
403 
456 
409 
405 

349 

106.4 
111.5 
101.7 
101.3 
113.2 
100.3 
98.2 

83.7 

199 
192 
206 
207 
208 
175 
148 

127 

106.4 
100.5 
107.7 
106.9 
105.6 
87.2 
72.4 

61.4 

210 

241 
195 
196 
248 
191 
215 

184 

107.0 

122.5 
96.1 
96.0 

120.0 
91.9 

102.9 

87.5 

43 
42 

38 
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Cooperative  Tuberculosis  Work  in 
Italy. — Because  of  the  sudden  need  of  sol- 
diers in  France  in  1914,  it  was  impossible 
to  separate  tuberculous  soldiers  from  the 
rest.  There  was  also  little  room  in  the  hos- 
pitals for  the  tuberculous  soldier.  The 
result  was  that  the  American  Red  Cross  and 
the  Rockefeller  Foundation  came  to  the  res- 
cue by  sending  commissions  to  cooperate. 
In  time  these  commissions  reached  Italy. 
The  members  of  the  commission  had  to 
study  the  foreign  languages  and  problems 
such  as  housing,  child  welfare,  and  child 
labor.  Nineteen  towns  ranging  from  Naples 
to  Piperro  were  selected  for  the  work.  In 
ever>'  case  the  prerequisite  was  an  ItaUan 
committee  of  volunteers  which  was  %villing 
to  cooperate.  Each  locality  was  carefully 
studied  and  plans  for  hospitals,  open-air 
schools  and  teaching  of  general  hygiene 
were  formulated  and  adopted.  There  are 
many  interesting  pieces  of  work  going  on  in 
Italy.  Northern  Italy  has  kept  pace  with 
other  countries,  but  southern  Italy  needs 
roads,  railroads,  aqueducts,  houses,  water 
power,  instalment  of  drainage  and  planting 
of  trees.  Above  all,  southern  Italy  needs 
new  and  better  schools.  Italy  cannot  at 
present  better  conditions  without  the  help 
of  America  and  England.  This  is  a  splendid 
chance  for  a  step  toward  international  co- 
operation.— Cooperative  Tuberculosis  Work 
in  Italv,  W.  C.  White,  Tubercle,  September, 
1920,  i',  550. 

Public  Health  Training  Course  In 
Tuberculosis. — The  United  States  Public 
Health  Ser\ice,  which  for  some  time  has 
been  making  special  efltorts  to  facilitate  the 
diagnosis  of  tuberculosis  and  especially  to 
bring  about  its  recognition  in  its  very  earliest 
stages,  has  recently  opened  mobile  training 
courses  for  the  purpose  in  Illinois.  Wiscon- 
sin, Michigan,  and  Washington.  Similar 
courses  have  already  been  given  in  Te.xas, 
Louisiana,  Missouri,  Virginia,  West  Vir- 
ginia, Maryland,  and  Pennsj'h'ania.  These 
courses,  which  last  se\en  days  and  are  ver,' 
intensive,  are  at  present  open  only  to  phy- 
sicians attached  to  the  Public  Health  Serv- 
ice; but  after  all  of  these  in  the  various 
States  have  completed  the  course  it  is  hoped 
that  it  may  be  possible  to  hold  similar  courses 
for  the  benefit  of  other  physicians  who  may 
desire  to  attend.  The  instruction  is  given 
by  recognized  experts  in  the  diagnosis  of 
pulmonarj'  tuberculosis,  and  is  supple- 
mented by  the  showing  of  a  remarkable 
motion  picture,  in  six  reels,  which  minutely 
illustrates  every  phase  of  the  disease. — 
From  Health  Neu'S,  issued  by  the  U.  S.  Pub- 
lic Health  Service. 


A  Plea  for  a  Tuberculosis  Depart- 
ment in  Medical  Schools.— Massachusetts 
spends  §3,000,000  annually  for  the  care  of 
tuberculous  patients,  but  there  is  a  wide- 
spread feeling  that  the  government  is  not 
getting  a  satisfactorj-  return  on  the  money 
expended  in  its  efforts  to  stamp  out  pulmon- 
ary tuberculosis.  The  best  minds  in  tuber- 
culosis work  place  the  failure  to  secure  bet- 
ter results  upon  the  delay  or  inability  of  the 
general  practitioner  to  recognize  the  signs 
and  symptoms  of  early  pulmonary  tuber- 
culosis. Hawes  says  that  in  the  majority  of 
our  leading  medical  schools  the  subject  of 
tuberculosis  receives  scant  attention.  With 
an  early  diagnosis  60  to  80  per  cent  of  the 
cases  could  recover.  With  this  fact  in  view, 
it  is  not  surprising  that  a  plea  for  the  crea- 
tion of  a  tuberculosis  department  in  the 
medical  schools  is  made.  The  general  prac- 
titioner is  our  first  line  of  defense  in  all 
invading  illness.  For  men  who  are  now  en- 
gaged in  general  practice,  the  Department 
of  Public  Health  proposes  a  series  of  consul- 
tation clinics  in  pulmonarj'  tuberculosis. 
These  clinics  will  be  conducted  by  physicians 
attached  to  the  state  sanatoria  and  the 
family  physician  will  be  able,  without  price, 
to  obtain  e.xpert  diagnosis  in  his  tuberculo- 
sis case.  In  addition  to  this,  it  is  planned  to 
demonstrate  the  case  in  detail  to  the  family 
physician.  History  taking,  methods  of 
making  physical  examinations,  interpreta- 
tion of  physical  signs  as  well  as  interpretation 
of  the  symptoms  revealed  by  the  history  of 
the  case  wtU  be  thoroughly  discussed. — A 
Plea  for  a  Department  of  Tuberculosis  in 
Medical  Schools,  W.  J.  Gallivan,  Boston  M. 
b"  S.  J.,  September  16,  1920,  clxxxiii,  34S. 

Nutrition   Clinics   and   Tuberculosis. 

— Nutrition  classes  have  been  carried  on 
with  children  at  the  out-patient  department 
of  the  Boston  Consumptives'  Hospital. 
The  aim  has  been  to  get  these  children  well 
in  their  own  homes  by  means  of  instruction 
in  these  classes.  The  problem  of  tubercu- 
losis is  for  the  most  part  one  of  nutrition. 
If  children  can  be  made  well  in  a  sanatorium, 
they  get  health;  but  if  they  can  be  made 
well  in  their  own  homes,  they  get  health, 
plus  health  education,  plus  character.  Nu- 
trition work,  which  covers  a  new  and  hitherto 
neglected  field  in  medical  work,  must  be 
carried  on  with  proper  authority.  It  cannot 
lit  in  as  an  adjunct  to  other  programs,  but 
other  programs  must  be  adjusted  to  fit  the 
problem  of  tuberculosis.  It  was  sho\vn  in 
the  work  during  the  year  that  children  can- 
not only  be  made  to  come  up  to  the  normal 
rate  of  gain  but  double  it  even  under  dis- 
couraging circumstances.     With  the  proper 
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coflperatiun  o(  the  fi)ur  factors  that  safe- 
guard the  child's  health,  namely,  the  hume. 
the  medical  work,  the  child's  nwn  intercut 
and  the  school,  all  these  children  should 
rapidly  be  brought  up  to  normal  health. 
To  brinK  sick  children  up  to  norm  il  health  is 
an  opportunity  (or  rchabilitatini,;  the  whole 
family  and  adjusting  it  to  its  projK'r  rela- 
tion in  the  community. —  Sulrilion  Clini<i 
and  Tuberculosis,  \V.  K.  P.  Emersi  n,  Boslun 
M.  6-  5.  J.,  SepUmbtr  16.  1920,  clxxxiii,  361. 

Disposition  of  Tut>erculosls  In  Indus- 
trial Organizations.  The  three  main 
f>robIcm.s  in  dealing  with  industrial  tubercu- 
osis  arc:  (1)  The  elimination  of  tuberculosis 
from  the  organization  by  medical  examina- 
tion of  all  applicants  and  periodic  reexami- 
nations of  employees.  (2)  The  protection 
of  others  against  infection  by  the  usual  ac- 
cepted melJiods.  (3)  The  care  and  dispo- 
sition of  tuberculous  employees,  the  objects 
in  view  being:  a.  To  secure  recovery  and 
return  to  work.  b.  Failing  in  that,  to  re- 
habilitate as  far  as  pos&ible  and  secure 
proper  living  conditions,  c.  To  care  for  ad- 
vanced cases.  .\n  attempt  has  been  made 
to  set  forth  the  following:  (1)  That  where 
possible,  a  standard  method  of  procedure 
should  be  adopted  in  caring  for  cases  of 
tuberculosis  in  mdustr>-.  (2)  That  the  pro- 
cedure should  be  ad  iptcd  to  the  needs  of  lay 
executives  and  based  on  economic  progress. 
(3)  That  ca-ses  in  the  earliest  stages,  includ- 
ing those  only  suspected  of  ha\-ing  the  dis- 
ease, should  be  constantly  sought  for  and  at 
once  put  under  treatment  in  rest  homes  with 
a  view  to  early  and  permanent  recovery.  (4 1 
That  such  cases  should  not  be  stigmatized 
as  haWng  tuberculosis.  (5)  That  many 
cases  in  which  the  economic  prognosbispoor. 
are  cared  for  better  and  more  cheaply  at 
their  homes  than  in  institutions. —  Disposi- 
tion of  Tuberculosis  in  Industrial  Organiza- 
tions, J.  S.  Billings,  J .  Induslr.  fl\g.,  Julv. 
J  920,  a,  90. 

Tuberculosis  Control  amongst  Herds 
in  Pennsylvania. — To  eradicate  bovine 
tuberculosis  it  is  necessarj-  to  remove  all 
diseased  animals  from  an  infected  herd. 
This  can  be  accomplished  most  thoroughl>- 
by  the  combined  tuberculin  tests,  namely  the 
subcutaneous,  conjunctival  and  intracu- 
taneous, in  preference  to  the  subcutaneous 
test  alone.  As  a  concrete  example,  a  herd  of 
too  cattle  was  tested  by  the  subcutaneous 
method,  when  39  reacted  and  13  were  sus- 
picious. The  balance  of  the  herd  including 
cal\e>  and  suspects,  or  a  total  of  74  animals, 
were  rctested  by  the  combined  method.  The 
13  susjiects  reacted,  as  well  as  21  others  that 
were  negative  to  the  initial  tc^t.     .\11  but  4 


M.r,.  I  .,1  .1,1.  r.  .1  .,.,|  ,.,11  i.howcd  lc<tion<. 
I  v  cattle  to  the  hertl, 

I  '<  >1  and  subjected  to  at 

least  2  sutir^siul  tuberculin  tests  to  prevent 
infecting  the  healthy  herd.  The  records  for 
the  past  live  \cars  show  an  average  of  "> 
tier  cent  reacting  as  comnarcd  to  17  per  cent 
lor  a  similar  pcriixl  at  tiic  iM-^inning  of  the 
Hoard's  existence.  The  accrciiitcd  plan  of 
the  State  al>o  includes  disinfection  of  in- 
fected premises,  isolation  of  added  cattle 
until  two  successful  tesLs  have  been  j>asse<l. 
enforcement  of  rules  regarding  sanitation, 
attention  to  the  calves,  etc.  In  other  words, 
herds  are  freed  in  the  shortest  possible  time, 
and  after  they  l)ecome  healthy  every  pre- 
caution is  taken  to  keep  them  healthy. —  lu- 
berciilosis  Conlrnl  in  Pennsylvania,  S.  E. 
Bruner,  J.  A.  Vet.  Med.  .iss.,  September, 
1920,  Mi,  705. 

Osier's    Work    In    Tuberculosis.— .\n 

account  of  the  great  physician's  interest 
and  aclivilic-s  in  tuberculosis  :md  a  bibli- 
ography of  his  contributions  to  the  subject. 
Much  of  this  has  already  appeared  in  the 
Revikw,  February,  1920,  iii,  745. —  Tuber- 
culosis and  the  Life  and  Work  of  Sir  Wittiam 
Osier,  S.  A.  Knopf,  Brit.  J.  tuberc,  July, 
1920,  xiv,  97. 

Preventorium  for  Vermont. — Vermont 
b  to  have  a  new  preventorium.  On  March 
last,  the  sum  of  $50,000  and  25  acres  of  land 
were  offered  the  Vermont  Tuberculosis  .Asso- 
ciation for  the  erection  of  a  much-ncided 
preventorium  for  children  by  Mr.  Rcdfield 
Proctor  and  his  sister,  Miss  Emily  Dutton 
Proctor.  The  donation  was  made  on  condi- 
tion that  the  .\ssociation  raise  an  equal 
amount  of  $50,000  for  its  general  work,  and 
that  the  new  preventorium  be  a  memorial 
to  the  late  Dr.  Charles  S.  Caverly.  Fol- 
lowing the  offer,  the  Vermont  .\ssociation 
conducted  an  intensive  drive  for  funds,  with 
the  gratif\-ing  result  that  considerably  more 
than  the  amount  asked  for  was  collected. 
The  long-hoped-for  preventorium  is  thus 
assured  of  becoming  a  reality  in  the  near 
future. —  Bull.  Nat.  Tuberc.  .iss.,  Sep- 
tember, 1920,  ri,  4. 

Massachusetts  Tuberculosis  Clinics.— 
The  State  IXpartment  of  Public  Health 
announces  to  the  physicians  of  Massachu- 
setts a  series  of  consultation  clinics  in  early 
pulmonar>'  tuberculosis.  These  clinics  -.vill 
be  conducted  by  the  medical  staffs  of  the 
State  sanatoriums,  and  opportunity  will  he 
afforded  the  family  physician  to  obtain, 
without  fee,  expert  diaijnosis  in  this  type  of 
pulmonao'  disease.  Patients  applying  to 
these  clinics  must  be  accompanied  by  the 
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family  physician,  or  present  a  letter  from 
him  giving  the  historj-  of  the  case  and  re- 
questing an  opinion.  These  clinics  will 
begin  in  September,  1920.  Facilities  for 
consultation  are  provided  at  each  State 
sanitorium  for  every  day  of  the  week  (Sat- 
urdays, Sundays  and  holidays  excepted) 
between  the  hours  of  2  and  5  o'clock.  At- 
tendance at  these  clinics  is  not  restricted  to 
the  inhabitants  of  their  own  cities.  Phy- 
sicians are  invited  to  make  use  of  any  clinic, 
it  being  inferred  that  they  mil  select  the 
one  nearest  their  home  city  or  town. — 
From  a  circular  Idler  from  the  Commissioner 
of  Public  Health  to  the  physicians  of  Massa- 
chusetts, August  24,  1920. 

Putting  the  Ex-Consumptive  Back  on 
the  Job. — The  Federal  Vocational  Board 
and  the  National  Tuberculosis  Association 
are  cooperating  with  the  New  York  Tuber- 
culosis Association  in  the  management  of  a 
workshop  and  training  school  for  the  indus- 
trial rehabilitation  of  ex-service  men  con- 
valescent from  tuberculosis  whose  disease 
has  reached  the  arrested  stage.  Later  on, 
when  the  shop  has  become  self-sustaining, 
others  than  ex-service  men  will  be  received. 
The  shop  is  incorporated  under  the  name  of 
the  Reco  Manufacturing  Company,  Inc., 
and  is  located  at  458  Pierce  avenue,  Long 
Island  City,  in  a  large,  airy,  well-Ughted  loft 
with  lunch  room  and  other  conveniences. 
Medical  care  and  treatment  are  at  hand  in 
any  emergency.  The  object  is  to  gradually 
and  safely  teach  a  trade  that  will  not  be 
injurious  and,  in  which,  after  the  men  have 
learned  to  make  marketable  goods,  they 
will  be  paid  the  same  wages  as  others  doing 
the  same  work.  An  opportunity  is  thus 
offered  to  learn  one  of  the  foUomng  skilled 
trades  under  instruction  of  experts,  viz.: 
1.  Watch  repairing.  2.  Jewelrj'  manufac- 
turing (gold  and  platinum).  3.  High  class 
cabinet  making.  As  soon  as  a  man  learns 
to  make  goods  that  can  be  sold  or  repairs 
that  are  paid  for,  he  \A'ill  receive  the  regular 
union  wage  for  that  particular  kind  of  work. 
This  training  does  not  in  itself  affect  any 
compensation  he  may  be  now  receiving  from 
the  Government.  This  is  a  great  chance,  for 
the  workshop  can  teach  a  trade  that  is  well 
paid,  and  when  a  man  learns  it,  he  can  main- 
tain his  health  and  support  not  only  himself 
but  also  his  family.  The  wages  earned  by 
cabinet  makers,  jewelers  and  watch  repairers 
range  between  S40  and  $75  per  week. 
There  is  a  great  demand  for  skilled  workers 
in  all  these  trades  throughout  the  United 
States.  The  workshop  is  now  open.  To 
apply  for  admission,  men  must  come  in 
person  to  the  New  York  Tuberculosis  Asso- 
ciation,   10   East   39th   Street,   New   York 


City  (third  floor).  Many  of  the  physicians 
in  New  York  City  have  such  ex-service  men 
convalescent  from  tuberculosis  under  their 
care.  If  they  feel  that  such  work,  as  is 
described  above,  will  be  beneficial  to  their 
patients,  they  are  urged  to  advise  them  to 
make  application  for  admission  to  this 
training  school. — Weekly  Bull.,  Depl.  of 
Health,  N.  Y.  City,  September  4, 1920,  ix.2S3. 

The  London  Scheme  for  the  Preven- 
tion of  Tuberculosis. — V'ery  little  progress 
has  been  made  in  London  in  the  treatment 
and  prevention  of  tuberculosis,  if  we  con- 
sider the  financial  outlay  in  the  past  years. 
Persons  who  do  not  come  within  the  scope 
of  the  Poor  Law  have  available  for  them 
sanatorium,  dispensary,  and  domiciliary 
treatment.  It  is  apparent  that  in  this 
scheme  there  is  wofully  lacking  the  following 
units  of  a  properlj'  coordinated  system: 
1.  Open-air  schools  run  in  conjunction  with 
the  dispensaries  as  a  preventorium  or  for 
children  returning  from  a  sanatorium.  2. 
Farm  colonies  and  working  centres  in  order 
to  continue  the  salutary  effects  derived  at 
the  sanatorium  and  to  train  a  man  so  that 
he  may  find  it  possible  to  earn  a  living 
under  suitable  conditions.  3.  Hospitals  for 
tuberculosis,  both  for  the  observation  case 
and  the  advanced  case  in  order  to  ensure 
accommodations  in  the  sanatoriums  for 
definitely  curable  cases  only,  and  to  prevent 
advanced  cases  from  disseminating  the  dis- 
ease in  their  homes. — A  Criticism  of  the 
London  Scheme  for  the  Prevention  of  Tuber- 
culosis, G.  H.  Dart,  Brit.  J.  Tuberc.  .4pril, 
1920,  xiv,  64. 

Tuberculosis  Activities  of  the  Ameri- 
can Red  Cross  in  France. — The  Kureau 
of  Tuberculosis  and  Public  Health  of  the 
American  Red  Cross  was  created  in  August, 
1917,  and  undertook  to  facilitate  the  com- 
pletion of  tuberculosis  projects  which  would, 
owing  to  the  exigencies  of  war,  either  have 
been  abandoned  or  postponed.  The  fol- 
lowing activities  were  engaged  in:  1.  The 
departmental  survey  of  all  tuberculosis 
activities.  2.  The  amelioration  of  condi- 
tions in  existing  tuberculosis  institutions  by 
improvising  and  completely  equipping  sana- 
toriums, thereby  supplementing  the  short- 
age of  beds  at  th::t  period.  3.  The  sub- 
vention of  dispensary  construction  and  their 
operation — 106  in  all.  4.  The  subvention 
of  hospital  and  sanatorium  construction 
and  operation,  2712  new  beds  being  main- 
tained. 5.  The  conversion  of  suitable  prem- 
ises into  sanatoriums,  thus  furnishing  888 
additionil  beds.  6.  The  subvention  of 
popular  educational  propiganda.  7.  The 
subvention  and  assistance  in  special  fields 
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of  work  as  Scrliian  ri-licf  and  the  I'rem  li  Red 
Cross.  8.  ("Dopcratiiin  «illi  the  A.  K.  !•'. 
in  the  preparation  nf  tiiherculnsis  prnpa- 
Kunda.  '>.  The  orKani/.alion  and  opcratiDn 
of  a  Ifospital  Admission  lUircaii  an  1  Social 
Service  in  the  Paris  Hospitals. —  The  KStf. 
(>/  the  A  mtrican  Red  Cross  in  the  Tiihercu- 
losis  Campaian  in  France  Piirin)'  the  Great 
War.  /•;.  (.'.  Davies,  liris.  J .  Tuberc,  Jul\, 
192",  xiv,  12(1. 

Annual  Report.  Now  York  Association 
of  Tulierculosis  Clinics.  -Tliis  assfciaiion 
was  foinK-(i  in  l''()7  with  only  S  clinics  in 
Manhattan  and  the  liron-K,  whereas  mw 
there  are  .10  clinics  exu-ndini;  over  the  entire 
city.  Thev  have  had  under  their  care  in 
mi'),  4.!.0(X)  patients  reqiiirinK  a  total  of 
12S,000  dispensary  visits.  In  addition, 
traine'I  nurses  have  made  ^7.00()  calls  to  their 
homes,  Kivinj;  the  personal  attention  neces- 
sary. .\bout  17.IHK)  children  exposed  to 
tuberculosis  were  kept  under  observation. 
Such  constant  and  purposeful  ellorts  as 
those  of  the  association,  year  in  and  year 
out.  must  be  in  this  city  one  of  the  most 
potent  forces  for  the  control  and  reduction 
of  tuberculosis  as  well  as  assuring  a  stronger 
and  healthier  future  generation. —  Year 
Hook  of  I  lie  New  York  Association  of  Tiihcr- 
ciilosis  Clinics  and  the  Annual  Report  for 
1919. 

Annual  Report  of  tlie  Trudeau  Sana- 
torium Medical  Board. — Since  the  ;irmis- 
tice  soldiers  and  sailors  have  been  admitted 
to  the  institution.  On  admission  of  the 
patients,  they  are  sent  to  the  Medical  and 
Reception  Pavilion,  or  to  the  Rest  Squad. 
Those  in  the  Rest  Squad  go  to  bed  for  six 
weeks  and  those  in  the  Medical  Pavilion  go 
to  bed  if  they  have  previously  been  in  bed; 
if  not,  they  arc  permitted  to  go  to  meals  but 
take  no  other  exercise.  A  complete  history 
of  each  patient  is  taken  and  a  month  later 
is  checked  up  by  another  physician.  Chest 
examinations  are  made  every  month.  The 
lungs  are  examined  by  the  fluoroscope  and 
X-ray  plates,  and  tuberculin  is  given. 
Sputum  and  blood  tests  are  performed. 
From  2.5  to  3  per  cent  positive  Wassermann 
reactions  are  found.  The  adrenalin  test 
has  been  a  routine  me  sure  for  several  years. 
The  commonest  complication  of  fatal  pul- 
monary tuberculosis  is  intestinal  tuberculo- 
sis. The  protein  sensitization  test  is  used 
in  patients  whose  state  suggests  this  condi- 
tion. The  urine  is  studied  from  month  to 
month  and  blood  counts  made  when  neces- 
sary. Careful  dental  examinations  are  in- 
cluded. The  patient  can  consult  a  nurse  or 
physician  at  any  time.  Organized  enter- 
tainment is  furnished   the  patients.     Once 


tt  week  the  entire  iitalT  niukrs  rounds  and 
endeavors  to  disiover  why  certain  in-scs  arc 
not  making  more  favorable  proges-s.  The 
laboratory  work  is  heavy.  For  example,  7(iO 
tests  lor  complement  (ivution  for  tuberiulo- 
sis.  and  the  same  number  for  syphilis  were 
made.  Throat  cultures,  I>IimkI  unalvscs, 
sputum  cultures  for  »<'(ondary  organisms,' 
cultures  from  \m\h  and  many  other  boctcri- 
ological  examinations  were  made.  When- 
ever the  urine  contains  albumin,  search  is 
made  for  tubercle  bacilli,  and  guinea  pigs 
are  inoculated.  ,\  rapid  method  of  diag- 
nosis of  renal  tuberculosis  is  now  being  stuil- 
icd.  Chemical  analyses  are  made  of  the 
stools  of  patients  having  symptoms  suggest- 
ing intestinal  toxemia,  and  dietary  treatment 
instituted,  .\fter  a  study  of  many  thousand 
cultures  it  has  been  possible  to  demonstrate 
several  types  of  human  tubercle  bacilli. 
The  inlluence  of  vitamins  on  the  develop- 
ment of  tuberculosis,  and  on  experimental 
tuberculosis  is  in  progress.  Work  on  the 
serums  of  immuni  ed  sheep  has  disclosed 
antibodies  to  be  present  in  the  globulins. 
The  X-ray  work  has  steadily  increased  in 
volume  and  in  importance.  A  new  building 
is  almost  imperative  because  of  the  crowded 
condition  of  this  department.  The  work  of 
the  nursing  statT  during  the  past  year  is 
highly  commended.  The  class  of  twelve 
nurses  has  been  kept  full  and  their  standard 
is  good.  The  medical  library  is  growing 
more  valuable  each  year  and  has  been 
reorganized. — .Annual  Report  of  llie  Trudeau 
Sanatorium  Medical  Board,  L.  Bro;m, 
Annual  Medical  Report  of  t lie  Trudeau  Sana- 
torium, 1919,  October  31,  1. 

Medical  Report  of  the  Trudeau  Sana- 
torium.— The  elimination  ol  all  nontuber- 
culous  cases  from  the  sanatorium  is  still  a 
diliicult  problem.  The  exclusion  of  hyper- 
thyroidism by  subcutaneous  injections  of 
adrenalin  remains  uncertain,  whereas  the 
subcutaneous  tuberculin  test  is  being  em- 
ployed with  increasing  advantage— failure  to 
react  to  a  second  dose  of  10  mgm.  of  tuber- 
culin ruling  out  tuberculosis.  During  the 
past  year  an  attempt  has  been  made  to 
classify  all  patients  by  physical  signs  and 
X-ray  lindings  as  the  use  of  the  former 
alone  is  often  misleading.  The  following 
classification  has  therefore  been  adopted: 
1.  The  incipient  group  X-ray  showing  a 
unilateral  area  involved  only  extending  down 
to  the  second  chondrostemal  junction  or  a 
pleuritic  shadow.  2.  The  moderately  ad- 
vanced group:  here  an  entire  lobe  may  be 
involved  with  cavitation  not  greater  in 
extent  than  one  intercostal  space.  3.  The 
far  advanced  group:  here  a  shadow  greater 
in  extent  than  the  area  of  one  lobe  is  shown 
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with  areas  of  rarefaction  greater  in  extent 
than  the  area  of  one  intercostal  space.  Sta- 
tistics of  cases  treated  are  appended  as  well 
as  a  number  ot  reprints  of  articles  by  mem- 
bers of  the  staff. — 35lh  Medical  Report  of 
the  Trudeaii  Saiialorium  and  lite  IStli  Medi- 
cal Snpplcmeiii,  1919,  F.  II.  Heisc,  6. 

Epidemiology  of  Phthisis.— Gordon 
emphasizes  the  importance  of  the  work  of 
Brownlee  and  confirms  the  investigations 
made  some  years  ago  in  Devonshire  which 
proved  that  the  prevalence  of  phthisis  is 
promoted  by  strong  rain-bearing  ^^■inds. 
The  following  may  now  reasonably  be  re- 
garded as  established:  1.  In  Devon,  people 
exposed  to  strong,  rain-bearing  winds, 
suffer  considerably  more  from  phthisis  than 
people  sheltered  from  them.  2.  Through- 
out the  world,  wherever  trustworthy  sta- 
tistics exist,  the  same  influence  of  these 
winds  is  traceable.  3.  These  winds  also  ad- 
versely affect  the  course  of  the  developed 
disease  in  patients  exposed  to  them.  This 
accounts  for  the  frequent  disappointing 
results  of  sanatorium  treatment  due  to  ill- 
chosen  sites.  Tuberculosis  in  cattle  is  influ- 
enced in  the  same  way,  yet  this  point  has 
received  no  attention.  5.  Altitude  per  se, 
exercises  no  appreciable  effect,  after  the 
influence  of  rain-bearing  winds  has  been 
eliminated.  6.  Geological  formation  does 
influence  the  prevalence  of  phthisis.  7. 
The  effect  of  occupation  and  density  of 
population  is  modified  by  coexisting  clima- 
tological  conditions.  8.  "The  principle  of  the 
approximate  isolation  of  influences"  must 
be  recognized  and  applied  in  order  to  place 
the  subject  of  climatology  on  a  solid  scien- 
tific basis. —  Tlw  Epidemiology  of  PlUhisis, 
W.  Gordon,  Bril.  J.  Tuberc,  July  1920,  xiv, 
112. 

The  Debut  of  Tuberculosis.— Three  in- 
fants were  known  to  have  been  contaminated 
by  the  mother  at  a  certain  date.  The  period 
before  they  became  capable  of  responding  to 
the  intracutaneous  tuberculin  test  was 
shorter,  the  older  they  were  and  the  greater 
the  exposure.  During  this  pcriodc  anti- 
allcrgique  there  are  absolutely  no  clinical 
manifestations  to  attract  attention  to  the 
infection.  The  minimum  period  seems  to 
be  six  days,  and  the  maximum,  judging  from 
this  experience,  is  four  months. — La  periodc 
anteallergiquc  dc  la  tuberculose;  pcnelratioii 
silencieuse  dii  bacille  tuberculeiix  dans  I'organ- 
isme  du  nourrisson,  R.  Dcbre  and  P.  Jacqtict, 
Annal.  d.  Med.,  1920,  vii,  122. 

Muscle  Signs  of  Pulmonary  Tubercu- 
losis.—  Halbron  and  his  co-workers  exam- 
ined  157  patients  and  52  healthy  controls 


for  the  abrupt  local  contraction  of  the  tra- 
pezius and  other  muscles  when  the  margin 
was  suddenly  pinched.  This  has  been  cited 
as  a  sign  of  a  chronic  tuberculous  process  in 
the  lung  on  that  side.  The  contraction 
across  the  muscle  feels  like  a  cord,  and  L6vy 
e\'en  contends  that  the  absence  of  this  corde 
musculaire  or  myo-edema  excludes  tubercu- 
losis, or  at  least  an  active  process.  The 
myotonic  reaction  in  the  trapezius  occurs 
normally  on  both  sides;  it  is  significant  only 
when  it  is  exaggerated  on  one  side.  The 
reflexes  on  percussion  of  the  deltoid,  pector- 
alis  and  supraspinatus  are  more  pronounced 
on  the  diseased  side.  These  muscle  signs 
were  pronounced  in  from  81  to  96  per  cent 
of  the  tuberculous  examined,  usually  the 
active  cases.  The  findings  were  positive 
only  in  10  per  cent  of  the  presumably  healthy 
controls.  These  muscle  signs  are  especially 
useful  in  dubious  cases,  and  in  suggesting  a 
tuberculous  origin  for  emphysema  and 
clironic  bronchitis.  The  reaction  does  not 
always  correspond  to  the  side  with  the  most 
extensive  lesions,  but  to  the  most  active. 
Sainton  greases  with  petrolatum  the  thumb 
and  forefinger  for  pinching  the  muscle,  and 
states  that  the  mjo-edema  never  lasts  for 
more  than  eight  to  twelve  seconds.  It 
occurs  most  pronounced  and  persistent  in 
tjphoid,  in  chronic  pulmonary  tuberculosis, 
and  in  lead  poisoning,  and  is  a  sign  of  impreg- 
nation of  the  organism  with  toxins.  Lion 
reported  positive  findings  even  %vith  intoxi- 
cation from  stenosis  of  the  pylorus. — La 
valcur  des  phenomenes  mtiscnlaires  an  cours 
de  la  lubcrciilose  pulmonairc  chroniquc,  P. 
Halbron,  L.Pradal,and  B.  Tlieodorcsco,  Bull, 
d.  I.  Soc.  Med.  d.  H8p.,  November  21,  1919, 
.Tim,  973. 

Localization  of  Pulmonary  Lobes  by 
the  X-Ray. — By  means  of  the  X-ray  chest 
plate  thoracic  lesions  can  be  accurately 
located  before  operation.  The  lower  right 
and  left  lobes  are  often  difficult  to  accurately 
localize  in  the  normal  chest.  On  good  stereo- 
scopic plates  taken  with  fuller  exposure  and 
softer  tube  than  for  chest  examinations  one 
notices  that  a  greater  number  of  branches 
are  given  off  the  main  stem  bronchus  pos- 
teriorlj',  and  if  the  trunks  have  been  carefully 
charted  in  the  upper  lobes,  the  rest  of  the 
chest  cavity  is  occupied  by  the  lower  lobes. 
The  trunks,  e.g.,  the  heavy  lines  extending 
from  the  hilum  into  the  lung  fields,  are  the 
increased  densities  which  are  produced  upon 
the  X-ra}'  plate  by  the  bronchi  and  accom- 
panying vessels.  If  the  lung  fields  are 
divided  into  three  zones,  (1)  hilum  or  root 
zone,  (2)  trunk  or  middle  zone  and  (3)  periph- 
ery' or  pleural  zone,  we  will  find  that  the 
heav)'  masses  at  the  root  are  the  hilum,  and 
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the  trunks  extending  out  in  all  directions, 
•nd  beyond  them  are  many  line  branches. 
the  so  called  linear  markinRS.  The  branches 
of  the  vertebral  trunk  are  so  close  together 
on  the  plate  that  unless  there  is  a  Ic-sion  it 
is  im|x>ssible  to  separate  them.  Physical 
signs  of  this  area  arc  heard  in  the  supra- 
clavicular or  supraspinous  fossa.  Ape.x 
lesions  are  limited  to  the  area  within  the 
circle  of  the  first  rib.  If  one  thinks  of  the 
fifth  rib  as  marking  the  upper  border  of  the 
lower  lobe,  it  will  help  him  to  visualize  the 
lobes.  To  be  accurate  this  rough  line  needs 
modilication:  (1)  The  incisura  above  the 
lower  lobe  at  the  chest  wall  is  a  little  higher 
on  the  left.  (2)  The  apices  of  the  lower 
lobes  extend  slightly  above  the  fifth  rib  near 
the  spine.  (3)  The  incisura  reaches  the 
diaphragm  so  that  in  front  it  extends  below 
the  fifth  rib.  But  lobes  are  not  constant. 
The  lung  is  a  very  mo\able  organ  and  con- 
tractile tissue  frequenth'  dislocates  the  nor- 
mal position  of  the  lobes.  There  arc  a  few 
differences  between  the  upper  left  and  the 
upper  right  lobe.  The  hj-parlcrial  bronchus 
passes  under  the  left  pulmonary  artery  as 
well  as  under  the  arch  of  the  aorta.  The 
lingula  tip  has  its  own  trunk  and  by  some 
is  compared  to  the  middle  right  lobe. 
Diaphragmatic  hernia  can  easily  be  diag- 
nosed, the  movement  of  the  diaphragm  be 
watched  and  the  posterior  mediastinum  in- 
spected.—  Localization  oj  Pulmonary  Lobes 
by  Ihe  X-Ray,  K.  Dunham,  Afed.  Rec.,June 
26,  1920,  xceii,  1077. 

Fluoroscopy  vs.  Physical  Diagnostic 
Methods.— .\t  Camp  l.ewi.<.  Wash.,  of 
16,589  soldiers  who  were  sent  up  for  fluoro- 
scopic examination.  4563  were  reexamined 
and  570  were  rejected  on  account  of  active 
tuberculosis,  though  according  to  roent- 
genologic examination  1843  were  tubercu- 
lous and  suspicious.  In  analyzing  the 
official  tabulated  results  of  rejected  cases  it 
was  found  that  of  the  570  rejects  on  the 
clinical  diagnosis  made  by  the  tuberculosis 
specialists,  the  roentgenologic  examination 
detected  315  or  55  per  cent  positive  tubercu- 
losb.  Of  343  cases  reported  by  the  fluoro- 
scopbt  as  unqualifiedly  tuberculous,  only 
315  were  rejected.  Of  the  1500  reported 
by  the  fluoroscopist  as  suspicious,  1372  were 
accepted  by  the  tuberculosis  specialists  for 
full  mi  itary  serxice.  while  128  were  re- 
jected with  unmistakable  physical  findings 
of  chronic  active  tibrocaseous  tuberculosb. 
Of  the  2349  reported  by  the  lluoroscopist 
with  an  abnormality,  2249  were  accepted  on 
physical  examination  for  full  military  ser\'ice 
and  100  were  rejected  by  the  tuberculosis 
specialists  for  chronic  active  tibrocaseous 
tuberculosis.    Of   12,393  reported  negative 


by  the  fluoroscopist,  27  were  found  with 
physical  findings  sutficient  to  jmtify  a  diag- 
nosis of  chronic  .ictive  fibroca^enU'*  tulier- 
culosis  and  were  rejected.  In  a  group  of 
216  cases  of  active  pulmonary  tuberculosis 
rejected,  in  which  the  specialists  confirmed 
the  diagnosi.'i  of  the  preliminary  examiners, 
only  1 16  of  them,  or  .s4  (ler  cent,  were  recog- 
nized as  positive  tuberculosa  by  means  of 
the  roentgenologic  ex  imination.  These  were 
all  cases  in  which  the  preliminar\-  examiners 
were  able  to  make  the  diagnosis  on  physical 
findings  alone.  Of  83  cases  sent  to  the  X- 
ray  lalxirator\-  with  a  diagnosis  of  inactive 
or  healed  tuberculosis  by  the  preliminary 
examiners  and  confirmed  by  the  specialists, 
only  47,  or  56  per  cent,  were  positively  diag- 
nosed under  the  roentgen  ray.  The  above 
data  clearly  indicate  the  shortcomings  ol 
fluoroscopic  examination  in  chest  work 
whiLh  can  never  supersede  physical  exami- 
nation. The  author  liisputes  the  claim  made 
by  Matson  that  "the  ph\sical  signs  in  the 
case  of  chronic  fibrocaseous  tuberculosis  are 
minimal  and  susceptible  of  recognition  only 
by  the  experienced  clinician,  but  the  screen 
findings  offer  unmistakable  ex-idence  of  the 
abnormality  in  question." — Fluoroscopy  ver- 
sus Physical  Diagnostic  Methods  of  Chest 
Examination  in  Armv  Work,  D.  C.  Twi- 
chfll.  Soulkresl.  Med.',  August,  1920,  iv,  3. 

Body  Weight.— The  literature  furnishes 
an  embarrassing  variety  of  standards  by 
which  to  judge  whether  the  weight  of  a 
given  person  is  within  normal  limits.  To 
enable  the  physician  or  statistician  to  choose 
between  these  methods,  the  authors  col- 
lected measurements  and  actual  weights  on 
a  series  of  249  normal  soldiers,  then  predicted 
the  weights  for  these  men  by  means  of  vari- 
ous standards,  and  finally  by  comparing 
these  predicted  weights  with  the  actual 
weights,  computed  the  error  made  by  each 
standard.  They  arrived  at  the  conclusion 
that  the  normal  weight  for  an  .\merican  man 
may  be  predicted  somewhat  more  accu- 
rately by  Bomhardt's  formula  than  by  the 
.\rmy  and  Navy  table,  the  Medico-.\ctuarial. 
Guthrie's.  Broca's.  or  von  Xoorden's  stand- 
ard. This  was  true  for  a  series  of  249  native- 
bom  men.  aged  eighteen  to  thirty-four 
years  inclusive.  A\'hether  it  would  also 
hold  true  for  other  men.  for  women  and 
for  children,  cannot  be  stated.  Bomhardt's 
standard  was  uniform  in  accuracy  at  vary- 
ing ages,  weights,  heights  and  chest  girths. 
Though  other  writers  have  urged  the  value 
of  routinely  recording  the  chest  perimeter  as 
well  as  height,  nobody  has  incorporated  it 
into  a  formula  as  simple  as  Bomhardt's. 
.\nd  just  as  his  rule  (based  on  height  and 
chest  girth)  as  a  rough  measure  of  surface 
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seems  both  theoretically  and  empirically  the 
best  guide  so  far  offered  for  guessing  weight, 
so  we  expect  that  experiment  would  discover 
an  even  better  rule  (based  on  height,  chest 
ana  a  third  factor)  expressing  a  rough  meas- 
la-e  of  volume.  For  fundamentally'  weight 
must  be  proportional,  not  to  length  nor  sur- 
face, but  to  cubic  mass.  In  Bornhardt's 
formula,  if  Z/  be  the  height  without  heels  in 
centimeters,  C  the  mean  chest  girth  in  centi- 
meters as  measured  over  the  nipples,  II'  the 
net  weight  in  kilograms,  then  the  ex-pected 
weight  for  the  adult  of  average  constitution 
is  \V  =  B  X  C/ 240— Body  Weight  in  Two 
Hundred  and  Twenty- Nine  Adults.  Which 
Standard  is  the  Best?  H.  Gray  and  J .  F. 
Mavall,  Arch.  Int.  Med.,  August,  1920, 
x.ti'i,  133. 

Chest  Measurements. — It  is  futile  to 
record  chest  measurements  at  the  nipple 
line,  for  the  following  reasons:  (1)  Lung 
capacity  and  competency  cannot  be  esti- 
mated by  a  tape  line  nor  actual  lung  disease 
excluded.  (2)  The  degree  of  chest  expan- 
sion or  mobility,  expressed  in  inches  on  re- 
ports of  physical  examinations,  are  of  no 
value  except  to  suggest  developmental  pos- 
sibUities  in  the  immature.  (3)  The  form  of 
the  chest  in  young  men  is  immaterial,  since 
all  forms  can  be  increased  in  size  by  rib  ele- 
vation through  muscular  development. 
Xone  of  the  classical  chest  forms  are  incom- 
patible with  great  lung  power  and  ph\-sical 
\'igor.  (4)  If  chest  mobility  is  to  be  re- 
corded by  inches,  the  measurements  should 
be  made  at  the  level  of  the  ensiform  cartilage. 
— Insignificance  of  Recording  Chesl-Measure- 
menls  Made  at  Nipple  Line,  R.  M.  Culler, 
Mil.  Surgeon,  June,  1920,  xlm,  646. 

Early  Diagnosis. — In  New  Zealand  hem- 
optysis, unless  due  to  hydatid  cyst,  is  always 
tuberculous  in  origin.  So  is  pleuri,-;y  with 
effusion,  although  not  even,'  case  subse- 
quently develops  phthisis.  The  general  iU 
health  and  to,xic  symptoms  are  the  same  in 
Xew  Zealand  as  noted  everx'where;  when 
such  symptoms  persist  or  recur  from  time 
to  time  without  any  obvious  cause,  a  siudy 
of  the  temperature  should  be  made.  Tem- 
perature charts  of  early  phthisis,  as  observed 
by  the  author,  are  quite  distinctive — 97°  in 
the  morning  and  99.4°  or  so  in  the  afternoon 
— and,  with  other  causes  excluded,  are  as 
positive  an  indication  of  phthisis  as  can  be 
had  without  physical  signs.  Cough  is  always 
an  accompaniment  of  active  tuberculosis. 
The  first  physical  signs  are  to  be  sought  on 
the  contiguous  borders  of  the  upper  and 
lower  lobes,  close  to  the  edges,  and  more 
frequently  on  the  right  side.  X-ray  exam- 
ination should  be  a  routine  measure  in  all 


cases,  especially  for  the  differential  diagno- 
sis of  lung  cysts,  which  may  exactly  simulate 
phthisis.  .^Iso,  a  clear  conception  of  the 
deficient  e.xpansion  of  the  apex  is  best  ob- 
tained b>'  tliis  means.  The  author  has  given 
up  the  use  of  tuberculin  in  diagnosis,  as  too 
dangerous. — Early  Diagnosis  of  Pulmonary 
Tuberculosis  in  New  Zealand,  A.  Foster, 
Brit.  M.  J.  May  29,  1920,  753. 

Differential  Diagnosis.— Diagnostic  dif- 
ficulties are  often  encountered  not  only  in 
the  early  cases,  but  also  in  those  of  long 
standing  with  manj-  chest  signs.  The  his- 
tory of  five  of  the  many  cases  treated  at 
Gouverneur  Tuberculosis  Clinic  during  the 
past  ten  \'ears  are  gi\en.  The  following  has 
been  deduced  from  these  cases:  (1)  Do  not 
make  a  diagnosis  on  one  examination.  (2) 
Bear  in  mind  the  possibility  of  tuberculosis 
coexisting  in  an  apparenth'  uncompUcated 
case  of  chronic  bronchitis  with  emphysema. 
(3)  Do  not  neglect  to  make  a  Wassermann 
and  search  for  other  signs  of  SN-philis.  (4) 
Even  if  the  X-ray  does  not  show  the  pres- 
ence of  a  foreign  body,  the  latter  may  be  the 
cause  of  a  chronic  lung  suppuration.  E.xperi- 
ence  shows  that  a  careful  weighing  of  all 
the  elements  presented,  plus  time,  is  neces- 
sary in  order  to  arrive  at  a  correct  diagnosis. 
— Chronic  Pulmonary  Conditions  Simulating 
Advanced  Tuberculosis,  W.  Narins,  Med. 
Rcc,  June  12,  1920,  xcvii,  997. 

Physical  Findings  In  Pneumothorax 
Lungs. — From  the  verj-  large  material  of 
the  Sanatorium  Schatzalp-Davos,  the  author 
selected  t^-pical  cases  which  could  be  fol- 
lowed up  until  practically  recovered  and 
simis  up  his  observations  on  the  condition 
of  the  compressed  lungs  as  follows:  In 
course  of  time  the  pneumothorax  lung  tends 
to  reexpand.  The  physical  signs  show  a 
certain  uniformity:  retraction  and  lagging 
of  the  pneumothorax  side  with  diminished 
motion  of  the  diaphragm  and  lower  lung 
border,  diminished  pulmonar>'  resonance  or 
dulness,  diminished  vocal  fremitus,  increased 
or  bronchovesicular  breathing,  and  loud, 
dr\'  rales.  There  is  either  no  sputum  or  only 
small  quantities  without  tubercle  bacilli. 
The  sound  side  is  enlarged.  Exudate  cases 
show  thickened  pleura,  as  evidenced  by 
diminished  motility,  breath  sounds,  voice 
and  fremitus.  After  thoracoplastic  opera- 
tions the  findings  are  proportionate  to  the 
extent  of  the  collapse  obtained.  The  lung 
can  never  assume  normal  conditions.  Aus- 
cultation and  percussion  findings  are  similar 
to  those  in  extensive  shrinkage  of  the  lung, 
namely,  marked  dulness  and  tympany,  ab- 
sent or  diminished  breathing,  generally  of 
a  bronchial  character,  persistent  and  abun- 
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dant  coarse  rftlcs,  clisfiKuri'iiu-nt  of  ihc  ilicst 
skeleton  and  atrophy  of  the  soft  iiarts. 
Sputum  is  either  ahsont  or  without  tuoerilc 
bacilli.  The  other  lunK  is  much  inlarRed. — 
I'.rgfhnissi-  der  physikalisihrti  I'lilirsuchiinf^ 
bfi  lirr  Kollttpshingr  muh  I'lifiiniolhoriix  uiul 
riiorakofilaslik,  C.  Krai,  Brilr.  -.  Ktiii.  it. 
Tubrrk.,  1915,  xtxti. 

The  Diagnosis  nf  Mall);naiit  Now 
Growths  of  the  Lun);s  and  Pleura. 
Sokolowski  describes  twenty  cases.  Some  of 
these  show  symptoms  similar  to  those  which 
arc  present  in  chronic  pulmonary  tubercu- 
losis. X-ray  examination  and  broncho- 
scopy (jrcatly  aid  the  diagnosis.  .\  micro- 
scopic examination  of  the  sputum  should 
also  be  made,  although  it  is  rare  to  hnd  char- 
acteristic cells  of  new  growth  in  the  heavily 
bloody  sputum.  The  X-ray  shows  sharply 
circumscribed  shadows  in  cases  of  m'>re  or 
less  circumscribed  inl'iltrated  pulmonar>'  and 
pleural  new  growths  located  towards  the 
surface  and  in  the  lower  and  middle  lobes. 
It  is  of  great  value  in  the  dilTcrcntiation  be- 
tween apical  tubercu  osis  and  new  growths. 
The  shadow  of  a  neoplasm  generally  does 
not  cover  the  point  of  the  apc.x,  and  the 
latter  is  visible  around  the  shadow  in  the 
form  of  a  light  stripe.  I  he  absence  of  dis- 
seminated foci  is  characteristic  in  neoplastic 
apices.  In  new  growth  of  the  lower  lung 
and  pi -ura  accompanied  by  pleural  exudate, 
as  so  often  occurs  even  in  the  early  stages, 
the  extensive  shadow  only  reveals  exudate, 
and  the  total  clinical  picture  must  determine 
the  diagnosis,  especially  the  cachectic  appear- 
ance of  the  patient.  Fluoroscopy  only  ex- 
ceptionally reveals  the  tumor,  and  then  the 
exudate  must  be  small  and  of  a  purely  serous 
character.  This  is  still  more  true  of  new 
growths  developing  centrally  from  a  bron- 
chus. Bronchoscopy  is  of  great  value  in 
these  latter  cases.  Through  the  broncho- 
scope it  is  often  possible  to  discover  an  incip- 
ient new  growth,  and  by  removing  a  piece  for 
micro.scopic  examination  to  determine  its 
nature  and  histologic  details.  In  cases 
with  s\Tnptoms  of  stenosis,  bronchoscopy 
may  reveal  even  at  an  earl\-  stage  that  the 
dyspnoea  is  caused  by  pressure  on  a  bron- 
chus, and  it  may  even  reveal  the  depth  of 
the  disea-e.  Sokolowski  draws  the  following 
conclusions  from  his  twenty  cases:  (I)  Six- 
teen of  the  cases  started  from  a  bronchus 
and  gradually  invaded  the  lung-tissue  in  the 
form  of  smaller  or  larger  infiltrations.  In 
ten  of  these  the  neoplasm  was  in  the  left 
lung,  in  se\en  in  the  upper  and  in  three  in 
the  lower  lolie.  One  case  had  stenotic 
signs  for  two  years,  after  which  the  tumor 
spread  over  the  whole  left  lung.  Three 
had   signs   of   exudate.     Only    two   of   the 


twcntv  cases  were  women.  The  duration  of 
the  illness  was  from  a  few  months  to  four 
years,  the  average  l)rinK  alK>ut  one  year. 
(2)  Chest  pain  must  \x  particularly  noted 
among  the  subjective  symptoms.  It  wa-i 
generally  unilateral.  With  six  patients  thin 
was  a  permanent  s\  mptom,  with  one  patient 
a  permanent  and  dominating  one,  and  was 
localized  in  t'.c  affected  side  from  the  liegin- 
ning  of  the  disease  to  death.  Other  symp- 
toms arc  cough,  di:l  culty  of  breathing,  and 
dyspnoea  on  the  slightest  exertion.  With 
all  patients  gradually  increasing  cough  and 
dyspnoea  were  present  until  death.  Puru- 
lent and  bloody  sputum  apiwarcd  most 
often  in  the  later  stages,  and  copious  blood 
spitting  quite  often  in  the  last  stages.  The 
bloody,  raspberry-jelly-like  sputum  reminds 
one  of  that  occurring  in  lung  infarct.  Kx- 
ceptionally  there  occurs  steady  but  slight 
blood-spitting  for  a  long  period  of  time,  sug- 
gesting strongly  tuberculosis.  (3)  One  of 
the  most  constant  subjective  symptoms  is 
gradual  emaciation  and  loss  of  strength. 
This  is  often  the  primary  symptom.  There 
are  exceptional  patients,  with  quite  a  well 
developed  process,  who  look  well,  and  who 
claim  that  they  feel  well.  With  these  pa- 
tients the  focus  is  bronchial.  f4)  The 
statement  usually  made  that  pleural  or  pul- 
monar)'  neoplasms  cause  no  fever  is  incor- 
rect. There  is  cither  permanent  or  inter- 
mittent fever  of  varying  character  or  inten- 
sity. Constant  fe\er  most  often  occurs 
when  the  growth  begins  to  break  down,  that 
is  in  the  later  stages.  (S)  Physical  signs: 
The  affected  side  may  be  distended  or  re- 
tracted. On  the  skin  of  one  or  both  sides 
of  the  chest  dilated  subcutaneous  veins  are 
sometimes  prominent.  In  the  subclavicular 
region  groups  of  indurated  l\-mph  nodes  are 
occasionally  observed.  In  foci  developing 
centrally  no  percussion  changes  are  observ- 
able for  a  long  time.  Superficial  neoplastic 
inliltrations  reveal  a  very  t\pical  and  irregu- 
lar dulness  confined  to  one  part  of  the  lobe. 
In  the  last  stages,  especially  in  the  presence 
of  pleural  exudate,  there  is  dulness  over  the 
entire  posterior  and  anterior  half  of  the 
chest.  On  auscultation  there  are  no  t>-pical 
physical  signs.  Malignant  neoplasm  should 
be  suspected  when  in  the  presence  of  chest 
sjTTiptoms  considerable  loss  of  weight  and 
strength  occurs  and  other  conditions  can  be 
excluded. — /ur  Diagnose  der  bosarligen  Xeii- 
bildungen  der  Lunge  iind  Pleura,  A.  Soko- 
louski,  Beilr.  /.  KUntk  d.  Tiiberk,  May  10, 
1916,  xxn.  205. 

Tuberculin  Tests  In  an  Isolated  Par- 
ish.— The  parish— !•".  valley — Norway,  with 
a  total  population  of  60,  is  well  isolated  and 
has  its  own  school.    It  is  seldom  that  one 
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of  its  members  comes  in  contact  with  the 
outside  world.  Not  a  school  child  was 
infected.  Twenty-one  or  40  per  cent  of  the 
53  examined  showed  a  positive  reaction  and 
32  or  60  per  cent  showed  a  negative  reaction. 
No  one  below  the  age  of  sLxteen  was  infected. 
Ten  out  of  17  children  had  enlarged  glands 
in  the  neck.  Seven  out  of  these  10  had  bad 
teeth.  The  enlarged  glands  are  attributed 
to  the  bad  teeth.  On  the  whole  the  entire 
population  had  bad  teeth  and  the  care  of  the 
teeth  was  practically  unknown.  In  this 
parish  no  death  has  been  known  to  have 
occurred  from  tuberculosis. —  Von  Pirqnel 
Investigations  in  a  Parish  Witlioiit  a  Noti- 
fied Death  from  Tuberculosis,  E.  Bjorn- 
Hansen,  Tubercle,  May,  1920,  i,  359. 

Skin  Sensitivity  to  Tuberculin  Test.— 

The  multiple  papillary  cutaneous  test  of 
Ellis  is  regarded  by  Luker  as  a  reliable,  time 
saving,  tentative  method  of  preliminary  sift- 
ing of  cases  into  such  classes  as:  (a)  Clinic- 
ally active,  (b)  doubtful,  (c)  quiescent,  (d) 
nontuberculous.  Though  the  test  results  of 
these  carefully  determined  minimal  effective 
doses  furnish  no  reliable  data  as  to  the 
amount  of  lung  involvement,  yet  they  give 
some  criteria  as  to  the  toxemia  present.  The 
test  is  a  valuable  guide  in  estimating  the 
threshold  of  probable  reactions  to  Koch's 
h>'podermic  test  or  the  optimum  commenc- 
ing dose  in  tuberculin  treatment.  In  the 
routine  examination  of  individuals  present- 
ing no  obvious  defects,  an  intracutaneous 
injection  of  0.0001  cc.  O.  T.  compared  with 
a  similar  control  of  physiologic  sodium  chlor- 
ide solution  would  serve  as  a  quick,  reliable 
way  of  differentiating  candidates  into  clin- 
ically affected  and  doubtful  classes. — Skin 
Sensitivity  to  Koch's  Old  Tuberculin  under 
Dispensary  Conditions,  D.  Luker,  M.  J. 
Austral.,  June  12,  1920,  i,  548. 

The  Subcutaneous  Tuberculin  Test  in 
Adults. — Fifty-five  doubtful  cases  were 
tested  under  the  necessary  precautions 
with  doses  of  0.1,  0.5,  1.0  and  5  mgm.  O. 
T.,  injected  subcutaneously  twice  a  week. 
Seven  reacted  negatively,  12  showed  a  focal 
and  36  a  general  reaction.  Focal  reactions 
occurred  once  after  0.1  and  once  after  0.5 
mgm.,  and  4  times  after  1  and  6  times  after 
5  mgm.  General  reactions  occurred  twice 
after  0.1,  7  times  after  0.5,  14  times  after  1, 
and  13  times  after  5  mgm.  The  author 
comes  to  the  conclusion  that  the  subcutane- 
ous test  should  be  abandoned  because  it  has 
so  very  little  diagnostic  value  and  because 
it  may  do  harm. — Was  leistet  die  subkutane 
Alltubcrhdinprobe  zur  Erkennung  dcr  ak- 
tiven  Lungentuberkulose  bei  Erwachscncn? 
BochalU,   Beitr.  z.  Klin.  d.    Tuberk.,  1915, 
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Seasonal  Fluctuation  of  Susceptibility 
to  Tuberculin. — For  several  years  the 
author  had  noted  that  at  times  tuberculous 
children  showed  very  acute  reactions  to 
small  doses  of  tuberculin  but  he  was  inclined 
to  attribute  them  to  an  error  in  dosage.  On 
careful  study  of  the  matter,  however,  it 
appeared  that  small  intracutaneous  doses 
might  produce  not  only  local  but  even  gen- 
eral reactions  at  times.  Taking  note  of  the 
time  of  year  he  found  that  in  the  fall  children 
with  outspoken  tuberculosis  gave  positive 
reactions  only  with  relatively  large  doses  of 
tuberculin  and  further  that  cases  with  signs 
of  a  healed  lesion  gave  only  delayed  reac- 
tions to  a  dose  of  1  mgm.  He  therefore 
concluded  that  the  tuberculin  susceptibility 
is  ordinarU}'  greater  in  the  spring  than  in  the 
fall  and  correlates  this  observation  with  the 
fact  that  the  frequency  of  tuberculosis  is 
greater  in  the  spring  than  in  the  fall.  Tuber- 
culin susceptibihty  is  a  function  of  immunity 
and  the  degree  of  the  reaction  is  an  indica- 
tion of  the  activity  of  the  protective  mech- 
anism of  the  body,  extreme  reactions  sig- 
nifying a  most  energetic  defense  against  the 
progress  of  the  disease.  Underlying  the 
seasonal  variation  in  the  incidence  of  tuber- 
culosis is  the  fact  that  in  winter  children 
are  confined  within  doors  and  as  a  result 
they  most  often  appear  w-ith  disease  in  the 
spring  after  their  resistance  has  been  re- 
duced.— Jahreszcitlicke  Schwankungen  der 
Tubcrkulinempfindlichkeit,  F.  Hamburger, 
Miinch.  med.  Wchnschr.,  April,  1920,  Ixvii, 
398. 

Prognostic  Value  of  the  Cutaneous 
Reaction  to  Old  Tuberculin  and  to  Par- 
tial Antigens. — After  a  review  of  the  lit- 
erature the  author  deduces  the  following  fun- 
damental principles  upon  which  he  bases  his 
theory  of  the  skin  reaction  in  a  tuberculous 
individual:  (1)  The  cutaneous  tuberculin 
reaction  is  strong  because  many  antibodies 
are  present  and  therefore,  by  combina- 
tion with  the  antigen  anaphylotoxin  is 
split  off.  (2)  The  cutaneous  tuberculin 
reaction  is  weak  or  absent;  (a)  because  too 
few  antibodies  are  present  allowing  the  ab- 
sorption of  much  of  the  antigen;  (b)  because 
so  much  antibody  is  present  that  the  antigen 
is  quickly  reduced  to  a  nontoxic  end  prod- 
uct; (c)  because  of  the  absence  of  tubercu- 
losis and  a  consequent  absence  of  antibodies; 
(d)  because  of  nonspecific  influences.  In  an 
attempt  to  obtain  information  of  value  in 
prognosis  Kammerer  used  old  tuberculin 
intracutaneously  in  dilutions  of  1 :100, 1  ;1,000 
and  1:10,000.  Careful  note  was  made  of 
the  extent  of  the  infiltration,  the  extent  and 
intensity  of  the  erythema,  the  occurrence 
of   vesicles,   pustules,   necrosis,  nodulation. 
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lympliiinKitis  an<l  lympliiulcnitis.  The  clin- 
ical mntoriiil  consislcd  <>(  a  larnc  numlicr  of 
cases  wliicli  were  eitlu-r  (lehnitely  nonluljcr- 
culmis,  suspects,  i>r  unili>ublc(lly  lulterculous 
in  various  decrees  of  severity.  KeadinKs  of 
the  skin  reactions  were  made  daily  but  most 
fre<iuenlly  on  the  fourth,  tifth  and  sixth  days. 
Only  the  strong  reactions  are  of  value  in 
determining  a  prognosis;  for  those  of  a  mod- 
erate Krade  occur  in  fully  fifty  per  cent  of 
all  the  cases.  The  failure  led  to  a  repeti- 
tion of  the  test  usinK  Much's  partial  anli- 
Rcns,  both  the  .M.  Tb.  K.  (.the  lactic  acid 
residue  of  tubercle  bacilli),  and  the  single 
antiKcns.  A,  the  albumin,  F,  the  fatty 
arid  lipoids,  and  N,  the  neutral  fats.  The 
M.  Td.  R.  was  used  in  three  dilu- 
tions, 1:10.(XX),000,  1:100,000,(X)0  and 
1:1. (XX) .000 .000.  The  reactions  on  cases  of 
all  types  were  weak  and  confusinR.  Sevcnty- 
eifiht  patients  were  then  niven  simultaneous 
intracutaneous  injections  of  A.,  F.,  and  N. 
in  the  followinK  strenKths,  A.,  1:10,000,000; 
F.,  1:10,0(H);  and  N.,  1:1,000.  Most  of  the 
cases  were  clinical  pulmonary  tuberculosis 
in  various  stages  whde  a  few  were  nontubcr- 
culous.  No  clean  cut  evidence  of  value  in 
proRnosis  was  obtained.  The  author  states 
that  on  the  whole  he  thinks  the  partial  anti- 
gens are  less  serviceable  than  old  tuberculin 
for  purposes  of  prognosis.  He  then  consid- 
ers briefly  the  work  done  by  various  investi- 
gators on  the  elTect  of  nonspecilic  inlluenccs 
on  the  cutaneous  reaction,  e.g.,  by  the  ad- 
ministration of  potassium  iodide,  thyroid 
extract,  benzol,  typhoid  inoculations,  inter- 
current acute  infections,  old  age,  and  mal- 
nutrition. He  shows  that  when  the  body  is 
vigorously  engaged  in  the  desaturation  of 
antigen  the  cutaneous  reaction  becomes 
weakened  not  only  to  the  specilic  antigen 
used  but  to  others  as  well.  IJecausc  of  the 
frequency  of  nonspecific  influences  which 
affected  the  reaction  he  was  led  to  seek  a 
solution  of  the  problem  in  the  so  called 
sensitizing  reaction  with  O.  T.  This  con- 
sists in  the  injection  of  a  given  dose  of  old 
tuberculin  and  repeating  the  dose  in  eight 
days,  perhaps  in  the  opposite  arm.  The 
second  reaction  is  very  much  more  severe 
than  the  first  and  as  the  result  of  the  sensi- 
tizing action  of  the  first  dose,  a  condition 
analogous  to  anaph\laxis  arises  following  the 
second  injection.  This  is  due  to  a  mobili- 
zation of  antibodies  from  the  focus  through 
the  circulation  to  the  skin  rather  than  a 
sudden  new  formation  of  antibodies.  One 
hundred  and  three  cases  were  given  primary 
injections  of  old  tuberculin  in  three  dilu- 
tions (1 :100,  1 :1,000,  and  1 :10,000),  each  0.2 
cc.  in  the  right  arm.  Controls  were  made 
daily  for  five  to  six  da\s.  On  the  eighth  day 
the  same  doses  were  repeated  in  the  left 


arm.  Sixty-six  of  the  cam  Bhowcil  an  in- 
creased reaction  to  the  nccond  dose,  while  M 
were  of  the  same  strength  or  decrcawd.  I'he 
striking  feature,  however,  was  that  52  of 
the  06  cases  with  increased  reaction  showed 
a  very  rapid  development  with  an  c(|uallv 
rapid  subsidence  of  the  local  signs.  This  a 
again  proof  of  the  anaphylactic  nature  of 
the  reaction,  and  may  be  expbincd  as  a 
rapid  and  complete  destruction  of  the  pro- 
tein molecule.  These  results  justify  the 
conclusion  that  in  cases  having  a  favorable 
prognosis  the  second  reaction  will  be  in- 
creased while  the  unfavorable  case  will  show 
a  second  reaction  either  the  same  as  the 
first  or  less  in  degree.  The  healthy  individ- 
ual or  one  with  only  slight  disease  reacts 
definitely  and  strongly  to  the  second  injec- 
tion because  the  sensitizing  dose  either  mob- 
ilizes antibodies  or  new  ones  are  formed. 
The  sensitizing  reaction  was  likewise  re- 
peated using  Much's  partial  antigens  in  the 
same  manner,  but  it  was  diflicult  to  dilTer- 
entiate  between  mild  and  severe  types  of 
cases.  Likewise  old  tuberculin  and  partial 
antigens  were  used  in  combination  but  with- 
out any  particularly  striking  results. — Was 
bcdeulcn  die  knlanrn  Rtaktionen  mil  All- 
lubcrkulin  iind  J'arlialautigrtun  ftir  die  Prog- 
nose dcr  Tiibcrkiilose?.  D.  KSmmrrer,  MUnch. 
mc4.  Wcimschr.,  March  26.  1920,  Ixvii.  375. 

Plrquet  Reaction  In  Pulmonary  Tu- 
berculosis.— The  object  of  these  investiga- 
tions was  to  estimate  the  value  of  the  cutan- 
eous tuberculin  test  as  a  diagnostic  and 
prognostic  agent  in  cases  of  pulmonary 
tuberculosis.  Of  100  cases  tested  the  fol- 
lowing conclusions  were  arrived  at:  In 
adults,  the  von  Pirquet  test  is  of  little  value 
as  a  diagnostic  and  prognostic  agent,  except 
in  a  very  limited  number  of  cases.  2.  A 
negative  reaction  is  no  proof  that  a  patient 
is  nontuberculous.  3.  A  negative  reaction 
may  be  obtained  in  advanced  cases,  and  a 
markedly  positive  reaction  does  not  neces- 
sarily indicate  a  good  prognosis.  4.  The 
reaction  is  alwa>s  positive  when  tubercle 
bacilli  are  present  in  the  sputum,  except  in 
advanced  cases.  5.  In  children  the  reac- 
tion may  be  negative  in  30  per  cent  of  ca-ses 
of  pulmonary  tuberculosis.  6.  After  sana- 
torium treatment  the  percentage  may  be 
reduced  to  17,  the  reduction  indicating  an 
improvement  in  the  immediate  prognosis. — 
The  von  Pirquel  Reaction  in  Puimonary 
Tuberculosis  u-ilh  Notes  of  a  Frur  Cases, 
IF.  A.  Muir,  Bril.  J.  Tuberc,  July  1920, 
xiv,  115. 

Tuberculin  In  Animals. — The  following 
conditions  are  often  the  cause  ofciisapf>oint- 
ment   in   applying  the  tuberculin  test:     1. 
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The  tuberculin  has  not  been  properly  pre- 
pared. 2.  The  records  of  post-injection 
temperatures  do  not  extend  over  the  required 
length  of  time  to  detect  late  reactions.  3. 
Infected  animals  are  tested  during  the 
period  of  incubation  before  lesions  ha\'e 
developed  4.  The  lesions  are  arrested, 
encapsulated,  healed  or  very  extensive.  5. 
Animals  should  be  considered  as  unfit  to  re- 
ceive the  test  when  in  ad i:' need  pregnancy  or 
when  passing  through  the  period  of  estrum. 
6.  An  mals  suffering  from  any  acute  infec- 
tious disease  should  be  considered  unfavor- 
able subjects.  7.  The  quantity  injected  is 
insu'Tcient.  8.  Animals  to  be  tested  should 
be  in  a  comfortable  place,  under  normal 
surroundings,  and  allowed  to  remain  quiet, 
especia!l.\'  when  the  reaction  falls  due,  as 
some  individuals  under  sulTicient  exc  itement 
will  show  a  decided  rise  in  temperature.  9. 
One  should  not  fail  to  note  clinical  evidence 
of  advanced  tuberculosis,  for  extensive 
broken  down  lesions,  setting  free  enormous 
quantities  of  to.xins,  may  fail  to  cause  a 
reaction  with  the  usual  amount  of  tuber- 
culin injected.  The  author  has  given  as 
much  as  ten  times  the  usual  dose  in  such 
cases  with  positive  results.  The  tuberculin 
test  is  not  a  mere  mechanical  procedure  but 
one  which  requires  a  reasonable  amount  of 
good  judgment  in  its  interpretation. —  Tiiber- 
ailin,  Its  Rctiition  and  Use,  C.  11'.  Gales, 
Arr.cr.  J.   Vel.  Med.,  August,  1920.  xv.  366. 

Muscular  Changes  in  Pulmonary 
Tuberculosis. — In  the  early  stages  of  pul- 
monary tuberculosis  as  shown  b\-  the  re- 
search work  of  C  non,  Minor,  Crile.  Fischer, 
and  Pottenger,  there  is  observed  a  tightening 
and  increased  tonus  in  such  muscles  as  the 
trapezius,  pectoralis  major,  sternomastoid 
and  scaleni  and  a  diminished  movement  of 
the  diaphragm.  In  the  later  stages  a  degen- 
eration and  thinning  of  these  same  struc- 
ture>  and  the  subcutaneous  tissues  overlying 
tliem  had  been  noted.  These  changes  are 
due  to  re"e,x  action.  The  endings  of  the 
sympathetics  in  the  pulmonary  tissue  are 
irritated  by  tuberculo-toxins  and  this  irri- 
tation is  transmitted  chiefly  through  the 
third  and  fourth  cervical  segments  to  the 
muscles  supplied  by  them.  Besides  motor, 
we  have  -en^ory  disturbances,  a-  pain  in 
the  shoulder  and  under  the  clavi  le  common 
in  earl\-  tuberculosis  and  often  mistaken  for 
rheumatism  or  neuritis.  These  changes 
take  place  during  any  intrapulmonary  in- 
flammatory condition  irrespective  of  the 
rail  e.  The  response  is  comparable  to  the 
marked  na-m  of  the  abdominal  muscles 
seen  in  appendicitis.  Increased  ~pa-m  of  the 
muscle  manife-ts  itself  by  a  feeling  of  tense- 
ness to  the  touch,  increased  convexity  and 


a  bunching  up  of  the  muscle  fibres.    When 
the  condition  becomes  chronic  the  muscles 
degenerate  and  become  atrophic.     On  pal- 
pation   they    assume    a    boggy,    inelastic, 
stringy    feel.     Likewise,    the    subcutaneous 
tissue  becomes  thinner  and  loses  its  elasticity. 
Trophic   changes  are   often  manifested   by 
pigmentation  in  the  skin.     Where  muscles 
atrophy  from  disuse  or  emaciation,  the  sub- 
cutaneous  tissue   is   not   affected — a  useful 
point  in  differential  diagnosis.     In  children, 
Pottenger  draws  attention  to  the   degener- 
ation of  the  skin  and  subcutaneous  tissues-- 
in  the  interscapular  region  from  the  second 
to  the  fifth  dorsal  spines,  which  he  uses  as 
a  valuable  diagnostic  sign  indicating  marked 
bronchial   gland   involvement.     This,   com- 
bined  with   dulness  on  percussion,   consti- 
tutes   strong    corroborative    evidence.     In- 
creased  tonus   of   the   muscles   around   the 
shoulder  girdle  with  pain,  after  eliminating 
occupational  influences,  is  evidence  of  the 
presence    of    some    acute    intrapulmonary 
inflammatory  condition,  tuberculous  or  other- 
wise.    If  there  is  a  definite  degeneration  of 
the  muscles,  subcutaneous  tissue  and  skin, 
we  may  conclude  that  some  chronic  inflam- 
matory condition  of  the  lung  or  lungs  is 
present,  most  likely  tuberculosis.     If  there 
is  an   increased   tonus   of   the   degenerated 
muscles,   this  almost   certainly  indicates   a 
renewed  acti\'ity  of  the  di-^ease  in  an  old 
quiescent    focus.     Galecki    found    increased 
spasm  of  the  neck  and  chest  muse  les  in  93 
per  cent  of  cases  examined  in  early  active 
tuberculosis.     Percussion   over  degenerated 
muscle  and  subcutaneous  tissue   will   lower 
the  pitch  of  the  note  considerably  and  may 
often  mislead  one  when  comparing  it  with 
the    healthy    side    which    may    be    of    the 
same   pitch.     The   recognition   and    proper 
interpretation  of  these  reflex  signs  will  prove 
extremel)'  helpful  in  diagnosis  and  will  pre- 
vent    mistakes.     These    changes    are    not 
apparent    until    looked    for    carefully    and 
should   not   be  attributed  to  mere  general 
emaciation. — On   Muscular    Clmnges  Occur- 
ring in  Pulmonary    Tuberculosis,  J.   Craig- 
MacGown,    Brit.    J.     Tubcrc,    Juh.    1920. 
x!v,  112. 

Intrapleural  Tension. — Most  of  the 
physical  and  functional  .signs  of  an  effusion 
in  the  pleura  and  several  of  the  mishaps  for 
which  thoracocentesis  is  held  responsible 
are  in  reality  due  to  modifications  of  the 
intrapleural  tension.  By  doing  thoracocen- 
tesis without  attempting  to  aspirate  the 
effusion,  the  pressure  rights  itself  and  there 
is  no  danger  of  mishaps,  and  the  patient 
does  not  become  fatigue  I.  He  reclines  on  his 
back,  the  edge  of  the  thorax  close  to  the 
edge  of  the  bed.    The  puncture  is  made  in 
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the  sixth  or  seventh  interspace,  ns  cluseas 
pi)s-ihlc  to  the  [xisiericir  axill:ir>'  line,  and 
all  of  the  tluiil  is  alloweil  to  escape  s|Mintnn- 
eously.  The  tension  at  the  close  was  alwa>s 
found  normal.  — /.fj  Irusinns  inlrii-pUiiriilrs 
dans  Irs  t'pjnclfmrnis  liijiiidrs  dr  la  pU  rr. 
La  thoraccKnillusr  siins  aspiriilinn  et  rn  posi- 
tion cmich/e.  II.  h'lurin  and  J.  Rousseau, 
Ann.  d.  Mfd..  1020.  vii.  325. 

Chroniogenic  Reactions  In  the  Urine 
of  Tuberculosis  Patients.  The  study 
was  based  on  three  dilTcrcnt  reactions, 
namely,  the  diazo  rc.-iilion,  the  Moritz- 
VVeiss  urochromoK  n  reaction,  and  the  iixiin 
reaction  of  I'ct/etakis.  They  have  no  diag- 
nostic value,  but  their  proRnoslic  value  is 
proved.  The  order  of  tneir  importance  is, 
first  the  urochromoRcn.  second  the  diazo, 
and  last  the  iodin  test.  The  reactions  result 
from  the  absorption  of  putrid  substances  by 
the  circulation.  Their  presence  indicates 
caseation  and  destruction  of  tissue  They 
appear  together  with  positive  intncuta- 
neous  tuberculin  reactions. —  Reatcioncs  Cro- 
mogenas  en  la  Orina  de  las  Tiiberciilosos,  T. 
Seix,  Arch.  Espanol.  de  Tisiolog.,  Max, 
1920,  i.  301. 

The  Temperature  In  Pulmonary  Tu- 
berculosis.— There  can  be  no  activity  of 
tuberculosis  without  a  ri.sc  in  temperature. 
Therefore,  it  is  advisable  to  record  the  tem- 
perature every  two  or  four  hours.  The 
temperature  may  stay  normal  for  days  or 
weeks  or  months  and  then  jump.  The 
longer  the  period  of  quiescence,  the  less 
likely  is  it  to  be  interrupted  and  the  more 
certain  is  healing  by  fibrosis.  The  taking 
of  the  temperature  may  seem  a  very  easy 
thing,  but  it  is  ex-posed  to  many  errors. 
The  best  way  to  take  it  is  by  rectum.  Exer- 
cise causes  a  rise  in  the  bodily  temperature. 
The  greater  the  difference  between  the  eve- 
ning and  morning  temperature  the  worse 
the  prognosis  is  likel".-  to  be.  Patients  with 
a  slight  morning  and  evening  rise  should  be 
put  to  bed  and  watched  carefully. —  The 
Temperature  in  Pubnoiiar\  Tuberculosis,  J. 
Wall,  J.  Stale  Med..  June'  1920.  xxviii,  161. 

Complement  Fixation  Reaction  In 
Tuberculosis. — Of  the  6,500  reactions 
studied  2,078  were  clearl_\-  negative  and  1.027 
were  inconclusive  (over  50  per  cent  hemoly- 
sis). There  were  1,344  moderately  positive 
(from  25  to  50  per  cent  hemolysis)  reactions, 
and  2,051  strongly  positive  I  no  hemolysis) 
reactions.  Of  1,103  sera  from  patients  defi- 
nitely proved  to  be  tuberculous.  86  .  or  78  per 
cent,  gave  positive  reictions.  The  238  nega- 
tive sera  in  this  group  represent  twenty-sLt 
moderately  active,  seventy-three   arrested, 


and  eighty  in  ule  or  general  tulierculosi*,  with 
no  detailed  information  regarding  hfty-nine 
sera.  Of  521  sera  from  patients  with  clinical 
tulx-rcu'o--is  not  conlirmcd  by  sputum  or 
roentgen  ray  examination.  3.{6.  or  W.6  per 
cent,  gave  [Ki-itive  rcaetions.  Of  822  sera 
from  patients  in  whom  tulterculosis  was  sus 
pccted  but  not  established,  303,  or  37  per  cent, 
gave  positive  reactions.  Of  S.S4  sera  from 
patients  who  were  not  examined  for  tul>crculo- 
sis,  183,  or  i^  per  cent  gave  positive  reac- 
tions. Of  168  sera  from  patients  in  whom 
examination  revealed  no  cvi  ence  of  tuber- 
culosis, seven,  or  4.2  per  cent  gave  positive 
reactions. —  The  ComplentenI  Hitalion  Reac- 
tion in  Tuberculosis:  Reporting  Six  Thou- 
sand Five  Hundred  Reactions,  \V.  H'.  Wat- 
kins  and  C.  N.  Bovnion,  J.  Am.  M.  Ass., 
October  2.  1920,  Ixxv,  933. 

The  Leucocytic  Formula  In  Tubercu- 
losis.—  Krom  a  review  of  literature  and  per- 
sonal work  the  conclusion  i-  reached  that  there 
is  in  the  mild  forms  of  tulicrculosis  a  leuco- 
c>  le  formula  indicating  resistance,  charac- 
teriied  by  normal  total  count,  eosinophilia, 
lymphocytosis  and  changes  in  the  Ameth 
count  to  the  right.  The  prognosis  in  such 
cases  is  good.  In  tuberculosis  of  higher 
virulence  there  is  a  leucocytic  formula  indi- 
cating defense,  with  an  increased  total  count, 
pol>-nuclcosis,  normal  or  slight  lymphocy- 
tosis and  h>-poeosinophilia,  and  changes  in 
the  Ameth  count  to  the  left.  The  progno- 
sis is  poor. —  La  Formula  Leucocitaria  de  la 
Tuberculosis,  F.  Jimenez  Asua.  Arch.  Es- 
panol. de  Tisiolog.,  May,  1920,  i,  167. 

Traumatic   Pulmonary   Tuberculosis. 

— There  is  as  yet  no  uniformity  of  opinion 
on  the  subject  of  the  relationship  of  tuber- 
culosis of  the  lungs  and  trauma.  The  study 
of  gunshot  wounds  of  the  chest  offers  a  good 
field  for  this  investigation.  Four  questions 
arise  for  di-scussion:  1.  How  many  of 
those  wounded  in  the  chest  were  actually 
suffering  from  tuberculosis  of  the  lungs  at 
the  time  of  injury?  In  many  of  these  the 
acute  condition  made  it  impossible  to  employ 
physical  examination  to  advantage.  The 
X-ray  rc\ealcd  nodules  of  tuberculous  de- 
posit much  more  frequently.  Six  men  out 
of  139  had  positi\e  signs  of  old  tuberculosis 
of  the  lungs.  2.  What  is  the  after  history 
of  these  cases?  Four  out  of  the  six  are  at 
their  old  emplo\-ment.  One  is  still  in  the 
hospital  and  another  in  a  sanatorium.  3. 
\\'hat  proportion  of  cases  with  chest  wounds 
de\elop  pulmonan.'  tuberculosis  at  a  later 
date?  The  number  of  such  cases  is  exceed- 
ingly small.  It  b  not  advisable  to  rely  on 
physical  examination.  .\  careful  scrutiny 
of  the  sputum  for  tubercle  bacilli  and  a 
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thorough  X-ray  of  the  chest  for  the  presence 
of  a  foreign  body  should  accompany  every 
examination.  4.  What  are  the  factors 
which  influence  the  onset  of  the  disease 
after  trauma?  Sergent  sa\'s  that  the  con- 
fined atmosphere,  the  insomnia  resulting 
from  pain  and  the  prolonged  suppuration 
had  more  to  do  with  the  incidence  of  phthisis 
than  the  original  trauma.  Our  duty  to 
the  wounded  men  is  not  over  when  the  tem- 
perature is  normal.  The  septic  chest  is 
just  as  much  in  need  of  rest  and  exercise  as 
the  tuberculous  chest.  Breathing  exercises 
safeguard  against  collapse  of  the  lung,  es- 
pecially where  tlie  chest  has  been  repeatedly 
aspirated. —  Traumatic  Pulmonary  Tuber- 
culosis, J.  B.  McDougall,  Tubercle,  May, 
1920.  1.  324. 

Infection  and  Predisposition  In  Tu- 
berculosis.— By  scrofulous  diathesis  and 
IjTnphatic  temperament  older  writers  meant 
a  special  state  of  the  body  or  of  the  consti- 
tution which  rendered  an  individual  specially 
liable  to  local  affections,  such  as  scrofulous 
glands,  W'hite  swellings,  cold  abscesses, 
lupus,  etc.  This  constitutional  state  was 
supposed  to  be  generally  hereditarj'.  The 
demonstration  by  Koch  of  a  causal  relation 
between  the  tubercle  bacillus  and  scrofulous 
lesions  does  not  prove  that  certain  consti- 
tutional states  have  no  predisposing  influ- 
ence upon  tuberculous  infection.  Predis- 
posing factors  may  be  extrinsic  or  intrinsic, 
the  former  applying  to  those  whose  sur- 
roundings, occupation  or  mode  of  life  expose 
them  more  frequentl\-  than  other  people  to 
infection;  the  latter,  to  a  lowering  of  resist- 
ance by  deteriorating  influences  such  as 
injuries,  inhalation  of  dust,  intoxication, 
disease,  starvation,  fatigue  or  some  inher- 
ited defects.  Evidence  of  latent  or  occult 
tuberculous  infection  of  the  cer\ical,  medi- 
astinal, bronchial  and  mesenteric  glands  was 
found  in  a  large  proportion  of  cases.  Post- 
mortem examination  of  40  children  under 
four  jears  of  age,  in  whom  no  clinical  evi- 
dence of  tuberculosis  had  been  discovered, 
showed  definite  pathological  e\idence  in  8. 
While  according  to  Laennec,  a  supposition 
of  heredity  was  permitted  when  the  repeti- 
tion of  a  number  of  cases  occurred  in  the 
same  famih-,  \'illeniin  showed  that  it  should 
not  be  accepted  as  evidence  without  malcing 
reserves  in  favor  of  cohabitation  and  of 
other  circumstances  favoring  the  transmission 
of  tuberculosis  by  contact.  /(  is  better  to 
attach  too  little  than  too  much  importance  to  the 
determining  influence  of  predisposition.  We 
can  hope  to  control^ tuberculosis  permanently 
only  if  we  take  comprehensive  and  thorough 
measures  against  infection,  but  in  doing  so 
we  must  keep  in  mind  that  there  arc  predis- 


posing circumstances  which  call  for  special 
measures. — Infection  and  Predisposition  in 
Tuberculosis:  A  Summary  of  Some  of  the 
r/raj  Held  During  the  Last  100  Years, 
S.  DeUpine,  Brit.  J.  Tubcrc,  April,  1920, 
xiv,  60. 

Influenza  and  Tuberculosis. — The  rec- 
ords of  the  Ohio  State  Sanatorium  show  that 
epidemic  influenza  has  had  a  decided  etio- 
logic  relation  to  tuberculosis.  Forty  per 
cent  of  615  tuberculous  patients,  admitted 
to  the  sanatorium  since  1919,  attributed  their 
active  tuberculosis  symptoms  to  influenza. 
Of  the  249  patients,  67  per  cent  had  a  nega- 
tive tuberculous  history  prior  to  the  epi- 
demic of  October-December,  1918,  as  far  as 
could  be  determined,  while  in  3i  per  cent  (or 
13  per  cent  of  total  admissions)  classified  as 
reactivated,  a  definite  or  suspicious  history 
of  a  previous  tuberculosis  could  be  elicited. 
SLxty-two  per  cent  of  the  entire  group  had 
positive  tuberculous  sputum.  .\  feature  of 
the  activated  case  was  that  40  per  cent 
had  a  nonsymptomatic  period  averaging  five 
months  follo%ving  influenza,  during  which, 
in  many  instances,  the  patient  returned  to 
work.  The  tendency  in  these  cases  was 
toward  a  delay  in  diagnosis  by  ascribing 
the  tuberculous  symptoms  to  bronchitic 
sequelfe  of  influenza  and  therefore  supposedly 
benign  and  temporary.  These  statistics 
are  also  quite  uniform  for  the  Missouri  State 
Sanatorium  and  the  North  Carolina  State 
Sanatorium.  The  Ohio  State  Sanatorium, 
with  a  patient  population  of  185  was  entirely 
free  from  influenza  during  both  epidemics. 
During  the  1918  epidemic  no  regulations 
were  in  effect.  It  is,  perhaps,  reasonable 
to  suppose  that  these  open  cases  have  a 
considerable  immunity  to  the  associated 
organisms  of  influenza:  it  is  also  just  as 
reasonable  to  presume  that  the  open-air- 
hygienic  regimen  was  a  considerable  factor 
in  their  protection. — Pulmonary  Tubertu- 
losis  as  a  Sequel  of  Influenza,  S.  A.  Douglass 
and  W.  P.  Brown,  Ohio  Stale  M.  J.,  July  1, 
1920,  xvi,  506 

Influenza  in  the  [Tuberculous. — Sum- 
marj-;  (1)  In  an  outbreak  of  influenza  in  the 
tuberculosis  pavilion  of  the  Montefiore  Hos- 
pital during  Januar>'  and  February,  1920,  28 
out  of  127  patients  were  affected.  The  pro- 
portion seems  to  be  about  the  same  as  might 
be  e.xpected  among  nontuberculous  individ- 
uals. (2)  The  clinical  form  of  tuberculosis 
and  the  stage  of  the  disease  had  no  influence 
on  the  liability  of  the  patients  to  contract 
influenza.  (3)  Of  the  28  patients  who  con- 
tracted influenza  9  died,  which  is  a  higher 
ratio  of  mortaUty  than  is  generally  observed; 
and  22  developed  bronchopneumonia,  again 
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a  rate  much  hiRhrr  than  is  usually  svcn.  (4) 
It  seems  that  the  liuhility  to  complicatinK 
bronchopneumonia  varies  with  the  cuidcmic. 
DurinK  the  epidemic  o(  miH  a  smaller  pro- 
portion of  the  patients  developed  this  com- 
plication and  the  mortality  was  lower.  (5) 
The  clinical  course  of  the  inllucnza  resembled 
that  seen  in  the  nontuberculous.  The  lia- 
bility to  develop  complicating  bronchopneu- 
monia bears  no  relation  to  the  stage,  cimical 
form  or  acutencss  of  the  tuberculous  process 
in  the  lung  and  pleura.  (6)  In  nearly  all 
of  the  patients  who  recovered  the  compli- 
cating disease  had  no  appreciable  influence 
on  the  tuberculous  lung  lesion  so  far  as  could 
be  ascertained  by  physical  exploration  of  the 
chest  or  on  the  subsequent  course  of  the  dis- 
ease. (7)  We  cannot  say  that  the  anergic 
state  brought  about  by  influenza  has  had 
an  influence  on  the  incidence,  course  and 
termination  of  this  disease  in  the  tubercu- 
lous.— Influfnza  in  the  Tuberculous,  M. 
Fishbcrg  and  E.  P.  Boas,Am.  J.  .\f.Sci., 
August,  1920,  cU,  214. 

Tuberculosis  of  the  Eye  In  the  Army. 
— Eight  cases  of  tuberculosis  of  the  eye 
found  at  Camp  Travis  are  reported  in  detail. 
The  occurrence  of  eye  tuberculosis  in  men 
who  have  passed  several  physical  e.xamina- 
tions  before  being  accepted  for  army  service 
is  to  be  explainecl  by  the  fact  that  they  were 
arrested  cases  in  whom  a  focus  became  active 
under  the  increased  physical  and  mental 
strain  of  the  intensive  training.  The  lim- 
ited number  of  cases  seen  include  new  lesions 
and  new  lesions  engrafted  on  old  ones.  Tu- 
berculin was  used  for  both  diagnostic  and 
therapeutic  purposes.  The  men  were  re- 
turned to  duty  within  a  short  time  after  the 
acute  stage  had  passed,  as  it  seemed  inad- 
visable to  keep  them  in  the  hospital  idle  and 
apparently  in  good  health,  in  order  to 
receive  one  tuberculin  injection  a  week.  Re- 
lapses are  possible  and  should  be  carefully 
looked  for;  tuberculin  treatment  should  be 
continued  in  ci\il  life. —  Tuberculosis  oj  the 
Eye  in  the  Armv,  U.  H.  Stark,  Am.  J. 
Ophlh.,  April,  1920,  Hi,  262. 

Importance  of  Tuberculous  Laryn- 
gitis.— A  more  active  interest  in  tuberculosis 
should  be  taken  by  laryngologists.  There 
should  be  more  thorough  and  uniform  teach- 
ing of  the  diagnosis  of  this  disease,  and  it 
should  be  carried  on  in  such  a  way  that  the 
student  will  have  opportunity  to  e.xamine 
large  numbers  of  incipient  cases,  and  to  see 
these  repeatedly,  and  thus  familiarize  him- 
self with  the  larjTigeal  image  seen  in  tuber- 
culosis as  compared  with  that  found  in  other 
allied  conditions.  Mullin  suggests  that  a 
committee  of  laryngologists  representing  the 


various  laryngologic  lUHictirs  may  be  formed 
to  meet  with  a  committee  from  the  .National 
Tuberculosis  .Association  for  the  purpose  of 
standardij^ing  the  literature  and  Icacning  of 
this  subject,  ond  with  the  further  object  of 
stimulating  clinical  investigations  and  path- 
ologic research  concerning  this  condition. — 
I ndijjerence  of  the  LaryngologisI  Touard 
Tuberculous  Laryngitis  and  the  Tuberculosis 
Problem,  »'.  I'.  Mullin,  J.  Am.  SI.  Ass., 
July  31,  1920,  Itxv,  300. 

Tuberculosis  of  the  Thyroid.— The  lit- 
erature on  the  subject  may  be  divided  into 
three  classes:  (1)  Reports  of  isolated  cases 
usually  of  the  so  called  primary  type,  in  a 
number  of  which  the  clinical  picture  and 

Eathological  appearance  of  the  gland  had 
een  modified  by  secondary  infection  and 
abscess  formation.  (2)  Descriptions  of  the 
histological  findings  in  thyroids  obtained  in 
routine  necropsies  of  persons  who  had  died 
of  general  miliary  tuberculosis.  (3)  Studies 
based  on  reviews  of  the  pathology  of  simple 
and    e.xophthalmic  goitres.    Mosiman's  re- 

Cort  brought  out  the  striking  relationship 
etween  hyperthyroidism  and  tuberculosis  of 
the  thyroid.  This  association  is  evidently 
not  a  coincidence;  either  a  hypertrophic 
th\roid  is  rendered  more  susceptible  to  inva- 
sion by  the  tubercle  bacillus  or  the  infection 
stimulates  the  parenchyma  to  an  abnormal 
activity  and  is  thus  indirectly  responsible 
for  the  hyperthyroidism  with  its  attendant 
symptoms.  .Although  the  great  majority  of 
hypertrophied  thyroids  are  not  tuberculous, 
any  infection  which  may  even  in  a  few 
instances  be  an  etiological  factor  is  of  inter- 
est in  dealing  with  a  disease,  the  cause  of 
which  is  so  shrouded  in  mystery.  Few,  if 
any,  of  the  cases  of  tuberculosis  of  the 
thyroid  which  have  been  reported  were  diag- 
nosed previous  to  the  microscopic  e.xamina- 
tion  of  the  glands.  Seven  cases  are  briefly 
reported  from  the  Mayo  Clinic.  The  con- 
dition was  not  suspected  in  any  of  them  pre- 
vious to  operation.  They  are  divided  into 
three  groups:  (1)  Cases  with  high  degree  of 
hyperthyroidism.  (2)  Those  with  moder- 
ate degree  of  hyperthyroidism.  (3)  Those 
in  which  hyperthyroidism  was  mild  or  absent. 
The  greater  the  tuberculous  involvement,  the 
less  severe  the  toxic  symptoms.  .All  cases 
of  tuberculosis  of  the  thyroid  are  secondary 
to  some  focus  elsewhere  in  the  body,  although 
none  were  discovered  in  the  7  patients. — 
Tuberculosis  of  the  Thyroid.  W.  A.  Plummcr 
&•  A.  C.  Broders.  Minn.  Med.,  June,  1920, 
Hi.  279. 

Tuberculosis  of  Pulmonary  Lymph 
Nodes  In  Infancy. — In  thb  form  of  tuber- 
culosis the  human  type  of  tubercle  bacillus 
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is  almost  always  the  cause,  the  bovine  type 
being  seldom  found.  Heredity  is  of  no  im- 
portance in  the  etiology  and  no  specific  dia- 
thesis can  be  made  out.  The  pathways  of 
infection,  in  order  of  their  importan  e  are 
the  respiratory  tract,  the  digestive  tract, 
the  nasopharynx  and  the  skin.  The  blood 
stream  is  only  a  means  of  transportation. 
The  disease  presents  itself  first  in  the  cervi- 
cal and  then  in  the  tracheobronchial  lymph- 
nodes  and  from  there  invades  the  lung  tissue. 
Symptoms  are  divided  into  three  groups: 
general,  local  and  localized  at  a  distance. 
The  X-ray  and  clinical  laboratories  are  a 
great  help  in  the  diagnosis.  The  prognosis 
is  most  grave  in  breast  infants.  It  is  influ- 
enced by  en\ironment,  intercurrent  diseases 
and  complications.  The  treatment  is  based 
on  the  familiar  h\gienic-dietetic-rest  sched- 
ule. Tuberculin  is  of  great  value.  Best 
results  are  obtained  under  sanatorium  regi- 
men.—  Tuberculosis  Ga>igliopulmonar  en  la 
Infancia,J.  Garcia  del  Dieslro.  Arch.  Espanol. 
de  1  isiolog.,  May,  1920,  i,  257. 

Tuberculous  Meningitis  with  Recov- 
ery.— Alihough  tuberculous  meningitis  is 
generally  fatal,  a  few  cases  are  on  record 
which  show  that  recovery  is  possible.  .A. 
woman,  aged  thirty-seven,  had  a  tuberculous 
liidney  removed  tweh'e  years  previously,  but 
had  been  well  since.  The  first  symptoms  of 
meningitis  were  pains  in  the  limbs  and  in- 
tense headache.  On  admission  to  the  hos- 
pital the  head  was  somewhat  retracted, 
neck  and  legs  stiff,  Kernig's  sign  present, 
and  reflexes  normal.  Lumbar  puncture, 
performed  about  three  weeks  later,  showed 
a  clear  fluid  under  pressure,  containing  tu- 
bercle bacilli.  For  thirteen  weeks,  the 
general  condition  varied  between  de  iriura 
and  coma,  with  signs  of  distress  and  head- 
ache. The  temperature  was  of  an  irregular 
intermittent  or  remittent  t.vpe,  reaching 
102°  to  103°  in  the  evening.  The  pulse  was 
irregular.  In  the  fourteenth  week,  the  tem- 
perature dropped,  and  a  slow  convalescence 
began.  By  the  nineteenth  week,  the  patient 
was  taking  full  nourishment;  and  in  the 
twenty-eighth  week  she  was  disch  rged  per- 
fectly well  in  even.'  way.  Lumbar  puncture 
was  first  performed  in  the  fourth  week,  and 
was  repeated  in  the  fifth,  sixth,  and  eighth 
weeks.  The  first  punctures  relieved  the 
symptoms  of  intracranial  pressure,  but  the 
last  gave  no  relief,  and  the  case  was  re- 
garded as  hopeless.  It  is  very  probable 
that  recovery  was  aided  by  the  earlier  punc- 
ture.— A  Case  oj  Tuberculous  Meningitis 
until  Complete  Recovery,  H.  Barber,  Brit.  M . 
J..  May  1,  1920,  601. 


Is  Tuberculous  Meningitis  Curable? — 

Harbitz  cites  evidence  from  the  literature 
that  tuberculous  meningi  is  can  pass  into  a 
phase  of  fibrous  transformation  which  results 
in  the  complete  cure  of  the  acti\'e  disease. 
Rossle  has  reported  a  case  of  chronic  tuber- 
culous meningitis  in  a  woman  of  thirty- 
seven  with  final  fatal  coma  after  seventeen 
months,  and  Harbitz  here  describes  a  similar 
chronic  case  with  a  five  and  possibly  eight 
months  course  in  a  man  of  thirty-eight  with 
necropsy  findings  showing  mild  tuberculous 
meningitis  just  entering  a  phase  of  anatomic 
healing.  Another  feature  of  the  case  was  the 
spreading  of  the  infectious  process  along  the 
blood  vessels  into  the  brain  and  spin  J  cord, 
thus  presenting  the  picture  of  diffuse  tuber- 
culous encephalitis  and  myelitis.  In  GO  per 
cent  of  cases  of  tuberculous  meningitis,  the 
patients  are  infants,  and  in  them  it  is  invari- 
ably fatal.  The  instances  of  a  chronic 
course  and  recovery  are  nearly  all  in  adults, 
the  resisting  powers  or  increased  immunity 
aiding  in  the  struggle  against  the  infection. 
Epidemic  cerebrospinal  meningitis  often  en- 
tails hydrocephalus  and  changes  in  the  brain, 
with  mental  disturbance.  But  tuberculous 
meningitis  seems  to  escape  this  tendency. 
If  the  patient  recovers  he  is  not  left  with  de- 
fects. Lumbar  puncture  and  tubercuHn 
treatment  may  contribute  to  the  favorable 
outcome.  In  conclusion  Harbitz  cites  a 
case  from  Overland's  practice  in  which  a  girl 
of  about  seven  had  long  presented  symptoms 
of  tuberculous  meningitis,  but  finally  recov- 
ered and  in  time  married  and  has  borne  two 
children. — Kan  en  tubcrknlos  meningii  vaere 
en  lielbredelig  sygdomf  F.  Harbitz,  Norsk 
Mag.  f.  Laegevid,  July.  1920,  Ixxxi,  644. 

Bovine  Infection  in  Tuberculous  Men- 
ingitis.— Forty-eight  strains  of  tubercle 
bacilli  were  isolated  from  the  cerebrospinal 
fluid  of  48  cases  of  tuberculous  meningitis. 
For  primary  cultivation  of  all  the  strains, 
Dorset's  medium  with  and  without  the 
addition  of  glycerine  was  used;  for  second- 
ary cultures,  gh-cerine  egg.  Human  strains 
gave  a  luxuriant  growth  on  glycerine  egg, 
while  the  bovine  strains  grew  best  on  plain 
egg.  While  a  dry  growth  is  characteristic 
of  human  strains,  and  a  moist _  growth  of 
bovine,  this  is  not  alone  sufficient  to  dis- 
tinguish between  the  two.  Rabbit  viru- 
lence tests  of  moist  strains  are  necessary  to 
confirm  their  bovine  character.  Of  the  48 
strains  tested,  ^  proved  to  be  of  the  bovine 
type. — Incidence  of  Bovine  Infection  in 
Tuberculous  Meningitis,  N.  Novice,  J. 
Med.  Res.,  January,  1920,  xii,  239. 
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Tuberculosis  of  the  Breast.  -One  case 
of  tulKTiulii'-is  of  llu'  l>ri-a'-l  is  reported  in 
a  woman  of  forty-four,  with  a  hi-.tory  of 
pulmonary  luber(ulosi<.  but  no  s>Ttiptoms 
lor  live  years.  The  lircast  lesion  was  a 
small  tumor  which  Hcvelnncd  after  a  bruise; 
there  was  one  small  gland  in  the  axilla,  but 
without  tenderness.  A  radical  operation 
was  done.  The  breast  showed  a  caseous 
area  in  its  centre,  as  did  alsti  the  gland. 
No  tubercle  bacilli  were  found  in  the  tissue, 
but  sections  showc<l  typical  tul>ercles  with 
giant  cells.  The  patient  made  an  excellent 
recovery  and  after  eighteen  months  shows  no 
sjTnptoms  of  recurrence.  Tuberculosis  of 
the  breast  is  undoubtedly  rare.  It  may  be 
cither  primary  or  secomiary.  Slight  trauma 
is  usually  an  exciting  cause,  as  in  the  ca-se 
described.  The  characteristic  symptoms  are 
the  rapidity  of  the  disease  process  (the 
patient  was  operated  within  a  month  after 
the  initial  symptoms),  early  I'lstula  forma- 
tion, involvement  of  lymph  nodes  and  pain 
when  inrtammation  exists.  The  treatment 
is  breast  amputation  and  excision  of  the 
affected  glands.  The  prognosis  is  good 
where  the  breast  lesion  is  primary;  in  sec- 
ondary cases  it  depends  upon  the  primary 
focus. —  Tuberculosis  of  the  Breast,  E.  P. 
Hamilton,  Surg,  dyiiec.  i-  Obst..June.  1920, 
xxx.  567. 

Tuberculosis  of  the  Joints.— Thirteen 
cases  operated  for  joint  tuberculosis  are 
reported.  .Ml  were  of  an  advanced  charac- 
ter in  which  conservative  treatment  had 
failed  to  cure.  In  every  case  the  diagnosis 
was  established  beyond  a  doubt  before  op- 
eration. Radiography  and  the  subcuta- 
neous tuberculin  test  were  used  as  diagnostic 
aids.  In  all  cases  a  preparatory  period  of 
treatment  extending  from  one  week  to  two 
months  gave  opportunity  for  closer  obser- 
vation. The  patient's  general  resistance 
was  built  up  by  fresh  air  and  feeding.  In 
most  cases  tuberculin  treatment  was  also 
given  according  to  Sahli's  method.  When- 
ever feasible,  joints  were  operated  under 
Esmarch  constriction;  Kocher's  terhnic  was 
generally  followed  in  making  incisions.  If 
the  disease  was  contined  to  the  synoWal 
membrane,  this  membrane  alone  was  re- 
moved, avoiding  complete  ankylosis.  If 
the  bone  was  involved,  however,  the  bone 
ends  were  exposed,  diseased  tissue  care- 
fully removed,  and  the  bones  placed  in  good 
apposition.  In  every  case  iodoform  pow- 
der, previously  boiled  for  half  an  hour  in  a 
1  to  500  bichloride  solution,  was  rubbed  into 
the  entire  wound  surface,  and  the  bone  and 
the  soft  tissues,  and  the  superfluous  part 
washed  away  with  physiological  saline  solu- 
tion.   .\  plaster  of  Paris  cast  was  put  on 


l)efore  the  Ksmarch  bandage  was  released 
The  wound  was  draine<l  by  rul>l>cr  tulics 
surrounded  by  washed-out  icMloform  gau/.e 
stri|)s.  which  were  removed  through  win- 
dows in  the  cast  within  a  week.  The  I'irst 
cast  was  quite  heavy  ami  was  worn  from 
four  to  sLx  weeks,  after  which  time  pitients 
with  lesions  in  the  lower  extremity  were 
allowecl  to  leave  the  bed,  wearing  a  lighter 
cast.  This  second  cast  was  worn  for  two  or 
three  months.  \  much  shorter  lime  was 
needed  after  operations  on  the  upper 
extremities.  No  amputations  were  neces- 
sary. In  a  case  of  resection  of  the  elbow 
joint,  a  second  operation  was  done  for  Ijstula 
which  resulted  m  a  cure.  The  author  re- 
gards Rollier's  heliotherapy  as  of  undoubted 
value  in  joint  tul)erculosis  and  believes  that 
institutions  should  be  established  where  this 
treatment  can  be  used  carefully  and  intel- 
ligently. .\s  two  to  three  jears  are  neces- 
sary for  a  cure  by  Rollier's  method,  there 
may  always  be  patients  who  cannot  spend 
so  long  a  time  m  an  institution.  In  such 
cases  operation  may  be  preferable,  as  the 
ability  to  work  with  a  painless  limb  will 
outweigh  the  drawback  of  an  ankylo'ed 
joint. —  Tuberctdosis  of  the  Joints.  G.  Scku-v- 
zer,  Surg.  Gynec.  L-  Obst.,  June,  1920,  xxx,  581. 

Injection  of  Tubercle  Bacilli  Into  the 
Metaphysls  of  the  Long  Bones  In  Ani- 
mals.—In  order  to  study  the  cellular  reac- 
tion of  bone  to  tuberculous  infection  a 
series  of  experiments  was  made  with  rabbits 
and  guinea  pigs.  The  animals  were  given 
20  cc.  of  a  1  per  cent  solution  of  trypan  blue 
intravenously,  and,  two  diys  later,  one  or 
two  drops  of  a  physiological  salt  emulsion 
of  tubercle  bacilli  were  injected  through  a 
trephine  opening  in  the  metaphysis  of  the 
tibia.  Bovine  bacilli  were  used  in  rabbits, 
human  bacilli  in  guinea  pigs.  The  animals 
were  killed  at  varying  intervals,  generally  in 
three  to  nine  days,  and  portions  of  the  bone 
removed  and  fixed  in  formaldehvde.  The 
marrow  was  then  removed,  embedded  in 
paralVme  and  stained.  In  all  the  animals  it 
was  possible  to  demonstrate  either  the  ba- 
cilli, defmite  tubercles  and  giant  cells,  or  dif- 
fuse caseation,  depending  on  the  length  of 
time  the  animal  lived  after  infection.  .Ani- 
mals killed  three  days  following  infection 
showed  no  bone  lesions  macroscopically. 
Under  the  low  f)ower  the  lymphoid  cells  were 
decreased  in  number  and  reticulo-endothelial 
cells  more  numerous  near  the  trephine  open- 
ing. With  higher  magnification,  a  large 
number  of  leucocytes  showed  nuclear  degen- 
eration, while  the  reticulo-endothelial  cells 
contained  two  or  more  nuclei  were  rounded 
in  shape  and  lay  free  in  the  marrow.  In 
stained  sections  it  was  possible  to  demon- 
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strate  one  or  more  tubercle  bacilli  in  the 
clear  areas,  evidently  vacuoles  of  these 
cells.  In  later  stages  of  infection,  groups 
of  reticulo-endothelial  cells  were  seen,  con- 
sisting of  ten  to  twenty  cells,  containing 
tubercle  bacilli  and  undergoing  the  changes 
described.  It  could  not  be  definitely  deter- 
mined whether  these  cells  had  proliferated 
in  situ  or  wandered  to  the  point  of  infection. 
Probably  both  these  methods  of  increase 
occur.  .\  few  gimt  cells  of  the  Langhans 
t^'pe  were  seen,  which  also  contained  acid- 
fast  bacilli.  In  animals  allowed  to  li\e  a 
month  after  infection,  extensive  tuberculous 
lesions  were  found  in  the  infected  bones, 
consisting  of  broad  areas  of  caseation  sur- 
rounded by  granulation  tissue.  The  experi- 
ments indicate  that  the  difference  between 
these  localized  tuberculous  lesions,  and  the 
diffuse  lesions  seen  in  p\ogenic  infections  are 
due  to  peculiarities  in  the  infected  tissue,  the 
bone  marrow.  This  tissue  in  the  meta- 
ph>'ses  of  long  bones  as  contrasted  with  the 
fatty  marrow  of  the  diaphyses,  is  rich  in  the 
cells  that  are  especially  concerned  in  the 
reaction  to  infection  with  tubercle  bacilli. — 
Early  Changes  Follou'iiig  the  Injeclion  of 
Tubercle  Bacilli  into  Hie  Metaphysis  of  Hie 
Long  Bones  of  Animals,  J.  Oliver,  J.  Exper. 
Med.,  August,  1920,  xxxii,  153. 

Tuberculosis  of  the  Genitourinary 
Tract. — Tuberculosis  of  the  kidney  presents 
many  difficult  problems,  some  of  which  are 
discussed.  The  most  prominent  symptom  is 
irritability  of  the  bladder.  In  all  cases  where 
the  disease  is  near  the  kidney  pelvis  there  is  a 
discharge  of  bacilli  into  the  urine.  In  many 
cases  the  diseased  kidney  can  be  felt  and 
tenderness  over  the  bladder  is  occasionally 
elicited.  Urination  is  frequent.  The  urine 
is  usually  light  colored,  turbid,  and  contains 
traces  of  albumin,  many  pus  cells  and  usually 
a  few  red  cells.  The  importance  of  radio- 
graphs in  the  diagnosis  of  renal  tuberculoss 
is  being  felt  more  and  more,  and  cystoscopic 
examination  is  of  prime  importance.  The 
anesthesia  of  choice  is  gas  and  oxygen.  The 
diseased  kidney  is  to  be  removed.  The  ques- 
tion of  treatment  of  the  ureter  is  still  in 
debate.  The  author  personally  cuts  the 
ureter  where  it  is  most  convenient  and  treats 
the  end  with  carbolic  acid  and  alcohol  and 
drops  the  ureter  back  to  take  care  of  itself. 
He  prefers  not  to  drain.  The  irritability  of 
the  bladder  begins  to  improve.  If,  at  the 
end  of  a  few  months,  the  bladder  has  not 
regained  its  normal  capacity,  it  can  be  im- 
proved by  gradually  dilating  it  once  or  twice 
a  week  with  mercuric  chloride,  1  :  50,000. 
The  general  hygiene  should  be  looked  after 
and  the  patient  should  sleep  out  of  doors  if 
possible.    Tuberculosis   of    the   bladder   is 


alwa\'S  secondary  to  tuberculosis  of  the  kid- 
ne\'.  Tuberculosis  of  the  penis  is  \'ery  rare. 
Tuberculosis  of  the  epididymis  is  always 
associated  with  disease  of  the  seminal  ves- 
icles and  prostate.  Most  of  these  cases  do 
well  under  hygienic  treatment,  fresh  air, 
plenty  of  rest  and  good  food. — Diagnosis  and 
Treatment  of  Tuberculosis  of  the  Genitourinary 
Tract,  A.  H.  Crosbie,  Boston  M.  and  S.  J., 
.July  29,  1920,  clxxxiii,  134. 

An  Unusual  Case  of  Tuberculous  Sal- 
pingitis.— This  case  is  of  interest  because 
the  condition  was  not  recognized  before  op- 
eration, at  the  time  of  operation,  nor  even 
when  the  specimen  had  been  removed.  At 
the  time  of  admission  the  diagnosis  was  tubo- 
ovarian  abscess,  .\fter  opening  the  abdo- 
men the  diagnosis  was  changed  to  tubal  preg- 
nancy, unruptured.  Onl)'  after  the  mass 
had  been  cut  open  was  the  diagnosis  of 
bilateral  tuberculous  salpingiris.  chronic 
appendicitis  and  corpus  luteum  c\st  of  the 
right  ovar\'  made.  The  history  of  the 
patient  is  as  follows:  .\  married  colored 
woman,  aged  nineteen,  complained  of  pain, 
swelling  and  tenderness  in  the  right  lower 
abdomen.  She  had  had  pneumonia  at 
fourteen  and  influenza  at  eighteen.  Consti- 
pation had  been  present  for  many  years. 
There  was  nothing  of  importance  in  the 
menstrual  histor\-.  No  leucorrhea  had  ever 
been  noticed.  The  patient  had  been  mar- 
ried for  three  years  but  had  never  been  preg- 
nant. Physical  examination:  Anterior  and 
posterior  cervical  IjTnph  nodes  were  en- 
larged. The  lungs  were  normal.  The  abdo- 
men showed  definite  tenderness  all  over  the 
lower  part,  most  marked  on  the  right  side. 
The  body  of  the  uterus  was  found  to  be 
in  mid-position,  of  normal  size  and  consis- 
tency' but  pushed  over  to  the  left  side.  Fill- 
ing the  right  half  of  the  pehas  and  bulging 
nto  the  pouch  of  Douglas  and  also  into  the 
rectum  was  a  tense,  smooth,  cystic  mass, 
adherent  and  tender.  The  urine  was  nega- 
tive. Wassermann  negative.  A  diagnosis 
of  chronic  pelvic  inflammatory  disease  with 
abscess  on  the  right  side  was  made.  Under 
ether  the  peh-ic  examination  revealed  the 
following:  The  body  of  the  uterus  was  of 
normal  size,  in  good  position,  and  freely 
movable.  On  the  right  side  were  two  dis- 
tinct masses.  The  left  ovary  was  slightly 
enlarged.  The  diagnosis  made  from  this 
examination  was  tubo-ovarian  abscess.  Op- 
eration: A  pelvic  puncture  was  done  but  no 
fluid  was  obtained.  .\  midline  abdominal 
incision  was  made,  the  uterus  was  elevated 
and  found  free  from  adhesions,  of  normal 
size  and  consistency.  By  careful  dissection 
the  upper  mass  on  the  right  side  was  released 
together  with  the  entire  length  of  the  Fallo- 
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pian  tulK.  The  latter  with  n  wedKe  of 
uterine  corni  was  rejected  without  rupturitiR 
the  lower  m;i^s.  This  was  by  far  larger  and 
pro\Td  to  \k  a  corpus  lutcum  cy«t.  Only  a 
portion  of  the  cv  St  was  excised  together  with 
the  right  ovry.  On  the  left  side,  the  tulK 
alone  with  ,i  wedge  of  uterine  cornu  was 
removed.  The  ap|)cndi,i  was  then  reseclid. 
The  diagnosis  now  Riven  was  tubal  prcR- 
nancy,  unruptured.  The  gross  and  micro- 
scopic examination  revealed  throughout  the 
stroma  tN-jiical  tubercles  of  varying  sizes. 
Only  then  the  correct  diaRnosis  was  made. — 
An  L'nusiml  Ciifi-  of  Tuberculous  Siilpingitis, 
J.  P.  Crenihrrg.  Hull.  Johns  Hopkins  Hasp., 
April.  lOZi).  txxi.  132. 

Venous  Murmur.  Probably  of  the  Azy- 
gos  Major.  In  a  Consumptive.  -A  pa- 
tient with  pulmonary  tuberculo-is  presented 
a  venous  murmur,  heard  best  at  the  level  of 
the  second  dorsal  \ertebra.  between  the  ver- 
tebral column  and  the  right  .scapula,  and 
heard  distantly  at  the  right  infraclavicular 
fossa.  The  murmur  was  continuous  and  was 
intensihed  with  systole  and  on  deep  breath- 
ing. From  its  location,  its  intensity  and  its 
absence  in  the  jugular  and  subclavian  veins, 
it  is  most  probable  that  it  originated  in  the 
only  other  vein  of  any  size  in  that  vicinity, 
namely  the  azygos  major.  The  cause  of  the 
murmur  is  probably  compression  of  the  vein 
by  enlarged  tracheobronchial  lymph  nodes 
or  deviation  of  the  course  of  the  vein  due  to 
pleural  adhesion. — Caso  Rarisimo  dc  Soplo 
Vowso,  probahUmentc  dc  la  Azigos  Mayor, 
(n  un  Enfermo  dc  Tuberculosis  Pulmonar,  M. 
Darder  Rodes,  Arch.  Espatwl.  de  Tisiolog., 
May.  1920.  i.  217. 

Syphilis  and  Tuberculosis.— Marino 
and  Mussio  ha\e  sometimes  obtained  sur- 
prisingly favorable  results  in  the  treatment 
of  tuljerculous  patients  when  tentative  treat- 
ment for  s\phili5  was  given  to  supplement 
the  usual  measures.  Even  where  there  b 
nothing  to  suggest  s\-philis  asthenia,  status 
l>'mphaticus  or  other  endocrinopathy  may 
be  manifestations  of  an  inherited  or  acquired 
taint,  and  justify  mercurial  or  other  treat- 
ment with  small  doses.  This  is  liable  to  be 
of  inestimable  value  when  the  parents  are 
robust  and  free  from  lead  poisoning,  malaria, 
etc.,  which  might  have  affected  their  off- 
spring, the  probability  of  inherited  s>-philis  as 
responsible  for  the  endocrinopath\-  in  such 
conditions  being  particularly  eWdent. — 
Apunies  ciinlcos  sabre  sijilis  y  tuberculosis, 
E.  E.  Marino  and  J.  C.  Mussio  Fournier, 
Sem.  Med.,  January  29,  1920.  x.tvii,  170. 

Hookworm  and  Tuberculosis. — Infor- 
mation with  regard  to  mistaken  diagnosis  in 
the  case  of  tuberculosis  and  hookworm  is 


contained  in  a  preliminary  report  received 
by  the  War  Department  on  a  sludv  con- 
ducted by  army  medical  men  at  (Jencml 
llospii.il  \o.  l'>.  at  Otcen,  .\.  C.  where 
tuberculous  patients  arc  treated.  Tlie 
report  siiys  that  many  cases  which  had  l>een 
diagnosed  as  tutwrculosis  on  further  exam- 
ination showed  signs  of  hookworm,  and  under 
treatment  for  hookworm  the  patients  im- 
proved greatly.  .Vccurate  figures  as  to  the 
numl>er  of  hookworm  cases  which  had  shown 
all  the  evidences  of  tul)erculosis  will  soon  be 
compiled.  It  is  estimated  that  about  10 
per  cent  of  the  patients  sutler  from  hook- 
worm at  the  time  of  admission  and  that  about 
2  per  cent  do  not  have  tuberculosis. —  Xews 
Item.  N.  York  M.J.,  August  7,  1920,  csii, 
197. 

Syphilitic  and  Tuberculous  Joints.— 
The  author  has  obser\ed  more  than  two 
hundred  cases  of  chronic  destructive  joint 
disease  diagnosed  as  tuberculous,  but  which 
were  e\-idently  s>-philitic  because  of  their 
response  to  mercury  and  potassium  iodide, 
suggestive  family  histories,  and  dental  stig- 
mata in  many  of  the  cases.  In  51  of  the 
cases  a  diagnosis  of  tuberculosis  had  been 
made  by  26  surgeons,  and  the  patient  had 
been  under  treatment  for  six  months  to 
twenty-five  years,  yet  all  showed  marked 
improvement  under  the  use  of  mercury  and 
potassium  iodide,  and  man.\'  became  sj-mp- 
tom  free.  The  sj-mptomatology  and  radio- 
graphic findings  of  the  two  diseases  are  so 
nearly  alike  that  it  is  often  impossible  to 
make  a  ditlerential  diagnosis.  Besides,  in 
such  late  manifestations  of  inherited  s>'philis 
the  Wassermann  reaction  is  rarely  positive. 
In  doubtful  cases,  the  best  method  Ls  to 
push  antisjphilitic  treatment  to  the  limit 
of  tolerance.  The  orthopedic  treatment  of 
the  two  conditions  differs  somewhat.  In 
tuberculosis  a  firmly  ankylosed  joint  is 
generally  desirable,  as  tissue  regeneration  is 
not  to  be  expected;  but  in  s\-philis  replace- 
ment of  necrotic  bone  areas  may  occur. 
Hence,  weight-bearing  joints  should  not  be 
maintained  indefinitely  in  plaster  casts,  but 
removable  braces  should  be  used,  that  will 
allow  motion  when  patients  arc  lying  down; 
also  removable  splints  for  the  upper  extremi- 
ties. Five  cases  arc  reported  in  detail  illus- 
trating the  value  of  specific  treatment  in 
chronic  joint  disease  wnth  inherited  s\philis, 
that  had  been  diagnosed  and  treated  as 
tuberculous. — S\phililic  and  Tuberculous 
Joints,  P.  II'.  Roberts.  J.  Orthop.  Surg..  May, 
1920.  xviii.  265. 

Treatment  of  Pulmonary  Tuberculo- 
sis.— The  author  disputes  the  claim  that 
sanatorium  treatment  has  failed  and  that  we 
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have  no  cure  for  pulmonary  tuberculosis. 
The  most  successful  treatment  thus  far  is 
that  which  is  lauded  under  the  heading  of 
"rest  and  exercise  treatment"  or  "treatment 
by  controlled  autoinoculation" — the  bed- 
rock of  the  sanatorium.  The  most  frequent 
cause  of  failure  is  the  delay  in  diagnosing  the 
disease  at  a  reasonably  early  stage.  So  long 
as  the  fatal  reliance  on  the  stethoscope  as 
the  instrument  par  excellence  for  early  diag- 
nosis remains,  so  long  will  deep-seated  or 
hilum  tuberculosis  be  constantly  missed  in 
its  earlier  stages.  Furthermore,  patients 
often  fail  to  consolidate  their  gains  after 
departure  from  the  sanatorium.  The  so 
called  rest  and  exercise  treatment  has  two 
classes  of  followers,  first,  the  German  school 
favoring  the  "Liegekur"  or  absolute  rest 
plan,  led  by  Brehmer,  Dettweiler,  Cornet, 
Turban,  Penzoldt  and  in  .'\merica  by  Tru- 
deau,  and  the  systemic  e.xercise  therapists 
(consisting  of  graduated  walks)  favored 
especially  by  Walther  and  Paterson.  Com- 
mon agreement  rules  that  rest  is  the  right 
treatment  for  all  cases  of  decided  fever. 
Both  rest  and  exercise  are  of  vital  value, 
each  in  its  proper  place.  For  very  active 
tubercle  mth  a  tendency  towards  caseation 
rather  than  fibrosis,  careful  avoidance  of 
autoinoculation,  to  the  exclusion  as  far  as 
possible  of  all  reactions,  is  the  line  of  treat- 
ment which  should  be  followed.  Fever 
must  not  be  made  the  sole  indication,  as  is 
perhaps  too  often  done,  but  the  type  and 
extent  of  lesion  should  also  be  taken  into 
account.  At  the  other  end  of  the  scale  are 
cases  with  a  marked  tendency  towards  fibro- 
sis and  healing,  and  it  is  among  these  that 
exercise  pushed  es-en  to  decided  autoinocu- 
lations  in  some  cases,  is  not  only  safe  but 
beneficial.  Even  among  these  however, 
definite  hours  of  rest  must  be  enforced. 
The  whole  of  this  contro\ersy  between  the 
various  schools  is  the  absolute  need  in 
tuberculosis  of  individual  treatment  and 
the  avoidance  of  the  fetich  of  a  fixed  routine. 
Chronic  cases  of  pulmonary  tuberculosis 
may  also  derive  benefit  from  reactions  pro- 
duced by  other  means.  Certain  heavy 
metals,  particularly  copper  and  gold  and 
to  a  lesser  extent  nickel  and  cobalt,  are  held 
to  exert  a  specific  action  on  tuberculous 
tissue.  They  exert  a  two-fold  action,  by 
destruction  bit  by  bit  of  the  tuberculous 
focus,  and  a  stimulation  of  immunity  by 
release  of  antigen.  The  Lutons  used  prepa- 
rations of  the  salts  of  copper  internally  and 
externally  and  found  that  focal  and  general 
reactions  followed  these  preparations  with 
subsequent  general  improvement.  The  lat- 
est intra\'enous  preparation  is  dimethyl 
glycocol-copper  used  with  good  results  l)y 
I?odmer,  Sorgo,  Schlau  and  Landolt.     The 


treatment  should  be  confined  to  chronic 
and  afebrile  cases  only.  Von  Miinch  u.sed 
copper  formate  intravenously  with  good 
results.  For  skin  tuberculosis  a  cinnamic 
acid-copper-lecithin  preparation  called  lec- 
utyl  is  used  locally.  While  different  ob- 
servers report  \ariable  results,  the  general 
agreement  seems  to  be  along  the  following 
lines:  1,  Copper  salts  possess  a  selective 
action  for  tuberculous  tissues.  2.  We  are 
able  to  get  copper  into  contact  with  tubercu- 
lous tissues  by  general  administration  and 
to  cause  both  focal  and  general  reactions. 
3.  Such  reactions  tend  to  be  followed  by 
local  and  general  improvement,  provided 
they  are  applied  to  selected  cases,  to  the 
exclusion  of  acute,  very  active  and  progres- 
si\e  tuberculosis.  The  most  important  ex- 
ponent of  gold  therapy  is  Feldt  of  Frankfort 
who  succeeded  in  turning  out  a  gold  cyanide 
preparation  known  as  krysolgan  which  is 
administered  intravenously  in  10  per  cent 
solution  and  claimed  to  be  as  near  a  specific 
as  possible.  It  has  been  largely  used  in 
combination  with  therapeutic  tuberculin. 
— Some  Thoughts  on  the  Treatment  of  Pul- 
monary Tuberculosis,  C.  Riviere,  Tubercle, 
August,  1920,  i,  490. 

Heliotherapy  in  Surgical  Tuberculo- 
sis.— Heliotherapy  in  surgical  tuberculosis 
should  be  regarded  merely  as  an  adjuvant  in 
conjunction  with  other  conservative  meas- 
ures and  in  certain  cases  even  radical  meas- 
ures. Sunlight  stimulates  and  enlivens,  and 
this  therapeutic  value  is  enhanced  by  its 
psychological  effect.  RoUier  has  brought 
the  importance  of  insolation  into  special 
prominence  although  he  is  somewhat  over- 
enthusiastic.  He  claims  that  high  altitude 
is  essential  with  low  atmospheric  pressure, 
infrequency  of  winds,  marked  dryness  of 
atmosphere,  little  fog,  low  rainfall,  pro- 
longed duration  of  sunshine,  high  actinic 
value  of  sunlight  augmented  by  reflection 
from  the  snow,  intensity  of  heat  rays  and 
pure  air  of  high  radioactivity.  Some  au- 
thorities advocate  insolation  at  the  seaside 
as  the  light  effect  is  greatly  increased  by 
reflection  from  the  sea.  Most  observers 
are  agreed  that  sunlight  when  obtainable  is 
preferable  to  light  from  artificial  sources. 
Wieszner  has  demonstrated  that  the  long- 
wave red  rays  possess  not  only  strong  bac- 
tericidal properties  but  also  have  the 
greatest  penetration  capacity,  while  the 
ultraviolet  rays  will  not  traverse  the  skin. 
The  value  of  insolation  may  be  summarized 
as  follows:  1.  Heliotherapy  has  a  beneficial 
direct  action  which  is  bactericidal  and  useful 
in  so  far  as  it  stunulates  a  suitable  local 
inflammatory  response.  Too  short-wa\ed 
rays  are  dangerous  as  they  may  produce 
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iupcrlicial  necrosis  and  shnulil  be  screened 
if  Brtilicial  IIkHI  is  employed.  Local  treat- 
ment is  of  value  especially  in  cutaneous 
tulwriulous  Ic-ions.  lupus,  ulcers,  pustular 
eruptions  and  the  like  2.  The  remote 
benclicial  effects  of  sunlintit  ap[>car  to  be 
dependent  on  the  ability  of  the  skin  to  pij;- 
ment  snti:^factorily  after  properly  gradu- 
ated exposure  on  as  larije  an  area  of  the  body 
as  possible.  Failure  or  success  in  obtaininR 
piKmcnt  formation  furnishes  us  with  the 
most  valuable  guide  to  prognosis  in  joint 
tuberculosis.  Pigmentation  is  helpful  ac- 
cording to  Rollier  by  its  tonic  elTcct.  its 
metabolic  action,  while  most  valuable  in  all 
cases  perhaps  its  help  in  the  treatment  of 
sinuses  and  ulcers  and  in  the  elimination 
of  the  sequestra  and  its  value  in  restoring 
mobility  to  healed  joints  lixed  by  fibrous 
ankylosis.  3.  It  is  of  great  value  in  the 
after-treatment  of  patients.  4.  It  reduces 
the  length  of  treatment  required  in  cases 
that  pigment  satisfactorily.  5.  It  is  often 
of  most  striking  value  in  patients  who  are 
alread\'  improving — here  it  may  be  called  a 
great  accelerator  of  cure.  Heliotherapy  is 
useless  for  the  treatment  of  patients  who 
have  no  pigmenting  power,  except  as  regards 
the  local  treatment  of  superficial  lesions,  in 
cases  of  amyloid  disease,  in  acutely  septic 
cases  with  pjrexia  and  in  patients  suffer- 
ing from  complicating  nontuberculous  condi- 
tions in  whom  insolation  is  conlraindicated. 
The  author  gives  detailed  instructions  for 
the  conduct  of  the  sun  treatment  as  employed 
in  the  Treloar  Cripples  Hospital  at  Alton, 
Hants.  Excessi\e  reactions  should  be 
avoided  and  insolation  should  be  gradu- 
ally applied.  \\'hile  a  patient  is  undergoing 
the  treatment  he  will  derive  the  greatest 
benefit  if  the  normal  course  of  his  existence 
is  interfered  with  as  little  as  possible. —  The 
Rile  of  Hcliolhcrapy  in  Surgical  Tubercu- 
losis. //.  Gauvain.  Tubercle,  June,  1920, 
i,  ■401. 

Light  Treatment  of  Tuberculosis. — 

Strauss  obtained  poorer  results  in  open  tuber- 
culosis of  bones  and  joints  than  Rollier. 
Therefore  in  a  mixed  infection  he  always 
found  it  first  necessani-  to  operate  and  then 
follow  it  with  light  treatment  especially  in 
afifeclion  of  lymph  nodes.  Lupus  gave  good 
results  under  general  radiation.  Good  re- 
sults were  obtained  in  pulmonar>'  tubercu- 
losis of  a  mildly  active  stage,  better  from 
sunlight  than  from  X-ray,  and  best  from  a 
combination  of  both.  Pigment  is  the  factor 
in  sunlight  treatment  and  one  should  trj' 
to  produce  it.  Best  results  were  obtained 
in  brunettes. — Vber  Strahlenlhcrapie  der 
Tuberkulose  bei  der  Sstlichcn  Bevolkerung, 
S.  Sirauss,  Slrahleniherapie,  March  5,  1919, 
It.  St. 


Heliotherapy  and  Phototherapy.-  \'c- 

vey  uses  a  heliophore  which  consuls  of  a 
large  glass  lens,  doubly  convex,  mounted  in 
a  linen  barrel  shaped  apparatus  held  on  a 
tripod,  so  that  the  sun  rays  are  caught  and 
brought  to  a  focus  from  6  to  8  inches  in 
diameter,  deiK-nding  on  the  amount  of  heat 
obtained.  This  intensifies  the  sun  rays, 
allows  the  warm  end  of  the  spectrum  to 
penetrate,  and  shuts  out  most  of  the  other 
rays.  He  applies  this  treatment  in  evcr>' 
type  of  tuberculosis  and  gives  enthusiastic 
reports.  Cervical  glands  disap[)Car  after 
five  hours'  exposure.  Of  203  cases,  85  of 
them  with  suppuration,  all  rapidly  improved 
and  very  few  relapsed,  ilis  pulmonary- 
cases  never  had  hemoptysis,  but  he  is  care- 
ful to  keep  his  patients  on  a  vegetarian  diet. 
In  lar>-ngeal  tuberculosis  the  pain  stops  and 
the  ulcerations  heal  rapidly.  The  heal  rays 
accomplish  the  results.  Sixty  per  cent  were 
cured. —  lleliolhirapie  et  photolhirapie,  S.  A. 
de  Vevey.  Bull.  gen.  d.  hirap.,  .ipril  lo  Sep- 
tember, 19 IS,  xxii-xxiv,  1. 

Quartz  Light  In  Pulmonary  Tubercu- 
losis.— The  author  studied  eleven  cases  that 
had  seventy  periods  of  quartz  light  treat- 
ment, devoting  special  attention  to  blood 
pressure,  pulse  and  respiration.  The  re- 
sults were  a  lowering  of  blood  pressure  in 
the  majority  of  cases,  but  no  conclusive 
change  in  the  pulse  rate  or  the  respiratory 
rate  was  noted. — Obcr  einige  Wirkiingen  der 
Quarzlampcnbcslrahlungen  bei  Liingenluberku- 
losc,  //.  .iuslgen,  Bcitr.z.  Klink.d.  Tuberk ., 
July,  1919,  xlii,  IS. 

EfTect  of  Quartz  Light  on  Internal 
Organs. — Mice  were  exposed  to  quartz  light 
up  to  twelve  and  fourteen  hours.  At  the 
end  of  this  time  necrosis  of  the  ear  and 
marked  irritability  developed,  so  that  the 
time  of  exposure  was  not  extended.  \'ery 
definite  changes  took  place  in  the  internal 
organs  of  these  animals,  with  necrosis  and 
hemorrhage  and  dilatation  of  vessels,  prob- 
ably due  to  the  direct  penetration  of  the 
ultraviolet  ra\s.  A  few  animals  that  were 
e.xposed  to  the  red  lamp  did  not  develop 
these  changes. — Experimentclle  Sludien  tiber 
die  biologische  Wirkung  des  Quecksilber 
Quartzlichtcs  auf  die  inncren  Organe,  R.Gas- 
sul,  Slrahleniherapie,  March  5,  1919,  ix.  232. 

Ray  Therapy  In  Pulmonary  Tubercu- 
losis.— The  quartz  light  is  valuable  in 
stationary,  nonprogressive  cases  of  pulmo- 
nar>-  tuberculosis,  especially  if  used  in 
combination  with  X-ray  treatment.  .*\I1  pro- 
gressi\e  and  acute  destructive  cases,  and 
even  those  with  merely  a  tendency  to  fever, 
aie  not  suitable.     It  is  necessary  to  dose  the 
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treatments  accurately  although  sunlight  is 
much  more  dangerous  than  the  quartz  lamp. 
Healed  cases  that  were  oxerexposed  to  sun- 
light, redeveloped  activity.  The  quartz  lamp 
works  by  relieving  the  lungs  of  the  blood, 
and  then  allowing  the  blood  to  return  in 
time.  At  times  the  heat  rays  were  added  to 
the  quartz  light.  Bacmeister  speaks  of  700 
stationary  cases  treated  with  the  X-ray.  He 
advises  extreme  caution.  X-ray  technic  is 
discussed  in  detail. — Uber  die  Anwcnduiig 
der  Straldcnthcrapie  bci  dcr  menschlichen 
Lnngenktbcrkulose,  A.  Bacmeister,  Straldcn- 
thcrapie, September  10,  1919,  ix,,  556. 

Ultraviolet  Rays  in  Scrofulous  Eye 
Conditions. — The  entire  body  of  the  pa- 
tient was  exposed  to  quartz  light;  and  the 
uviol  lamp  was  locally  applied  to  the  open 
eye.  They  can  be  used  singly  or  in  combi- 
nation. The  curative  results  are  good. — AU- 
gemeine  tind  lokalc  Bestralditng  mil  ullra- 
vioktlcm  LicJd  bei  skrojidoscn  Aiigenlciden, 
A.  Passaic;  Med.  Klin.,  May  10,  1919, 
xxxiii,  1307. 

Light  and  its  Use.— The  quartz  lamp  is 
not  a  good  substitute  for  sunlight  because  it 
contains  too  many  of  the  short  irritating 
ultraviolet  rays.  The  carbon  arc  lamp  is 
much  better,  as  this  contains  the  red  end 
of  the  spectrum  which  is  absent  in  the 
quartz  light,  and  the  red  end  is  important. 
The  ultraviolet  rays  are  directl}'  absorbed 
by  the  cell  protoplasm  and  act  in  this  way, 
but  the  red  rays  make  the  cells  sensitive  so 
that  they  absorb  the  ultraviolet.  The  warm 
raj-s  dilate  the  skin  vessels  and  can  directly 
affect  the  hemoglobin.  The  pigment  de- 
veloped in  the  skin  cells  also  acts  as  a  sensi- 
tizer. One  cannot  use  the  quartz  lamp  for 
sufficiently  long  periods  of  time  because  the 
short  ultraviolet  rays  present  are  too  irri- 
tating for  long  e.x'posu  res.  The  author  men- 
tions the  various  spectra  and  also  the 
advantages  and  disadvantages  of  the  various 
modifications  of  the  carbon  arc  lamp. —  Licht 
und  Liclitbchandlung,  F.  Schanz,  Straldcn- 
thcrapie, September  10,  1919,  ix,  54-1. 

High   Altitudes   and   Heliotherapy. — 

The  writer  mentions  correspondence  held  be- 
tween himself  and  RoUier  in  1904  after  the 
sunlight  treatment  of  surgical  tuberculosis 
had  been  started.  He  discussed  \'arious 
methods  of  measuring  the  intensity  of  the 
different  parts  of  the  sunlight  spectrum,  also 
the  measurements  of  direct  sunlight  and  dif- 
fuse daylight,  the  amount  of  sunshine  and  the 
warm  and  ultraviolet  rays,  the  influence  of 
the  atmosphere  and  the  time  of  the  year  and 
the  altitude.  Langley's  percentages  of  the 
different   rays  penetrating  atmospheres  at 


high  and  low  altitudes  are  gi\'en.  The 
greatest  amount  of  ultraviolet  radiation 
occurs  in  the  summer  time  and  after  that  in 
the  spring,  as  is  shown  by  the  amount  of 
pigmentation  developed  at  that  time.  This 
is  in  contradiction  to  Dorno  who  says  that 
after  the  summer,  the  greatest  amount  of 
radiation  is  in  the  fall  and  then  the  spring 
and  winter.  He  emphasizes  the  importance 
of  the  ultraviolet  rays.  The  warm  ray  plays 
a  part  in  setting  up  a  hyperemia.  From 
comparisons  of  the  light  intensity  near  the 
shore,  in  the  Alps,  and  in  the  desert  it  ap- 
pears that  high  altitude  is  the  location  of 
choice,  and  second  to  that  is  the  sea  coast. 
The  advantages  of  high  altitude  are  greater 
intensity  of  ultra\aolet  radiation;  increase  of 
red  cells,  hemoglobin  and  metabolism;  free- 
dom of  the  air  from  moisture;  dust  and 
bacteria;  cold,  dry,  snowy  winters;  summers 
not  too  hot;  scarcity  of  wind;  protection  by 
peaks;  and  a  great  amount  of  light. — Das 
photochemische  Klima,  im  besonderen  dcs 
Hochgcbirges  und  seine  Beziehungen  zur 
Heliotherapic,  O.  Bcrnhard.  Straldentherapie, 
September  10,  1919,  i.t,  520. 

Thoracoplasty.— The  need  of  a  suitable 
method  of  operation  for  the  many  patients 
on  whom  the  pneumothorax  treatment  could 
not  be  performed  prompts   the  author  to 
replace  the  extensive  and  dangerous  Fried- 
rich  operation  of  extrapleural  thoracoplasty 
or  total  resection  of  the  bony  chest  wall  by 
a  smaller  operation  with  the  removal  of  the 
hindmost  pieces  of  ribs  only,   under  local 
anesthesia.     This  has  changed  an  operation 
having  a  mortality  of  25  per  cent  to  one  of 
comparative  safety.     Indications  for  thora- 
coplasty  have   been   the  same  as  those  for 
pneumothorax  treatment,  no  patient  being 
operated  on  in  whom  a  pneumothorax  had 
not   been  previously   tried   without   result. 
The  operation  is  contraindicated  in  severe 
tuberculous  disease  outside  the  air-passages, 
in  other  severe  sj'stemic  diseases  threatening 
the  patient's  life,  in  great  debility,  in  acute 
and  rapidly  progressive  cases,  and  in  intol- 
erance to  novocaine-suprarenin.     Most  suit- 
able for  the  operation  are  chronic  fibroid 
cases  without  severe  acute  symptoms  with 
more  or  less  extensive  cavities;  cases  of  a 
sclerosing   or  destructive   character  in   the 
lower  lobe  which  usually  have  a  bad  prog- 
nosis   and    in    which    the    pneumothorax 
method,    though    practicable,    often    fails; 
those  which  relapse  after  resorption  of  the 
gas    following    repeated    artificial   pneumo- 
thorax;  and   those   with   extensive   pleural 
adhesions.     Patients  whose  heart  and  lungs 
ha\'e    become    accustomed    to    compression 
stand  thoracoplasty  particularly  well.     The 
line  of  incision  begins  posteriorly  a  few  cm. 
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away  from  the  spine  and  running  parallel 
to  it.  thence  dcsrcndinR  downwnrrl  and  for- 
ward  aInnK   the   tenth   cir  eleventh   ribs  as 
far  forward  and   upward  as  netessarv.     A 
0.5  per  cent  solution  of  novi)ralne-su|)rarenin 
is  injected  suhiutaneously  alonn  the  line  of 
incision.     Kach  intercostal  nerve  is  anesthe- 
tised  as  well  as  the  intercostal  space.     An 
nveraRC  of  1.50  to  I. SO  cc.  of  the  solution  may 
be  used  during  an  operation  without  any 
bad  effect.     The  rib.s  may  then  be  laiil  bare 
without   pain   and   stripped   of   their   peri- 
osteum.    If  necessary  the  operation  is  done 
in  two  sittinfTS  removing'  the  lower  ribs  I'irst 
in  order  to  avoid  aspiration  of  the  secretion 
of  cavities  into  an  uncompressed  lower  lobe. 
The  resected   ribs  include  the  first   to  the 
eleventh,  cutting  the  posterior  ends  of  the 
ribs  as  near  the  transverse  processes  as  pos- 
sible.    It  docs  not  greatly  matter  how  far 
the  sternal  end  is  carried  forward.     Total 
thoracoplasty    is    very    e.xhauslinK    to    the 
patient    and    must    be   quickly   performed. 
After  operation   the  capacity  of   the  half- 
chest   was  diminished   to  one-half  or  one- 
third  of  the  other  side  and  a  convex  scoliosis 
towards    the   diseased    side   nearly   alwa.\s 
develops.     The  influence  of   the  operation 
on  the  disease  in  successful  cases  is  often 
very    marked.     Cough    and    expectoration 
niarkedly  diminish  or  disappear,  the  bacilli 
in  the  sputum  fare  likewise,  and  the  tempera- 
ture gradually  becomes  normal.     Very  little 
d\pf  nea  results  from  the  operation.     Stethos- 
copy   reveals   medium  or  loud  rSlcs  in  the 
larger  bronchi  due  to  incomplete  compres- 
sion.    Of  40  cases  operated  on  in  Vcjiefjord 
Sanatorium,  Denmark,  from  October,  1916. 
to  June,  1919.  12  were  still  in  the  sanatorium 
considerably  improved,  4  died  in  consequence 
of  the  operation.  5  died  of  pulmonary  tuber- 
culosis in  spite  of  the  operation,  the  better 
lung  being  so  affected  as  to  render  them 
hopeless,    2    patients    were    worse,    and    4 
improved.    The  remaining  13  were  fully  re- 
stored to  health  and  able  to  work. —  Thoraco- 
plasty in  the  TrealmenI  of  Pulmonary  Tuber- 
culosis, C.  Saugman,   Tubercle.  April,  1920, 
i.  306. 

Surgical  Treatment  of  Pulmonary 
Tuberculosis. — There  arc  three  main  indi- 
cations for  operati\e  treatment'  1.  The 
qualitv  of  the  individual  resistance  of  the 
patient:  We  cannot  measure  the  individual 
resistance  of  a  patient  but  we  know  that  is 
constant;  therefore  b>-  watching  the  patient 
we  can  estimate  it.  It  ma>-  be  said  that 
when  the  ma.\imum  total  of  resistance  which 
can  be  obtained  is  insulTicient  to  control  the 
disease,  surgical  treatment,  if  practicable,  is 
strongly  indicated.  It  does  not  follow  that 
if  the  ma.\imum  total  is  adequate  for  con- 


trol, xurgical  treatment  i.t  unneceuary.  2. 
The  character  and  extent  of  the  mechanical 
chango:  The  most  constant  and  character- 
istic change  i<  the  fornvition  of  lilirous  tissue. 
So  long  as  the  shrinkage  due  to  the  librosLi 

is  limited  to  an  amount  which  cari  i !!•.• 

compensiited  for  by  surrounding  . 

case  may  l>e  regarded  as  in  the  eai 

But  when  the  .shrinkage  has  passed  beyond 

this  limit,  a  progressive  dilatation  and  di.*- 

tortion   of  the  bronchial   IuIk-s   lake  place, 

Croducing   a  condition  known  as  secondary 
ronchiectasis.     Medical   treatment    cannot 
do  much  to  com|)ensate  for  the  abnormal 
mechanical  conditions  which  are  responsible 
for  this.     liy  surgical  treatment  it  is  |»ssible 
not  only  to  diminish  but  even  to  abolish  the 
symptoms  due  to  these  secondary  changes. 
It  can  diminish  the  symptoms  of  bronchial 
dilatation  and  distortion.     3.  The  arrest  of 
certain  special  symptoms,  haemorrhage  and 
pain:  Surgical    treatment    can    be    used    to 
arrest  pain  b>-  separating  the  two  pleural 
membranes  from  each  other  by  the  injection 
of  gas  into  the  pleural  cavity.     Movements 
of  the  lung  can  be  reduced  by  keeping  the 
patient  at  absolute  rest  in  bed^  but  thb  docs 
not  abolish  the  normal  movements  of  respi- 
ration and  the  movements  associated  with 
coughing.     The  methods  of  treatment  de- 
vised to  abolish  movements  of  the  lung  are 
precisely  those  most  suitable  to  compensate 
for  the  abnormal  mechanical  changes  in  the 
lung  and  in  the  chest,  and  are  also  most 
efficient  for  the  arrest  of  haemorrhage.     The 
beneficial  effects  of  lung  collapse  are  well 
known.    This  method   cannot  be   used   in 
cases  where  indications  of  a  failing  heart 
exist  or  albumen  is  constantly  present  in  the 
urine.     There  are  two  methods  of  obtaining 
collapse  of  the  whole  of  the  lung — nitrogen 
displacement  (artificial  pneumothorax)  and 
rib  mobilization.     There  arc  two  methods 
of  producing  collapse  of  a  portion  of  the 
lung — local    replacement    by  foreign  bodies 
and  paralysis  of  the  diaphragm  by  section 
of   the   phrenic   nerve.     Artificial   pneumo- 
thorax is   not   a   serious  undertaking   from 
the  patient's  point  of  view,     ^^^len  collapse 
of  the  lung  bj-  rib  mobilization  b  considered, 
the  selection  of  the  case  requires  the  greatest 
care  and  consideration.    The  operation  for 
the  collapse  of  the  chest  wall  and  of  the 
lung  is  done  in  two  stages.     At  the  first  stage 
some  three  to  five  cm.  of  the  posterior  parts 
of  each  of   the   llrst   nine  or   ten   ribs   are 
removed.    .\t   the   second  stage,  the  costal 
cartilages  of   the    first   to   the   se\enth   rib 
inclusive  are  removed.     The  anaesthetic  is 
of  great  importance.     Ether  must   not  be 
given  to  patients  with  pulmonarv-   tubercu- 
losis.    Chloroform   is   more   suitable.     The 
interstd  of  time  which  elapses  between  the 
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first  and  second  stages  depends  upon  the 
degree  of  reaction  after  the  first  operation. 
The  greatest  advantage  is  obtained  if  the 
second  can  be  done  ten  days  after  the  first 
stage.  Partial  collapse  by  replacement  by 
a  foreign  body  is  applicable  to  those  cases 
in  which  the  disease  is  localized  to  the  upper 
lobe.  An  incision  is  made  through  the  third 
intercostal  space  down  to  the  parietal  pleura. 
This  is  stripped  off  the  inner  surface  and  of 
that  part  of  the  chest  wall  overlying  the 
upper  lobe.  The  collapsing  part  of  the  lung 
lea\-es  a  considerable  space  between  it  and 
the  chest  wall  which  is  then  filled  by  some 
foreign  unabsorbable  substance.  Paralysis 
of  the  diaphragm  by  section  of  the  phrenic 
ner\e  is  of  value  in  cases  where  there  is  con- 
siderable fibrosis  in  the  lower  lobe  and  in 
which  bronchial  dilatation  and  distortion 
have  developed.  As  to  the  division  of  the 
first  costal  cartilage,  the  balance  of  evidence 
is  against  the  probability  of  the  operation 
producing  any  material  benefit  in  cases  of 
apical  tuberculosis. — .4  Coiisidcralion  of  the 
Trcdlment  of  Pulmonary  Tuberculosis  by 
Surgical  Intervention,  H.  M.  Davies,  Tubercle, 
February,  1920,  i,  15. 

Artificial      Pneumothorax. — The     end 

results  are  presented  of  54  advanced  cases 
running  over  a  period  of  eight  years  from 
the  Berks  and  Bucks  sanatorium,  England. 
All  were  advanced  or  acute  cases  with  uni- 
lateral involvement.  In  12  it  was  not 
possible  to  establish  the  treatment  because 
of  pleural  adhesions.  Ten  of  these  have 
subsequently  died.  In  42,  treatment  was 
feasible.  Twenty-one  of  these  subsequently 
died.  Twenty-two  of  the  entire  number 
showed  a  marked  and  definite  improvement. 
Of  the  latter,  8  are  dead  and  1  is  going  down- 
hill, while  13  returned  to  their  former  occu- 
pations or  to  a  moderately  useful  life. 
These  results  were  obtained  when  all  else 
seemed  hopeless  (2  arriving  in  a  dying  condi- 
tion) and  even  the  8  that  died  enjoyed  a 
period  of  betterment  for  a  year  or  more 
with  subsequent  relapses.  The  treatment 
has  its  best  chance  in  a  sanatorium  where 
encouraging  object  lessons  are  always  on 
hand  as  patients  are  helped  more  by  seeing 
good  results  "in  the  flesh"  than  by  any  expla- 
nation of  theory.  No  other  procedure  offers 
as  good  a  hope  of  improving  the  dreary  lot 
of  an  advancing  case  of  phthisis  as  does  the 
successful  induction  of  an  artificial  pneumo- 
thorax.—  The  Value  of  Arlifieial  Pneumo- 
thorax, Esther  Carling,  Tubercle,  June,  1920, 
i,  411. 

Necropsy  after  Induced  Pneumo- 
thorax.— Necropsy  showed  the  complete 
cure  of  the  tuberculous  cavity  in  the  lung 


treated  by  induced  pneumothorax  for  thirty 
months.  Death  was  due  to  intercurrent 
influenzal  pneumonia  in  the  other  lung 
Slight  tuberculous  lesion  in  the  latter  had 
healed  likewise.  The  healed  tuberculous 
lesions  were  of  the  torpid,  cheesy  type. 
Burnand's  experience  indicates  that  the 
minimum  period  for  effectual  collapse  ther- 
apy in  advanced  cases  is  two  or  three  years. 
He  adds  further  that  fourteen  of  his  twenty 
pneumothorax  patients  passed  unscathed 
through  intercurrent  influenza;  six  died. — 
Tubcrculose  cavilaire  chronique;  pneumo- 
thorax arlijiciel;  dccet  par  grippe;  autopsie, 
M.  R.  Burnand.  Bull.  d.  I.  Soc.  Med.  d.  Hop., 
November  21,  1919,  xUii,  983. 

Treatment  of  Surgical  Tuberculosis. 

— The  combined  treatment  of  surgical  tuber- 
culosis by  sunlight,  passive  hyperemia  and 
the  internal  administration  of  iodine  in  the 
form  of  sodium  iodide  gave  best  results.  It 
is  impossible  to  apply  surgical  treatment  in 
all  cases  of  bone,  joint  and  gland  tuberculosis 
because  of  the  large  number  and  vnde  extent 
of  the  foci,  together  with  the  weakened  condi- 
tion of  the  patient.  The  intensity  of  the  sun 
rays  at  high  altitudes  and  in  the  lowlands 
varies  little;  so  also  the  period  of  treatment. 
Fixation  bandages  were  not  necessary. 
Tuberculin  treatment  gave  best  results 
in  the  beginning  softenings  of  glandular 
tuberculosis  in  children;  also  in  diseases  of 
the  bones  and  urogenital  tract.  Tuberculin 
however  is  not  sufficient  to  accomplish  per- 
manent cures  in  these  cases.  With  helio- 
therapy unusually  severe  tuberculosis  of  the 
joints  has  been  cured  and  adequate  joint 
rnotion  restored;  patients  sixt}'  years  old, 
with  severe  tuberculosis  of  the  spine,  have 
recovered.  In  the  Hohenlychen  surgical 
clinic  in  most  cases,  just  after  a  tuberculous 
focus  has  cleared  up  or  even  before,  tuber- 
culin treatment  is  instituted  to  prevent  new 
foci.  Sunlight  treatment  is  applicable  to 
all  surgical  tuberculosis. — Zur  Fragc  dcr 
Behandlung  der  aiisseren  Tuberkulose,  E. 
Kisch,  Miinch.  med.  Wchnschr.,  November  7, 
1919,  Ixvi,  1283. 

Tuberculin     Treatment.— Conclusions: 

In  cases  of  chronic  tuberculous  ulcers,  tuber- 
culides, tuberculous  sinuses  associated  with 
bone,  joint  or  glandular  disease  or  persisting 
after  operation  upon  tuberculous  foci  (fjep- 
tonitis,  salpinigitis,  epidid>iiutis,  mastitis) 
tuberculin  gives  satisfactory  results.  It 
may  be  administered  in  dispensary  and 
clinic  while  the  patient  continues  at  work. 
Many  of  the  patients  came  for  treatment  at 
the  noon  hour  from  factories  and  workshops. 
Small  doses  apparently  give  most  satisfactory 
results.     B.E.  or  O.T.  were  used  in  a  1  in 
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100,000  dilution  and  the  do-^e  varied  from 
0.2  cc.  of  this  dilution  to  1  cc.  It  is  a  valu- 
able adjumt  to  surgical  measures.  The 
similarity  o(  certain  tulxrrculous  spccirtc  ul- 
cerative skin  conditions  is  to  he  lx)rne  in 
mind  ami  a  Was  crmann  test  is  adviNiible 
before  undertaking  treatment.  — y"H/'frc«/i« 
in  Treatnitnl  u-ith  Sf>ediil  Rejereiicc  lo  Xon- 
Pulmoititrv  Tiibcreidosis,  J.  II.  Elliott  and 
C.  Shfiird,  Jr.,  Transcul.  Canad.  Assn.  for 
the  Prev.  of  Tiiberc,  tviii,  6-1. 

Atoxic  Antituberculosis  Vaccine.-  The 

immunizing  process  stimulates  cellular  activ- 
ity and  thereby  makes  demands  on  the  body 
which  must  be  met  by  remineralization  and 
recalcilicalion  lo  compensate  for  the  loss 
of  carbonates  and  phosphates  of  lime  and 
maRnesia,  iron  and  silica  in  the  lunRS  and 
most  of  the  orsans  of  the  consumptive. 
AccordinK  to  Robin  the  coefl'icient  of  demin- 
eralizalion  of  the  healthy  person  is  .'0  per 
cent;  of  the  consumptive  in  the  primary 
stage.  .'7  per  cent;  in  the  secondary  stage, 
51.46  per  cent;  in  the  third  period,  29.64  per 
cent,  the  latter  being  smaller  because  the 
body  then  has  little  to  lose;  and  in  the  more 
affected  regions  the  demincralization  as  to 
silica  goes  as  high  as  50  per  cent.  The 
healthy  portions  are  rich  in  phosphoric  acid 
and  potassium  and  poor  iii  chlorine  and 
sodium.  There  is  not  sulVicienl  nitrogen  in 
the  lung  for  that  which  is  destroyed.  Re- 
calcification  increases  organic  resistance  and 
aids  in  the  fibrocalcareous  transformation  of 
tuberculous  lesions.  Other  substances  neces- 
sary for  remineralization  are  potash,  iron, 
silica  and  manganese.  Renon  attributes  the 
demineralization  of  consumptives  to  dys- 
peptic troubles  with  hyperchlorydra  and 
acid  fermentations.  Robin  to  individual  pre- 
disposition and  to  b.acillarv  infection.  Alter 
giving  in  detail  the  directions  of  Robin  and 
Ferrier,  the  author  lays  down  his  own  dietetic 
regimen.  The  diet  of  the  consumptive 
should  consist  of  wholesome,  nutritious  and 
easil\-  digested  food,  adapted  to  individual 
needs,  but  not  given  to  excess.  Febrile 
conditions  are  best  combated  by  a  reduction 
of  food.  The  food  gi\en  should  comprise 
105  grams  of  protein.  50  grams  of  fals,  250 
grams  of  carbohydrates  and  24  cc.  of  alcohol. 
The  tendency  to-day  is  to  feed  the  consump- 
tive as  the  ordinary  health>-  individual, 
changing  the  quantity  only  according  to  the 
state  of  the  digestion  and  nutrition.  The 
patient  should  live  in  the  country,  if  possible, 
m  a  large  room  with  large  windows  with 
shutters  to  close  at  night  so  that  he  does 
not  get  the  chill  air  direct.  He  should  go 
to  bed  between  8  and  9  and  arise  between  7 
and  8.  A  half  hour  walk  after  meals  is  rec- 
ommedded.    Sports,    games    and    tobacco 


should  be  avoided.  Sexual  intercourse  U 
dangerous.  Prophylactic  measures  must  be 
very  strict.  Patients  should  use  s|K.-cial 
pocket  cusiiidors,  and  should  cover  the 
mouth  with  a  [uiper  handkerchief  when 
coughing.  These  should  be  burned  after 
use.  The  table  ware  should  be  boiled  for 
ten  minutes  in  a  solution  of  soda.  Napkins 
should  be  sterilized  before  washing  and  the 
same  should  be  done  to  clothing.  Walls  and 
floor  of  the  room  should  be  disinfected  every 
three  months. — Atoxic  Aniitubfrciilosis  Vac- 
citie;  Reminrralization  and  RccaUificalion, 
J.  Davila,  Sanidad  y  litnrfictncia,  July, 
AiigUil,  .Srptrmbrr,  1919,  x.cii,  31. 

Occupational  Therapy.— Suitable  hand- 
icrafts taught  under  proper  conditions  to 
convalescent  patients  with  tuberculosis  arc 
valuable  in  many  ways.  We  are  realizing 
more  and  more  clearly  the  subtle  reaction 
of  the  mind  and  spirit  upon  the  body.  Dis- 
couragement, worry,  or  grief  lessen  our  vital- 
ity, whereas  success,  happiness  and  enthusi- 
asm bring  us  new  life  and  vigor.  If  this  is 
true  in  health,  how  much  more  so  is  it  true 
when  physical  and  nervous  rf^istance  is 
impaired  by  illness?  One  of  the  hardest 
things  about  an  illness  is  the  patient's  reali- 
zation of  loss  of  time,  strength  and  useful- 
ness. If  we  can  lessen  this  feeling  and 
make  the  invalid  more  cheerful  by  permit- 
ting him  some  occupation,  we  give  him  a 
chance  to  forget  himself.  He  derives  pleas- 
ure from  this  and  recovers  more  quickly. 
.■\  skilled  teacher  should  be  employed  and 
she  should  be  given  a  reasonable  number  of 
patients  to  teach  and  should  have  assistants 
to  prepare  materials  and  design  the  various 
articles  to  be  made.  The  workroom  should 
be  cheerful  and  pleasing  in  color  and  decora- 
tion. Work  done  by  the  invalid  should  be 
good  in  form  and  color.  Work  badly 
planned  and  poorly  e.\ecuted  reacts  unfavor- 
ably upon  the  patient.  Bed  patients  can 
learn  to  weave  in  rallia.  cotton,  silk,  or  wool, 
to  cut  leather  for  bags,  belts,  mats,  and  to 
make  toys.  The  writer  suggests  that  there 
be  a  visting  occupational  teacher  association 
modelled  on  the  plan  of  the  visiting  nurse 
association  so  that  patients  may  be  given 
this  opportunity  in  their  homes,  in  small 
hospitals  and  sanatoriums. — Occupational 
Therapy  and  Tuberculous  Patients,  B. 
Thompson,  J.  Outdoor  Life,  .iugiisl,  1920, 
xvii,  219. 

Occupational  Therapy. — Occupation  as 
a  therapeutic  measure  has  only  m  recent 
\ears  been  de\eloped  to  the  point  of  success- 
ful applicability  to  the  sanatorium  treatment 
of  tuberculous  persons.  Of  the  four  funda- 
mental principles  of  the  cure,  namely,  proper 
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food,  fresh  air,  graduated  exercise  and  rest, 
occupation  is  directly  associated  with  the 
last  two  and  indirectl)-  with  the  food-factor, 
through  its  influence  upon  digestion.  Since 
we  Inow  that  rest  is  essential  to  successful 
treatment,  we  need  only  put  the  patient  to 
bed  to  secure  this  requirement  but  the  de- 
gree of  rest  secured  will  depend  upon  the 
extent  to  which  muscular  activity  may  be 
minimized  and  mental  contentment  pro- 
moted. Patients,  undergoing  treatment, 
think.  JIuch  of  the  success  of  the  treatment 
depends  upon  what  these  thoughts  are. 
Unfortunately,  in  many  cases,  this  undirected 
thought  leads  to  disaster.  Worr>-,  exagger- 
ation of  personal  ills  and  uncertainty  of  the 
future  are  examples  of  a  mental  state  opposed 
to  rest.  In  this  case  occupational  therapy 
acts  as  a  sedative  to  the  entire  nervous  sys- 
tem. Useful  occupation  increases  self-re- 
spect and  self-reliance.  The  Muirdale  Sana- 
torium at  Wauwatosa,  Wisconsin,  looks 
upon  occupational  therapy  as  indispensable 
to  the  morale  and  discipline  of  the  institu- 
tion. The  patient  considers  occupation  as 
a  privilege  and  a  denial  of  rights  to  the  work- 
shops as  a  punishment. —  The  Value  of 
OccHpalional  Therapy  in  Tuberculosis  San- 
atoria from  a  Medical  Administrative  Stand- 
point, G.  L.  Bellis.J.  Outdoor  Life,  August, 
1920,  xvii,  221. 

The  Dispensary  Treatment  of  Phthi- 
sis.— The  following  is  derived  from  a  four 
years  study  of  tuberculosis  in  the  county  of 
Middlesbrough  with  a  population  of  about 
125,000  people.  A  patient  is  kept  under 
observation  till  death  or  till  he  may  be  con- 
sidered safe,  e.g.,  till  after  two  years  of  ordin- 
ary life  without  the  display  of  any  tendency 
to  the  increase  of  the  tuberculosis  incidence. 
Nurses  are  the  ke\-note  of  this  system. 
There  should  be  one  nurse  to  every  30,000 
and  one  doctor  to  e\'ery  60,000.  By  this 
method,  the  death  rate  has  been  reduced 
from  95  deaths  in  1914  to  69  deaths  in  1918, 
excluding  those  below  sixteen.  The  after 
care  of  patients  is  also  considered.  The 
total  costs  of  the  dispensary  are  somewhere 
between  three  and  five  pounds  per  case 
treated,  whereas  sanatorium  treatment 
amounts  to  five  times  as  much  per  patient. 
The  whole  question  can  be  summed  up  as 
follows:  1.  The  dispensary  system  prop- 
erly carried  out,  should  be  the  main  line  of 
defence  against  tuberculosis,  as  being  both 
essentially  efficient  and  economic.  2.  San- 
atoriums  for  early  cases  are  valuable  as  a 
direct  aid  to  dispensary  treatment.  3. 
The  theories  of  advanced  tuberculosis  should 
be  reconsidered.  4.  An  effort  should  be 
made  to  find  out  how  much  acute  pulmon- 
ary tuberculosis  exists.     5.  The  reasons  for 


the  failure  of  early  notification  should  be 
investigated.  6.  The  present  form  of  sta- 
tistics should  be  revised. —  The  Dispensary 
Treatment  of  Phthisis.  What  it  Mav  Achieve, 
H.  A.  Ellis,  Tubercle,  February,  1920,  i,  219. 

The  Discharged  Soldier  and  Sanato- 
rium Treatment.— The  tuberculous  soldier, 
perhaps  more  than  any  other  patient,  dis- 
likes the  ordered  routine  of  sanatorium  life, 
particularly  when  curtailment  of  exercise  or 
confinement  to  bed  is  necessary.  Nothing 
does  more  to  prevent  dissatisfaction  among 
sanatorium  patients  than  the  provision  of 
suitable  employment.  Occupational  ther- 
apy in  the  form  of  technical  instruction  and 
employment,  should  be  intelligently  adapted 
to  the  patient's  physical  and  mental  require- 
ments in  such  a  way  that  interest  in  treat- 
ment will  be  aroused  and  maintained. 
Motor-driving  and  minor  repairs,  boot  re- 
pairing, metal  work,  basket-making,  toy- 
making,  wood-carving,  joinery,  poultry- 
farming,  bee-keeping,  pig-breeding,  drug  and 
seed  growing,  and  market  gardening  are  suit- 
able forms  of  occupational  therap>-  which 
are  within  the  scope  of  most  sanatoriums. 
Facilities  are  also  necessary  for  suitable 
forms  of  recreation.  It  is  unwise  to  conduct 
a  sanatorium  on  lines  similar  to  a  peniten- 
tiary.—  The  Discharged  Soldier  and  Sanato- 
rium Treatment, G.  B.  Dixon,  Brit.  J.  Tnberc, 
April,  1920,  .tiv,  67. 

Chemotherapy  of  Tuberculosis  with 
Particular  Reference  to  the  Cerium 
Salts  Treatment.— The  trouble  with  chem- 
otherapy of  tuberculosis  is  that  it  is  too 
difficult,  and  especially  it  is  too  slow.  The 
few  observations  of  the  inhibitorj'  activity 
of  salts  of  cerium  and  some  other  rare  earth 
metals  (especially  samarium,  neod3'mium 
and  praseodymium)  were  made  on  the  growth 
of  tubercle  bacilli  in  cultures,  possibly  be- 
cause they  are  rare  substances  and  had  not 
yet  been  shown  to  be  valueless  in  tubercu- 
losis. According  to  the  figures  given,  the 
inhibitory  action  of  these  salts  is  not  at  all 
high,  about  one  to  five  parts  per  thousand 
being  required  to  prevent  growth,  which  may 
be  contrasted  with  gold  chlorid,  which  in- 
hibits when  in  dilution  of  1:2,000,000,  and 
yet  which  in  the  careful  studies  of  DeWitt, 
as  in  the  earlier  observations  of  Koch,  could 
not  be  made  to  show  any  favorable  influence 
on  tuberculosis  in  animals.  Innumerable 
substances  have  a  more  powerful  inhibitory 
effect  on  tubercle  bacilli  than  these  rare 
earth  salts.  Much  is  made  of  the  reduction 
of  the  fat  content  of  the  tubercle  bacilli 
grown  on  mediums  containing  these  salts, 
the  fat  being  reduced,  it  is  said,  from  25  to 
40  per  cent  to  16  to  22  per  cent;  but  we  know 
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of  no  evidence  that  such  variations  in  fat 
content  have  any  siRnil'icunt  relation  to  the 
virulence  of  the  tubercle  bacillus  for  man. 
As  far  as  we  can  learn,  no  attempts  were 
made  to  determine  the  capacity  of  the  salts 
of  the  rare  earths  to  kill  tubercle  bacilli,  and 
there  b  no  report  made  of  any  systematic 
study  of  their  etTecIs  on  experimental  tuber- 
culosis in  animals,  in  which  alone  accurate 
controls  can  be  made.  We  merely  have  the 
statement  that  on  the  basis  of  this  slisht 
inhibitory  effect  in  cultures,  and,  what  is 
perhaps  more  important,  a  capacity  to  cause 
a  mononucleosis,  a  small  number  of  cases  of 
human  tuberculosis  have  been  treated  with 
cerium  salts  by  repeated  intravenous  injec- 
tions. These  cases,  less  than  a  hundred  in 
the  reports  published,  have  now  been  ob- 
served at  most  a  few  months,  and  it  is  be- 
lieved that  cutaneous,  glandular  and  chronic 
afebrile  tuberculous  pulmonary  lesions  have 
been  improved,  and  that  patients  with  active 
pulmonary  tuberculosis  have  been  made 
worse.  There  is  no  mention  of  control 
patients  given  the  same  general  care  without 
the  salts.  Possibly  cerium  earth  salts  help 
the  tuberculous.  The  evidence  so  far  pre- 
sented, however,  is  nothing  to  get  excited 
about.  Many  other  agencies,  now  forgotten, 
have  had  as  much  and  more  reported  in 
their  favor  at  this  stage  of  their  history.  We 
cannot  find  support  for  the  statement  of 
Rfnon:  "The  results  obtained  by  Grenet 
and  Drouin  with  the  sulphate  of  the  cerium 
earths  are  certainly  the  most  scientific  yet 
realized  in  the  chemotherapy  of  tuberculo- 
sis." We  find  much  more  support  for  the 
closing  statement  of  Paul  Lewis's  address: 
"Certainly  it  will  be  a  most  unfortunate 
thing  for  the  progress  of  tuberculosis  re- 
search if  every  substance  showing  interesting 
properties  in  the  laboratory  is  immediately 
rushed  to  the  clinic  regardless  of  conse- 
quences. In  this  situation  patience  is  to 
be  taken  more  than  usually  as  an  evidence  of 
virtue." — Editorial,  J.  Am.M.  Ass.,  July  2-4, 
1920,  l.t.tT,  246. 

Vegetable  Proteins  In  Pulmonary  Tu- 
berculosis.— In  20  cases  of  pulmonary  tu- 
berculosis treated  with  vegetable  proteins 
the  results  were  not  uniform,  due  to  the  tv-pe 
of  cases,  the  doses  and  intervals  at  which 
the  injections  were  given  and  to  the  cooper- 
ation given  by  the  patient.  The  complete 
history  of  two  of  these  cases  is  given.  The 
dose  and  the  time  of  injection  should  be 
carefully  controlled;  otherwise,  the  paren- 
chymatous lung  reaction  may  be  more  than 
the  patient  can  stand.  Institutional  treat- 
ment in  addition  would  offer  the  best  chances 
for  improvement.  As  effects  of  this  treat- 
ment we  may  anticipate  reduction  of  cough 


and  expectoration,  a  lessened  feeling  of  gen- 
eral tiredness  and 'a  tendency  towards  scler- 
osis. I'roteogen  therapy  is  supposed  to  pro- 
duce a  bactericidal  action  upon  the  tubercle 
bacillus,  dissociating  its  fatty  capsule  and 
eliminating  the  liberated  toxins.— t'o«/rifru- 
tion  to  the  Trriitmeut  of  Pulmottiiry  Tubtr- 
(ulosis,  R.  /.ueblin,.\Ifd.  Rec,  July  31,  1920. 
xcviii.  176. 

TreatmentorTuberculoats  with  Salts  of 
Cerium. — Several  I-'rench  investigators  have 
for  eight  years  been  conducting  a  research 
on  cerium  and  other  uncommon  metals  in 
tentative  chemotherapy  of  tuberculosis. 
Two  facts  seem  to  be  established,  namely, 
that  the  salts  of  the  cerium  earths  rc-<luce  the 
fats  of  the  tulwrcle  bacillus  in  cultures  to 
which  these  salts  have  been  added,  and  that 
these  salts  induce  a  mononuclear  leukocyto- 
sis in  man  and  animals.  Grenet  and  Drouin 
selected  the  sulphates  of  samarium,  neo- 
dymium  and  praseod\mium,  and  report  a 
year's  work  with  the  clinical  application  of 
these  cerium  metals.  They  inject  by  the 
vein  from  2  to  5  cc.  of  a  2  per  cent  solution 
for  twenty  days;  then  stop  for  fifteen  or 
twenty  days,  and  then  give  a  second  and  a 
third  series  of  injections.  They  summarize 
details  of  8  cases  of  tuberculous  glands;  10 
of  lupus;  5  of  verrucous  tuberculous  lesions; 
8  of  erj-thcmatous  lupus,  and  23  of  pulmo- 
nary tuberculosis.  The  external  tuberculous 
lesions  healed  and  chronic  apvTctic  pulmo- 
nary tuberculosis  showed  considerable  im- 
provement if  not  an  actual  cure.  The  gen- 
eral health  improved,  the  e.\pectoration 
became  less  purulent  and  less  profuse,  the 
physical  signs  became  modified  and  disap- 
peared and  the  bacilli  sometimes  disappeared 
from  the  sputum  or  if  they  were  still  found 
in  the  sputum  they  showed  extremely  pro- 
nounced modifications  and  took  stains  badly. 
Three  guinea  pigs  inoculated  with  these  mod- 
ified bacilli,  after  losing  weight  for  two 
weeks,  had  regained  their  health  by  the  end 
of  two  months.  .\  fourth,  recently  inocu- 
lated, shows  no  signs  of  disease,  confirming 
the  great  reduction  in  the  virulence  of  the 
bacilli.  Will  the  latent  and  well  tolerated 
lesions  flare  up  again?  Time  alone  will 
tell,  but  the  improvement  in  all  seems  to 
be  continuing,  and  the  apparent  cure  has 
persisted  now  for  several  months.  The  re- 
sults, such  as  they  arc,  are  very  interesting: 
a  direct  action  on  the  bacillus,  an  action  on 
the  human  organism  by  favoring  the  pro- 
duction of  sclerosis,  perhaps  on  account  of 
the  enormous  mononuclear  leukocytosis 
induced.  These  cerium  salts  should  be  used 
only  in  the  afebrile  cases  of  pulmonary 
tuberculosis,  stopping  at  once  if  fever  de- 
velops.   If  these  precautions  are  not  ob- 
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served,  discredit  may  be  brought  on  a 
method  which  is  still  in  the  experimental 
stage,  but  which  already  seems  to  offer  real 
hope. —  Trailemcnt  dcs  injections  tnbcrailciix 
chroniqucs  par  les  sds  de  Irrres  ceriquci,  II. 
Grenct  6*  //.  Drouin,  Bull.  d.  I.  Soc.  Med.  d. 
HSp.,  May  7,  1920,  .tliv,  5SQ. 

Sulphates  of  Cerium  In  Pulmonary 
Tuberculosis. — The  Grenet  and  Drouin 
method  was  followed  in  twenty  cases.  Pro- 
gressive improvement  will  be  the  rule,  when 
treatment  is  applied  in  the  early  stage  with- 
out waiting  for  advanced  pulmonary  lesions. 
As  the  treatment  seems  to  act  on  the  tuber- 
cle bacilli  alone,  it  might  be  advisable  to 
add  some  medication  to  act  on  the  second- 
ary infections. — ResuUats  du  trailemcnt  de 
quclques  cas  de  tnbcrculose  pulmonairc  chron- 
iqiie  par  les  sulfates  de  lerrcs  ramcs,  Esnanlt 
&•  Broil,  Bull  d.  I.  Soc.  Mid.  d.  HSp.,  May 
7,  1920,  xliv,  606. 

Salts  of  Cerium  Metals  in  Cliemother- 
apy  of  Tuberculosis.— Rfnon  reviews  his 
eight  years  of  research  on  a  large  number  of 
salts  of  not  commonly  used  metals,  hoping 
to  find  some  that  would  reduce  the  viru- 
lence of  the  tubercle  bacilli  in  the  organism 
while  rendering  the  soil  of  the  organism  less 
favorable  for  its  development.  The  sul- 
phates of  some  of  the  cerium  metals  reduce 
the  fats  of  the  tubercle  bacillus  from  25  or 
40  per  cent  to  22  or  16  per  cent.  He  men- 
tions other  salts  which  induce  mononucleosis 
in  man  and  animals  but  are  too  toxic  for 
clinical  use.  The  results  obtained  by  Grenet 
and  Drouin  with  the  sulphates  of  the  cerium 
earths  are  certainh'  the  most  scientific  yet 
realized  in  the  chemotherapy  of  tuberculosis. 
In  controlling  their  results,  their  technic 
must  be  carefully  followed,  and  the  warning 
heeded  that  in  acute  forms  of  tuberculosis 
no  benefit  follows  and  the  lesions  may  even 
be  aggravated.  In  the  five  cases  he  has 
just  begun  to  treat,  the  injections  are  well 
tolerated  and  the  leukocvtosis  has  run  up 
from  10,000  to  20,000,  26,000  or  40,000  with 
from  18  to  23  per  cent  mononuclears: — Snr 
la  chimiotkerapie  de  la  tnbcrculose  par  les 
sulfates  de  tcrrcs  rarcs,  L.  Renon,  Bull.  d.  I. 
Soc. Med.  d.  116 p., May  7,  1920.  xliv,  602. 

Treatment  of  Tuberculosis  by  Myco- 
leum. — Mycoleum  is  a  fatty  or  oily  prep- 
aration from  organisms  of  the  genus  myco- 
bacteraceae  or  the  acid-fasts.  Its  use  was 
begun  in  1908.  When  a  tuberculous  patient 
receives  it  by  h.vpodermic  injections  his 
immunity  is  raised  dose  by  dose  to  a  higher 
and  higher  level,  until  finally  there  comes  a 
time  when  he  fails  to  react  and  is  apparently 


cured.  During  the  first  year  there  is  very 
little  change  in  the  patient  but  as  the  injec- 
tions are  continued,  being  given  monthly 
or  in  very  bad  cases  every  three  weeks,  the 
patient  begins  to  show  improvement.  It 
may  take  from  one  to  five  years  for  a  patient 
to  be  cured,  but  then  rarely  is  a  relapse  re- 
ported. It  takes  from  three  to  six  months 
to  prepare  a  dose  of  mycoleum.  This  is  the 
reason  for  its  scarcity.  If  the  first  three 
doses  do  not  cause  a  slight  reaction,  there  is 
no  use  of  giving  any  further  injections. 
Miliary  tuberculosis  and  tuberculous  menin- 
gitis do  not  react  except  in  the  early  stages. 
Continued  negative  reactions  at  spaced  inter- 
vals indicate  that  the  disease  has  been  eradi- 
cated. Genitourinary  tuberculosis  without 
undue  bladder  contraction  yields  satisfac- 
torily to  mycoleum.  Even  if  long  standing 
chronic  cases  cannot  be  cured,  it  is  possible 
to  enable  the  patient  to  live  in  comfort  and 
to  support  himself  and  family  and  feel  well 
enough  to  enjoy  life.  In  cases  of  tubercu- 
losis of  the  bones  and  joints,  it  is  necessary 
to  administer  from  six  to  twelve  doses  of 
mycoleum  before  drastic  surgical  measures 
are  thought  of.  In  intestinal  cases,  one  may 
expect  to  see  an  immediate  subsidence  of 
such  symptoms  as  gas,  tenderness,  consti- 
pation, rigidity,  distention  and  vomiting 
together  with  the  severe  attacks  of  pain  and 
often  fluid  in  the  flanks.  The  patient  can  go 
about  his  business  and  take  his  doses  within 
reasonable  limits.  Pulmonary  tuberculosis 
has  also  done  well  under  treatment. 
Monthly  doses  are  given,  among  other 
reasons  because  in  some  cases  a  marked  in- 
flammatory local  reaction  keeps  up  for  two 
and  three  weeks.  Eighteen  cases  are  re- 
ported.—  Treatment  of  Tuberculosis,  Clinical 
Case  Records.  B.  S.  Paschall,  N.  York  M.  .J., 
July  17  and  24,  1920,  c.tii,  95  and  127. 

Tuberculosis  Immunity  Among  Sul- 
phur Dioxide  Worlcers. — With  data  col- 
lected from  38  of  the  largest  industrial  es- 
tablishments in  the  United  States  engaged 
in  the  manufacture  or  handling  of  sulphur 
dioxide  and  sulphuric  acid,  the  author  arrives 
at  the  following  conclusions:  1.  The  per- 
centage of  cases  of  tuberculosis  among  work- 
ers around  sulphur  dioxide  and  sulphuric 
acid  is  negligible.  2.  Sulphur  dioxide  and 
the  fumes  of  sulphuric  acid  appear  to  act 
as  preventives  of  tuberculosis  and  possibly 
as  a  cure  in  incipient  cases,  with  the  excep- 
tion perhaps  of  fibroid  phthisis.  3.  The 
author  welcomes  additional  data  from  any 
source  along  these  lines. — Immunity  to 
Tuberculosis  Among  Workers  in  Sulphur 
Dioxide,  F.  Tweddell,  Med.  Rec.,  August 
21,  1920,  xcviii,  310. 
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Public  Health  Service  takes  over  Army 
Hospitals. — Two  army  hospitals,  one  in 
North  Carolina  and  the  other  in  \ew  York 
harbor,  will  be  taken  over  by  the  United 
States  Public  Health  Ser\nce  during  the  first 
week  in  November,  1920.  The  North  Caro- 
lina hospital  (O'Reilly  Hospital),  which  is 
at  Oteen,  eight  miles  from  .Xsheville,  will  be 
continued  as  a  tuberculosis  hospital  with 
about  1000  beds.  Dr.  \V.  M.  Foster  will  be 
in  temporarj-  charge.  The  location  of  the 
hospital  is  beautiful  and  the  institution  is 
admirably  adapted  to  the  treatment  of  tuber- 
culous disease.  The  buildings  were  erected 
by  the  army  for  that  particular  purpose  and 
are  superior  to  most  of  those  in  base  camps. 
Two  of  the  wards  will  be  remodeled;  and 
some  additional  buildings  will  be  erected 
for  the  use  of  the  staff,  especially  the  mar- 
ried staff,  for  whom  no  accommodations  now 
e.xist.  The  present  patients  will  probably 
remain,  if  the  hospital  equipment  can  be 
taken  over  with  them.  The  nurses,  except 
those  who  wish  to  take  accrued  leave,  will 
Teraa'm.— From  a  Imllelin  of  U.  S.  Public 
Health  Servicf. 

To  Distinguish  Exudates  from  Trans- 
udates.— The  authors  commend,  as  very 
reliable,  Sochanski's  technic  for  this  purpose. 
It  never  failed  in  the  thirty-eight  cases 
tabulated.  The  reagent  is  made  with  1  cc. 
each  of  a  1  per  cent  solution  of  phenolphtha- 


lein  and  of  tenth-normal  solution  of  sodium 
hydro.xid  to  which  double  distilled  water  Is 
added  to  a  total  of  100  cc.  To  9  cc.  of  this 
fluid  is  added  a  drop  of  the  fluid  to  be  tested. 
The  reagent  was  always  decolorized  when 
the  fluid  was  an  exudate  while  the  tint  re- 
mained unchanged  with  the  transudates. 
The  reaction  can  be  made  more  sensitive  by 
using  smaller  amounts  of  the  reagent.  The 
findings  are  more  reliable  tlian  with  deter- 
mination of  the  albumin  with  other  tests  of 
the  kind,  as  is  shown  by  the  parallel  findings 
with  titration  and  other  tests.— iVijKjAi'j 
Mclhode  til  .■\d<kitUlse  of  Exsudaits  og 
Transsiidalcs,  R.  B.  Larsen  and  K.  Seeker, 
nospilalstid.  Hay  5,  1920,  Itiii,  273. 

General    Paresis    In    Tuberculosis. — 

Roquc  and  Cordicr  describe  a  case  of  appar- 
ently t>'pical  paretic  dementia  in  a  man  of 
fifty  with  pront)unccd  tuberculosis  of  long 
standing  and  s\7>hilis  acquired  thirty-four 
months  before  death.  Necropsy  rc\caled 
tuberculous  meningitis  and  old  tuberculous 
lesions  in  the  cortex.  They  do  not  venture 
to  decide  whether  the  case  is  one  of  general 
paresis  masquerading  as  an  ordinary  lesion, 
or  whether  the  tuberculous  leptomeningitis 
produced  the  syndrome  of  s\-philitic  general 
paresis. — Dii  syndrome  de  paralysit  glniraU 
ail  cours  de  la  miningile  liiTxritUeuse  de 
I'aduUe.S.  Rogue  owl  V.  Cordier,  Paris  Mid,, 
Ma\  22.  1020.  x.  417. 
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Deaths  and  Doalh  Ratos  from  Pulmo- 
nary Tuberculosis  In  New  York  City  and 
State.  The  follinvinK  labli-,  ^^)lnvinK  t'K-" 
ilcalh-.  and  death  rates  from  pulmonar>' 
tulicriulosi^  for  N'c-w  Vork  City  and  State, 
for  AuRU-t,  <lurinK  the  yenr-i  1914  to  IfliO 
inclusive,  are  taken  from  the  Monthly  Vilal 
SlJlislifs  Rex'iru',  .Vr.c  York  Stale  Depart- 
mfHt  of  Hf,illh,  Octobfr.  1920,  Nru'  Series, 
vol.  i   HO.  S. 

Itinerant  Consultation  Service. — Con- 
sultation ser\-icc  for  the  detection  of  tuber- 
culosis had  its  inception  in  the  Framinc- 
ham  Health  Demonstration.  It  was  found 
that  the  time  of  one  of  their  chiefs  was  being 
rcquestc*!  rcRularly  by  practlsinR  physicians. 
In  Barnstable  County  the  resident  physician 
of  the  county  tuberculosis  sanatorium  acts  as 
consultant.  Durinp  the  first  year  propa- 
ganda carried  directly  to  the  people  was  not 
attempted.  The  scheme  was  to  work 
through  the  physicians.  visitinR  nurses  and 
the  local  hcilth  board.  In  the  handlinR  of 
the  cases  it  had  to  be  decided  whether  to 
permit  discussion  in  the  presence  of  the 
patient.  Two-thirds  of  the  physicians  on 
Cape  Cod  have  used  the  consultation  ser\'ice. 
Five  to  sbt  consultations  are  expected 
monthly.  During  the  year,  148  patients 
were  examined:  77  in  the  clinics,  71  in  con- 
sultation; and  27  out  of  44  positive  cases 
were  diagnosed  at  first  hand  by  the  consult- 
ant. The  function  of  the  consultant  in 
prognosis  and  treatment  is  most  impor- 
tant. Twelve  out  of  58  adults  who  were 
found  nontuberculous  were  suffering  from 
asthma.  The  ratio  of  dead  to  living  tuber- 
culous has  been  increased  from  1  to  3.5  to 
1  to  5.  In  Pro\'incetown  12  of  13  found 
tuberculous  were  Portuguese.  The  cost  of 
the  e.tperiment  has  approximated  $5.50  per 
examination,  or  S29  for  each  case  of  tuber- 
culosis examined.  Until  consultation  ser- 
vice  is  lifted  out  of  the  experimental  stage, 
an>-  cost  is  justifiable. — Ilinerant  Consulla- 
tion  Service,  H.  S.  Wagner.  Boston  M.  ir  S.  J., 
September  16.  1930.  c!x.txiii.  351. 

Rhode  Island  State  Sanatorium  Re- 
port.— On  January  1,  1919.  there  were  179 
patients  present.  During  the  year  there 
were  552  admissions  and  481  discharges. 
On  December  31,  1919,  there  were  246  pa- 
tients. The  whole  number  of  patients 
treated  during  the  \ear  was  738.  The  aver- 
age daily  number  of  patients  was  232.  Of 
the  481  patients  discharged  1  was  apparently 
cured,  6  had  their  disease  arrested,  66  were 
quiescent,  121  improved.  132  unimproved, 
and  127  died.  Two  were  nontuberculous 
and  4  left  before  diagnosis  was  made. 
The  average  number  of  patients  in  the  two 


wards  was  88.6.  The  !■■"  i.i.'.i.i.-  numlicr 
of  empty  Iwds  in  Ixith  i  iiim  anil 

the  hospital  i total  over  l'  '  i)C<ulL'ir 

to  this  institution.  I^te  in  191h  and  early 
in  1919  inllucnza.  by  absorbing  the  time  of 
physicians  and  tul)crculi>sis  nurses,  reducefl 
nospitali/ation.  High  wage^  encourngc 
home  care  and  reduce  morbidity.  Kighty 
per  cent  of  employees  on  the  payroll  have 
had  clinical  tiil)crculosis.  Follow-up  records 
of  ex-patients  who  have  worked  at  the  ho5- 
pital  as  compare<l  to  those  who  have  worked 
elsewhere  showed  that  25  per  cent  more 
sur\'ive<i  among  those  employed  at  the  hos- 
pital. /Vmong  the  causes  of  death  asthenia 
due  to  tulwrculosis  was  most  frequent.  Of 
the  contributory  caui^es  laringitis  was  most 
frequent,  then  enteritis,  hemoptysis  and 
meningitis.  The  weekly  per  capita  cost  of 
sanatorium  treatment  for  1919  was  S13.78. 
The  daily  cost  of  raw  food  per  person  was 
about  58  cents.  All  sanatorium  employees 
except  the  night  nurses  and  cooks  were  put 
on  a  forty-eight  hour  week,  actual  working 
time,  on  July  1  of  this  year. —  Fifteenth  An- 
nual Report  of  the  Stale  Sanatorium  at  Wal- 
lum  Lake  {or  the  Year  Ending  December 
31.  1919.   il.  I..   Barnes.  Superintendent. 

A  Survey  of  Sanatorium  Benellt. — In 

July,  1912.  no  tuberculosis  hospital  or  dis- 
pensary existed  in  Newcastle,  and  the  local 
Insurance  Committee  and  the  City  Council 
decided  to  enter  upon  a  comprehensive 
"combined  scheme."  for  dealing  with  all 
cases  of  tuberculosis  occurring  in  Xewcastle 
re-idents,  insured  and  noninsured  alike. 
The  agreement  embodying  the  scheme 
came  irto  force  in  November.  1913,  and  was 
binding  for  fifteen  years,  fnder  its  terras 
the  Corporation  agreed:  (1)  To  establish, 
equip.  stafT  and  maintain  a  tuberculosis  dis- 
pensary, the  medical  officer  in  charge  of 
which  should  act  as  medical  adxiser  to  the 
insurance  committee  in  regard  to  sanato- 
rium benefit.  (2)  To  maintain  30  beds  for 
adult  cases  of  pulmonary  tuberculosis  at 
Barrasford  Sanatorium,  of  which  20  were 
reserved  for  insured  persons.  (3)  To  main- 
tain 30  beds  at  Stannington  Sanatorium  for 
cases  of  tuberculosis  occurring  in  children 
below  sixteen  years  of  age.  (4)  To  build, 
equip  and  maintain  two  paWlions  containing 
62  beds  for  cases  of  phthisis  at  the  City 
Hospital.  Walker  Gate.  Summary  of  report 
of  the  interdepartmental  committee  on 
tuberculosis  (sanatoria  for  soldiers).  August 
1919:  (1)  .Approximately  35.000  men  have 
been  discharged  for  tuberculosis.  Of  these, 
18.000  have  completed  residential  treatment 
and  4.000  are  at  present  receix-ing  it.  (2) 
At  present  10.000  to  1 1 .000  beds  are  ax-ailable 
for  the  treatment  of  adult  tuberculous  males 
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and  although  e\-ser\ice  men  have  priority 
as  regards  adrriission,  the  number  is  insuf- 
ficient, (o)  Sanatorium  treatment  as  at 
present  administered  is  regarded  as  unsatis- 
factory: (a)  because  the  period  is  too  short; 
(b)  because  the  patients  return  to  their 
old  environment  and  relapse  occurs.  (4) 
Tuberculous  persons  should  be  dealt  with  in 
three  stages,  continuous  with  one  another: 
first,  the  sanatorium,  where  treatment  is 
mostly  emphasized;  second,  the  colony, 
where  treatment  is  continued  but  training 
and  graduated  labor  are  the  main  objects; 
and  tliird,  the  permanent  \Tllage  settlement, 
where  permanent  employment  will  be  af- 
forded but  always  under  medical  supervision. 
All  three  should  be  correlated  to  one  another 
and  should  be  situated  in  the  same  geograph- 
ical area,  e.g.,  same  pensions'  region.  (5) 
For  advanced  cases  suggestions  are  made 
for  the  provision  of  small  homes  in  the  larger 
centres  and  more  ample  accommodation  in 
sanatoria.  (6)  It  is  desirable  to  establish 
convalescent  hospitals  in  suitable  localities 
for  certain  cases  in  which  Sanatorium  treat- 
ment is  not  considered  necessani'. — Itisnr- 
a-ice  Committee  for  the  City  of  Neu'castle- 
upon-T\'ne.  A  Survey  of  Sanatorium  Bene- 
fit, July,  1912-December,  1919,  IF.  H.  Dick- 
inson, Medical  Adviser. 

The    Migratory     Consumptive. — The 

indigent  migratory  consumptive  is  becoming 
a  more  serious  economic  problem  each  year, 
affecting  chiefly  Colorado,  CaUfornia  and 
the  whole  Southwest.  The  average  con- 
sumptive fails  to  realize  that  the  progress 
toward  cure  is  slow,  that  the  climate  is  vain 
without  rest,  good  food  and  a  contented 
mind.  Unless  his  bank  account  is  large  he 
becomes  a  burden  to  the  community.  The 
majority  of  consumptives  who  come  to 
Arizona  have  come  without  medical  advice. 
To  add  to  the  trouble,  comes  the  discharged 
tuberculous  soldier. —  The  Migratory  Con- 
sumptive as  a  Financial  Burden  to  the  South- 
west, A.  H.  Williams,  Southwest  Med., 
September,  1920,  iv,  13. 

Tlie  Value  of  a  County  Tuberculosis 
Survey  with  Clinics. — In  Barnstable 
County,  Mass.,  practically  all  the  physicians 
were  visited  in  an  effort  to  obtain  data  on 
tuberculous  and  suspicious  cases.  From 
this  data  it  was  concluded  that  a  plan  should 
be  made  which  would  combine  the  following: 
(a)  preparation  of  records,  (b)  supervised 
field  nursing,  (c)  free  clinics  with  expert 
medical  ad\ace,  (d)  accurate  reports  of  exist- 
ing conditions.  In  Oneida  County,  N.  Y., 
a  tuberculosis  survey  with  clinics  was  con- 
ducted during  the  summer  and  fall  of  1919. 
The  facilities  for  care  previous  to  the  survey 


were  as  follows:  The  New  York  State  Sana- 
torium at  Ray  Brook  for  the  care  of  early 
cases;  and  the  County  Hospital,  Rome,  N. 
Y.,  for  advanced  cases.  Utica,  the  largest 
city,  had  a  clinic  open  two  mornings  a  week, 
and  an  open  air  school.  .\t  the  close  of  the 
survey  it  was  found  that  of  467  cases,  59 
patients  were  in  sanatoria,  while  408  pa- 
tients were  living  at  home.  Seventy  per 
cent  of  these  cases  were  not  under  medical 
super\'ision.  The  following  recommenda- 
tions were  made:  (a)  Utica  be  provided  with 
an  evening  clinic,  a  supervising  nurse  and 
three  assistants,  (b)  Rome  city  in  Oneida 
county  be  provided  with  regular  tuberculo- 
sis clinics  and  a  follow-up  nurse,  (c)  The 
towns  in  the  count)'  be  provided  with  regular 
tuberculosis  clinics  and  local  public  health 
nurses.  As  a  result,  the  city  made  appro- 
priations for  a  well-trained  nurse.  The 
county  tuberculosis  committee  financed  a 
Saranac  Lake  phj'sician  who  held  clinics 
every  two  weeks  during  the  afternoon  and 
evening.  They  also  financed  a  public  health 
nurse.  An  automobile  was  provided.  The 
approximate  cost  of  this  surv'ey  was  S8000, 
but  it  would  appear  to  be  a  modest  sum  when 
it  is  remembered  that  117  unregistered 
cases  of  tuberculosis  were  located  for  follow- 
up  work. —  The  Value  of  a  County  Tuber- 
culosis Survey  with  Clinics,  Bcrnice  IF.  Bil- 
lings, Boston  M.  i-  S.  J.,  September  16,  1920, 
cl.txxiii,  343. 

The  Work  of  a  Tuberculosis  Depart- 
ment.— It  is  necessapi'  that  the  general 
public  should  realize  the  uneconomical 
methods  existing  at  present,  under  which  a 
society  compels  its  workers  to  toil,  though 
iU  and  infectious,  until  they  can  toil  no 
longer.  Early  medical  attendance  and  early 
recognition  by  the  profession  are  necessary. 
It  should  be  made  possible  for  a  patient  to 
go  at  once  into  an  institution,  sanatorium 
or  hospital,  if  his  condition  necessitates  it. 
Provision  on  an  adequate  scale  must  be 
made  for  the  maintenance  of  the  home  while 
the  patient  is  away.  The  family  of  the  pa- 
tient and  his  workmates  should  be  examined. 
Periodical  examinations  should  be  made  of 
all  workers  at  their  places  of  employment. 
When  a  patient  recovers  and  is  able  to  re- 
turn to  work  but  has  to  seek  a  new  occupa- 
tion which  is  less  remunerative,  the  national 
funds  should  make  up  this  loss.  Manj'  are 
unfit  to  return  to  the  community.  For 
these  colonies  must  be  established.  In  them 
work  of  all  kinds  must  be  provided,  with 
reasonable  recreation  and  opportunities  for 
continuance  of  family  life  under  well-defined 
conditions.  Nothing  is  so  disastrous  to 
patients  as  the  fostering  of  a  belief  that  they 
can  be  of  no  use,  and  that  initiati%e  is  to  be 
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^upJ>rc^~c<l.  Only  l)\-  this  mctlicxl  of  scgrc- 
Kntnin  can  we  ho[)c,  with  our  present  knowl- 
e<i)!i.v  to  make  any  appreciable  lireach  in  the 
enormous  mortality  of  tul>erculosi>.  In  no 
other  di'-casc  of  an  infectious  nature  do  we 
(louht  the  elVcacy  of  i-olation,  ami  by  no 
other  di-easc  do  we  sulTer  such  a  continuous 
drain  upon  the  workinK  capacity  of  the 
nation.  A  scientilic  system  of  town  plan- 
nin>;,  cheap  travellinK  facilities,  pure  food, 
abatement  of  smoke  nuisances,  stricter  and 
more  scientitic  supervision  of  dangerous 
trades,  many  of  which  are  only  dangerous 
liecause  of  the  cheapness  of  human  life, — 
all  will  bcnct'it  mankind  and  raise  the  na- 
tional rc^istinc  powers  against  invasion  by 
any  pathogenic  organisms,  the  tubercle 
bacillus  included.  Immediately  what  is 
wanted  is  to  remove  the  great  mass  of  infec- 
tion which  has  established  itself  in  our  midst. 
—  The  W'orf:  of  j  Tiiherculosis  Deparhnenl.  D. 
P.  SiiJlirrliinJ.  J  Sidle  Med.,  June,  1920, 
xsriii,  1S5. 

Tuberculosis  Clinics  In  Ontario 
County. — Under  the  joint  auspices  of  the 
Ontario  County  Tuberculosis  Committee 
and  the  Geneva  Health  Bureau  a  monthly 
tuberculosis  clinic  has  been  established  in 
Geneva.  Up  to  the  middle  of  August  a 
total  of  1 1 7  patients  had  been  examined. — 
A'nw  Items,  .\r.i  York.  .\r.  J..  Oclober  30, 
1920,  cxii,  6S6. 

Improvements  at  Glen  Ridge  Sana- 
torium.— The  Hoard  of  Super\isors  of 
Schenectady,  X.  \'..  has  voted  S50.000  for 
repairs  and  improvements  to  be  made  at 
Glen  Ridge  Tuberculosis  Sanatorium.  In 
addition  to  e.\tensive  repairs,  a  new  pavilion 
is  to  be  created,  a  cooling  system  installed, 
and  the  present  administration  building  en- 
larged.—  Seivs  Ilems.  AV  :>■  York  .\f.  J.,  Ocio  - 
ber  30.  1920,  exit,  6S6. 

The  Industrial  Settlement  for  the 
Consumptive. — The  rea.son  for  the  estab- 
lishment of  village  settlements  for  consump- 
tives is  twofold:  (1)  the  prolongation  of  the 
life  of  the  consumptive  without  increasing 
his  infectinty;  and.  (J)  the  healthy  rearing 
of  the  ne.xt  generation  and  the  production 
in  its  members  of  increased  resistance  to 
disease.  These  objects  cannot  be  attained 
by  the  mere  provision  of  workshops  for  con- 
sumptives near  towns,  even  if  the  labor  is 
subsidized.  For.  such  .i  plan,  ignoring  the 
adverse  conditions  of  the  infected  workers" 
home  life,  would  conduce  neither  to  the 
arrest  of  the  disease  nor  the  prevention  of 
the  spread  of  infection.  The  village  settle- 
ment can  provide  decent  conditions  for  the 
families  of  consumpti\es,  and,  on  the  other 


hand,  a  hospital  for  1 1—  ■•'■■■•  advanced 
case-.      I'he    mmplcte  ^uch    a 

provision  (or  the  advati'  ■  a.viured. 

The  ho()c  of  the  consumptive  in  tuch  a  ho»- 
pital  is  encouraKe<l  to  the  end,  and  the 
chances  of  getting  Ixrtter  are  always  Ijcforc 
his  mind.  Not  necessarily  side  bv  side,  but 
under     sitciially     dcl'ined     >■      ''  all 

fUiges  of  tul>crculosi<  can  be  .i  .led 

on    the    same   estate.     This     ..,,, >,    the 

machiner\-  of  running  the  various  institu- 
tions necessary,  and  also  the  running  of  the 
industrial  settlement.  Village  settlement.-), 
when  formed,  will  differ  in  many  ways.  The 
industries  cannot  always  be  the  same,  and 
the  tv-pcs  of  inhabitants  will  dilTer  in  differ- 
ent areas.  \o  hard  and  fast  plan  can  t>c 
outlined.  The  es.<ential  principles  must  be 
grasped  and  followed. —  The  Induslriai  Set- 
tlement for  the  Consumptive,  P.  C.  Varrier- 
Jones,  and  G.  S.  Woodhead,  Lancet,  .1/jv  S. 
1920,  cxcviii,  1041. 

A  Ti^de  Organization  Sanatorium. — 

"Xatsopa  "  is  the  name  given  the  sanato- 
rium recently  opened  at  W'cllsborough.  Lei- 
cestershire, Kngland.  by  the  National 
Society  of  Operative  Printers  and  .Assistants. 
It  is  an  instance  of  a  trade  organization  vol- 
untarily shouldering  its  own  responsibility 
for  the  health  of  it^  members.  It  is  not 
merely  a  sanatorium,  but  a  factory  as  well, 
where  convalescents  are  encouraged  to  work 
at  their  own  trade  for  such  periods  as  the 
physician  allows.  The  psychological  effect 
of  thus  getting  back  to  skilled  emplo>-ment 
under  favorable  conditions  can  hardly  be 
overestimated.  The  need  for  aftercare  fol- 
lowing sanatorium  treatment  is  ever)-where 
being  acknowledged.  In  the  plan  adopted 
by  the  printers'  sanatorium  the  psychology 
of  industrial  con\alescence  is  recognized 
from  two  points  of  view:  first,  with  regard 
to  the  intluence  e.terted  by  occupation  in- 
stead of  idleness;  and.  secondly,  by  that 
occupation  being  useful  and  of  the  kind  to 
be  followed  when  health  is  regained —  Tuber- 
culosis, Editorial,  Lancet,  June  26,  1920, 
cxcviii,  1379. 

Vital  Caiiacity  in  Pulmonary  Tuber- 
culosis.— The  authors  in  I')l''  published  a 
paper  showing  that  defmite  relations  e.xisted 
between  \ntal  capacity  and  body  surface, 
body  weight,  trunk  length  and  chest  circuin- 
ference  which  can  be  expressed  in  defmite 
mathematical  formulae.  The  methods  and 
formulae  described  were  used  in  a  study  of 
\ital  capacity  in  200  patients  with  pulmo- 
n\Ty  tubi'rculosis.  It  was  found  that  in  these 
cases  there  is  a  definite  decrea-se  in  vital 
capacity  as  compiared  with  what  should  be 
normal    for   the    individual.     .\n   improve- 
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merit  in  the  clinical  condition  is  accom- 
panied by  an  increased  vital  capacity;  an 
advance  of  the  disease,  by  a  decrease.  This, 
therefore,  gives  a  valuable  quantitative 
measure  of  the  benefit,  if  any,  resulting  from 
treatment.  The  determination  of  vital 
capacity  is  useful  for  the  classification  of 
cases  of  pulmonarj'  tuberculosis,  because  it 
is  possible  in  this  way  to  e.xpress  numerically 
the  injur>'  to  health  (degree  of  toxemia), 
which  otherwise  would  depend  on  the  inter- 
pretation of  physical  signs  by  different  ob- 
servers. As  an  aid  to  diagnosis,  a  single  or 
repeated  examination  of  the  \-ital  capacity 
of  doubtful  cases  will  also  prove  useful. 
With  a  normal  vital  capacity,  it  is  most 
unlikely  that  the  patient  is  suffering  from 
pulmonarj'  tuberculosis.  If  the  vital  capac- 
ity is  much  decreased,  the  patient  should 
be  regarded  as  a  suspect,  always  remember- 
ing that  other  diseases  may  also  lower  the 
vital  capacity.  Finally  a  systematic  study 
of  the  %'ital  capacity  in  its  proper  relation- 
ship to  body  size  has  given  important  infor- 
mation as  to  the  beneficial  effects  of  different 
treatments  and  has  made  it  possible  to  dis- 
tinguish quantitatively  the  degrees  of  im- 
provement.—  The  Vital  Capacity  Contents 
Applied  to  the  Study  of  Pulmonary  Tuber- 
culosis, C.  Dreycr  and  L.  S.  T.  Biirrcll, 
Lancet,  June  5,  1920,  cxcviii,  1212. 

A  New  Method  for  the  Interpretation 
of  Subfebrile  Temperatures  in  Pulmo- 
nary Tuberculosis. — Some  patients,  par- 
ticularly those  of  the  "ner\'ous"  t.vpe,  run 
persistent  subfebrile  temperatures  not  war- 
ranted b\'  the  slight  exent  of  their  disease. 
In  order  to  bring  light  into  this  vexing  phe- 
nomenon the  following  experimentation  was 
carried  out  on  subfebrile  patients.  They 
were  kept  in  bed  from  four  to  five  days,  and 
during  this  time  their  mouth  and  rectal  tem- 
peratures were  taken  (sjmchronously)  everv* 
two  hours  from  7  a.m.  to  7  p.m.  The  sec- 
ond and  fourth  day  pyramidon  tablets  were 
given  them  as  foUows:  0.3  gram  at  5  a.m.; 
0.1  gram  hourly  from  7  a.m.  to  6  p.m.  (total 
1.5  gram).  Ten  of  these  patients,  witli 
serious  destructive  changes  in  their  lungs, 
reacted  to  pyramidon.  The  twelve  others, 
with  very  little  disease  (bronchial  gland 
tuberculosis,  slight  fibrous  changes,  tubercle 
bacilli  always  absent)  were  not  influenced 
by  pyramidon.  The  test  was  furthermore 
carried  out  on  four  nontuberculous  wounded 
soldiers  with  normal  temperatures,  and  on 
two  advanced  cases  of  tuberculosis,  also 
with  normal  temperature ;.  They  were  all 
uninfluenced  by  pyramidon.  The  author 
has  so  far  tested  his  method  on  60  subfebrile 
cases,  and  always  with  the  same  result. 
He  comes  to  the  conclu-ion  that  that  tem- 
perature is  a  patient's  normal  temperature, 


which  cannot  be  reduced  by  high  doses  of 
antipj'retics.  Subnormal  temperatures  are 
not  considered  here. —  (  bereineneue  Methods 
zur  Beurteilung  subjebriler  Tempcraturkur- 
ven  im  Verlaufe  der  Lungcnbcrkulose,  J. 
Hollo,  Brauer's  Beitr.,  z.  Klin.  d.  Titberk., 
August,  1916,  xxxvi,  29. 

Complement  Fixation. — The  work  re- 
ported covers  635  tests  on  570  patients, 
fresh  serum  being  used  in  e\'er\'  case.  Anti- 
gens were  made  from  Uving,  virulent  tuber- 
cle bacilli,  ground  up  with  sodium  chloride. 
The  results  with  various  tubercle  bacillus 
antigens  show  that  in  far  ad\anced  cases 
the  greatest  number  of  fixations  were  ob- 
tained with  the  antigen  prepared  by  the 
author  and  with  Petrofl's  methjl  alcohol 
extract,  both  gi\-ing  70  per  cent  fixation. 
The  sodium  hydrate  extract  gave  better  fixa- 
tion than  MiUer's  antigen.  In  the  moder- 
ately advanced  cases  the  methyl  alcohol 
preparation  gave  the  best  fixation  (70  per 
cent) ;  Miller's  antigen  gave  46  per  cent  and 
the  sodium  hydrate  extract  45  per  cent  of 
fixations.  Antigens  from  living,  virulent, 
bo\dne  tubercle  bacilli  according  to  the 
author's  formula  gave  a  high  percentage  of 
fixation,  52  per  cent  in  90  cases,  while  aviru- 
lent  strains  of  tubercle  bacilli  showed  a  low- 
percentage.  Antigens  from  6  strains  of  tuber- 
cle bacilli  gave  the  highest  percentage  of 
fixation  in  the  moderately  advanced  cases 
(82  per  cent).  The  phenomenon  is  not  a 
specific  antigen-antibody  combination  but 
tends  toward  a  group  reaction.  Next  to  the 
tubercle  bacillus  the  other  acid-fast  organ- 
isms such  as  the  smegma,  the  leprosy  and 
Moeller's  grass  bacillus  gave  the  higher  de- 
gree of  fixations.  The  Hecht-Weinberg- 
Gradwohl  system  when  used  with  tubercle 
bacillus  antigens  gave  a  lower  degree  of  fixa- 
tion than  the  Wassermann  test.  Antigens 
prepared  from  the  tubercle  bacillus  have  a 
high  anticomplementary  litre  and  the  close 
relation  between  the  anticomplementary 
value  and  the  antigenic  dose  causes  difi.culty. 
The  sodium  hj-drate  and  methyl  alcohol  ex- 
tractions of  tubercle  bacilli  give  high  per- 
centages of  fLxation,  but  both  are  prone  to 
become  anticomplementar}',  and  the  sodium 
hydrate  preparation  frequently  has  hemo- 
lytic properties.  The  emulsions  of  living 
varulent  organisms  give  the  best  results  if 
they  are  freshly  prepared.  Sufiicient  work 
has  been  done  to  show  that  a  circulating 
antibody  is  present  in  the  blood  of  a  good 
percentage  of  tuberculous  patients,  although 
some  do  not  show  fixation  with  any  antibody 
so  far  tested.  The  complement  fixation  test 
is  not  decisive,  but  a  valuable  adjunct  in 
diagnosis. — Complement  Fixation  in  Tu- 
berculosis. J.  B.  Rogers,  J.  Infect.  Dis., 
August,  1920,  xxvii,  101. 
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Vlion's  Tuberculin  Test  and  Treal- 
Tnont.  Till'  "Ar^trnliiu-  iiirthiHl'  nf  ^iviiiK 
extremely  minute  <ii)^e>  of  tuljtnulin  has 
t)een  re[H-aleilly  menlioncU  in  American 
literature,  \it6n  insists  that  in  appl>  inn 
the  tuberculin  test  it  is  as  important  to  avoid 
just  as  carefull\'  an  appreciable  local  reac- 
tion as  a  general  febrile  reaction,  as  both  do 
serious  damage.  The  optimal  dose  has  to  lie 
detemiined  tentatively  for  each  individual. 
It  is  that  which  prcnluces  decided  improve- 
ment in  the  focus,  not  an  agKravation.  This 
decided  improvement  in  the  focus  and  in  the 
Reneral  condition  is  maintained  by  continu- 
inK  the  optimal  dose  until  its  elTcct  is  ex- 
hau^tcd,  and  then  increasinR  the  dose  a 
little.  As  statistics  show  that  nearly  every 
one  of  us  is  tubeixnilous,  this  infection  must 
be  a  factor  in  many  alTections  in  which 
hitherto  tuberculosis  has  not  been  incrim- 
inated. By  this  method  of  tuberculin  treat- 
ment in  extremely  minute  doses,  this  factor 
is  eliminated  more  or  less  completely,  and 
the  sv-stera  is  then  able  to  throw  off  the 
whole  affection.  Dilutions  of  the  tuberculin 
from  1 :  100.aX),000  to  the  ligurc  with  fifteen 
zeros  are  what  he  uses  in  the  subacute  and 
chronic  rheumatism  of  Poncet,  neuralgias, 
dorsal  myalgias,  disordered  heart  action, 
arhythmia  and  functional  disturbances  of 
various  kinds  without  much  impairment  of 
the  general  hedth,  and  in  all  cases  of 
mild  impregnation  with  tuberculous  to.xins 
with  little  if  any  derangement  of  the  me- 
tabolism. This  is  the  "tolerant  group" 
of  patients.  The  "sensitive  group"  m- 
cludes  external  glandula-  processes,  para- 
tuberculous  dyspepsia,  endocrine  derange- 
ment (exophthalmic  goitre.  h.vj>erthyroid- 
ism,  ovarian  disturbances,  etc.),  diabetes, 
neuritis,  and  lesions  of  the  eyes.  In  this 
group  he  uses  dilutions  of  the  tuberculin 
with  from  fifteen  to  twenty  zeros.  The 
third  group  embraces  asthma,  tuberculous 
nephritis,  mild  tuberculous  toxemia,  and 
incipient  apical  disease.  This  group  is 
treated  with  dilutions  of  from  twenty-one 
to  twenty-SLx  zeros.  The  fourth  group,  the 
"hvpersensitive."  includes  franklv  febrile 
lesions  and  softening  and  cavity  formation 
in  the  lungs.  In  this  group  he  uses  the 
tuberculin  diluted  to  twenty-seven  zeros. 
With  these  minute  doses  of  tuberculin  the 
organism  is  helped  at  once  and  not  damaged 
at  first  before  help  is  applied,  as  is  the  case 
with  ordinap.-  tuberculin  treatment.  He 
advises  a  tentative  course  of  the  kind  in 
every  pathologic  condition  which,  contrarv' 
to  expectation,  shows  no  tendencj-  to  recov- 
ery under  persevering  classical  treatment. 
Also  in  every  slow  chronic  svndrome  of 
whatever  nature,  and  every  pathologic  con- 
dition for  which  no  definite  cause  can  be 
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ThiH>9  Methods  of  Sputum  Examina- 
tion.—.\l  the  lalxiratory  of  the  I'nited 
States  Health  .Service  Hospital  No.  26, 
GreenWlle,  S.  C,  50  to  100  specimens  of 
sputum  are  examined  daily.  The  methods 
tested  were:  (1)  direct  smear  examination, 
1 2)  the  antiformin  method,  (i)  the  autoclave 
mcthcxi.  Direct  smears  were  made  by 
selecting  the  purulent  particles  for  examina- 
tion. With  !he  antiformin  method  the 
reagent  of  30  per  cent  strength  was  added 
to  the  sputum  in  centrifuge  tubes,  the  volume 
of  each  being  equal,  and  allowed  to  stand 
from  ten  to  twelve  hours,  then  centrifugated 
at  a  high  rate  of  speed.  Smears  were  made 
from  the  sediment.  With  the  autoclave 
method  thick  smears  were  prepared  from  the 
coagulum  obtained  by  subjecting  the  spu- 
tum to  15  pounds  of  steam  pressure  for  fif- 
teen minutes  in  an  autoclave.  .-Ml  prepared 
smears  were  fixed  by  heat,  stained  with 
steaming  carbo!  fuchsin.  decolorized  with 
acid  alcohol  and  counterstained  with  a  at- 
urated  alcoholic  solution  of  picric  acid. 
GalTk.v's  scheme  for  tabulating  the  average 
number  of  bacteria  per  field  was  used. 
The  concentration  of  bacilli  is  slightly  larger 
with  the  antiformin  than  with  the  auto- 
clave methixl.  Neither  surpass  the  direct 
smear  examination  to  any  extent.  Of  153 
examinations  by  the  direct  method  3  were 
negative.  Of  a  total  of  1 70  by  the  antifor- 
min method  8  were  negative.  Of  a  total  of 
170  by  the  autoclave  method  only  2  were 
negative.  The  autoclave  method  kills  all 
tubercle  bacilli.  The  material  subsequently 
is  safe  and  easy  to  handle.  Where  large 
numbers  of  specimens  are  to  be  examined 
this  method  is  most  convenient. — A  Com- 
parison of  Three  Methods  oj  Examining 
Spiila  for  B.  Tuberculosis,  L.  R.  Jones,  J. 
Lab.  6-  Clin.  Med..  October.  1920,  pi,  1. 

Viability  of  Acid-Fast  Bacilli.— In  July, 
1914,  a  batch  of  stock  laboratorv-  cultures  of 
tubercle  bacilli  was  placed  in  the  ice  chest 
of  the  City  of  London  Hospital  for  Diseases 
of  the  Chest.  War  broke  out,  and  the  cul- 
tures were   left  untouched   for  nearlv   six 
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years.  During  most  of  the  time  the  chest 
wa;  not  replenished  with  ice.  The  culture 
tubes  were  capped  with  rubber.  In  the 
spring  of  1920  the  cultures  were  examined 
again,  with  the  following  results:  One  stock 
culture  of  tubercle  bacillus  on  Dorset's  egg 
medium  sur%'ived  untouched  for  nearl}'  six 
years,  while  two  glycerin  agar  cultures  had 
died  out.  The  living  culture  was  of  feeble 
\-irulence,  and  owing  to  this  fact  it  was  not 
possible  definitely  to  decide  as  to  the  tj^ie; 
but  the  lesions  produced  in  a  rabbit  exclude 
the  human  type.  There  is  no  record  of  the 
culture's  Narulence  pre\-ious  to  the  war.  A 
culture  of  B.  phlei  remained  alive  for  four 
years  and  was  stUl  strongly  acid-fast,  while 
a  culture  of  Rabinowitsch's  bacillus  of  the 
same  age  was  found  to  have  died  out,  and 
to  have  lost  to  a  great  extent  its  acid-fast 
properties.  In  each  case  the  Dorset's  egg 
medium  culture  was  the  li\-ing  one.  The 
dead  agar  cultures  were  characterized  by 
marked  pleomorphism  and  considerable  loss 
of  acid-fast  properties. — A  Note  on  the  Via- 
bility of  Acid-Fast  Bacilli.  S.  R.  Gloyne, 
Tubercle,  October,  1920,  ii,  12. 

Symbiotic  Growth  of  B.  Proteus  and 
B.  Tuberculosis. — In  a  series  of  experi- 
ments prior  to  1914,  the  au'hor  noted  that  in 
cultures  of  B.  tuberculosis,  grown  in  sNTn- 
biosis  %vith  B.  proteus,  a  diphtheroid  organism 
appeared,  when  every  precaution  was  taken 
against  contamination.  The  evolution  of 
this  organism  was  not  constant,  but  in  97 
e.xperiments  with  tubercle  bacilli  under  dif- 
ferent conditions,  62  per  cent  were  positive. 
The  most  favorable  conditions  seemed  to  be 
glycerine-veal-brain-agar  cultures  of  tubercle 
bacilli,  to  which  5  per  cent  glycerine-peptone 
water  was  added  to  cover  the  growth,  inoc- 
ulated with  B.  proteus,  at  a  temperature  of 
.37°C.  In  all  cultures  of  th-s  kind  the  diph- 
theroid organism  was  obserx-ed,  usually  ap- 
pearing in  ab-  'Ut  ten  days.  A  marked  yeast- 
like odor  was  noted,  and  the  B.  proteus 
culture  died  out.  Morphologically  and  cul- 
turally the  diphtheroid  organism  was  identi- 
cal with  the  acne  bacillus.  A  second  more 
recent  series  of  experiments  confirmed  these 
findings,  the  diphtheroid  organism  appear- 
ing in  seven  to  fourteen  days  in  all  cultures 
grown  by  the  same  method.  It  is  premature 
to  draw  any  definite  conclusions,  but  there 
is  justification  in  assuming  that  the  appear- 
ance of  the  third  organism  is  not  due  to  con- 
tamination, and  that  the  e.xperiments 
strengthen  the  theory  that  the  acid-fast 
organisms  and  the  streptothrices  are  closely 
related,  and  that  at  certain  phases  of  their 
existence  no  sharp  line  of  demarcation  exists. 
— Symbiotic  Growth  of  B.  Proteus  and  B. 
Tuberculosis;  Appearance  of  an  Acne-like 
Organism,  E.  T.  Thompson,  Lancet,  Julv 
24,  1920,  c.rci.s,  186. 


Creosote  and  Derivatives  in  Tubercu- 
losis.— Despite  the  extensive  use  of  creo- 
sote and  related  compounds  in  the  treatment 
of  tuberculosis,  practically  no  e\'idence  exists 
as  to  the  susceptibility  of  the  tubercle 
bacillus  to  these  antiseptics,  or  as  to  their 
influence  on  tuberculosis  in  experimental 
animals.  A  series  of  experiments  on  the 
bactericidal  power  of  these  compounds  gave 
the  following  results:  Virulent  human  tuber- 
cle bacilli  are  inhibited  from  growth  on  arti- 
ficia'  media  containing  0.01  per  cent,  or  1 
part  in  10,000  each  of  resorcin,  thymol, 
paracresol,  orthocresol  and  metacresol;  0.05 
per  cent  (1:2.000)  of  creosol  and  pyrocat- 
echin;  0.1  per  cent  (1:1000)  of  guaiacol, 
creosote,  hydroquinone  and  guaiacol  caco- 
dylate.  Sodium  guaiacolate  inhibited  com- 
pletely at  1.7  per  cent,  and  partially  at  0.8 
per  cent.  Thiocol  did  not  inhibit  in  1  per 
cent  concentration,  and  styracol  not  in  10 
per  cent  concentration  (suspension).  Tests 
to  determine  the  capacity  of  the  tubercle 
bacilli  to  grow  on  agar,  after  exposure  to  the 
antiseptic,  showed  that  exposure  of  human 
tubercle  bacilli  to  even  1  per  cent  solutions 
of  pyrocatechin,  hj-droquinone  and  resorcin, 
and  0.5  per  cent  of  cresol,  for  ten  minutes  to 
forty-eight  hours,  fails  to  kill  them.  Meta- 
cresol and  paracresol  kill  in  1  per  cent  con- 
centrations after  exposure  for  one  hour,  but 
not  after  ten  minutes.  Orthocresol  reduces 
growth  after  one  hour  and  kills  in  sLx  hours. 
Th>-mol  kills  in  ten  minutes  in  1  per  cent 
concentration,  but  0.1  concentration  does 
not  kill  even  in  fortj'-eight  hours.  In  an- 
other series  of  tests  the  tubercle  bacilli  were 
exposed  to  the  antiseptic,  when  in  a  thin 
layer,  and  viability  determined  by  inocu- 
lating guinea  pigs  with  the  treated  baciUi. 
Resorcin  in  1  per  cent  concentration  killed 
only  after  twenty-four  hours  exposure.  Or- 
thocresol killed  in  1  per  cent  concentration 
in  twenty  minutes,  but  0.5  per  cent  did  not 
kill  in  twenty-four  hours.  Creosote  and 
guaiacol  killed  most  of  the  bacilli  in  0.5 
per  cent  concentration  in  twenty  minutes, 
but  0.1  per  cent  concentration  was  not  bac- 
tericidal in  twenty-four  hours.  Thvinol 
was  bactericidal  in  0.1  per  cent  concentra- 
tion in  twenty  minutes,  but  0.01  per  cent 
was  not  bactericidal  in  twenty-four  hours. 
Comparing  these  figures  with  those  given  by 
De  Witt  and  Sherman  for  other  antiseptics, 
creosote,  guaiacol.  and  the  cresols  have 
about  the  same  low  tuberculoridal  power 
as  phenol.  Thj-mol  has  a  slightly  greater 
bactericidal  power  than  the  other  sub- 
stances tested.  Therapeutic  tests  were 
made  on  two  groups  of  guinea  pigs,  one  of 
which  was  injected  with  a  highly  virulent 
strain  of  human  bacilli,  the  other  with  a 
less  virulent  one.  The  animals  received 
several  doses  of  the  drug  by  the  intracardiac, 
intramuscular,  and  subcutaneous  routes,  and 
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\>y  daily  fccdinK'*  of  l>ills  con'aininR  the  fol- 
liiwiriK  drills:  ireiisote.  KUiiiacol,  ircusolc, 
lliiiKol,  slyracol,  ortlimrcM)!,  melacrcsi)!, 
]iararrfs<>l  and  llivmcil.  Apparently  the 
animals  injected  «illi  the  less  vindenl  lu- 
lu nlr  liai  illi  sliowe<l  nuireiuiive  lulun  ulusis 
than  the  controls.  W  ith  the  more  virulent 
bacilli,  the  extent  of  the  disease  was  perhaps 
sliRhtiy  less  in  the  treated  animals,  hut  Ihey 
died  a  little  earlier  than  the  controls.  The 
ex()eriments  indicate  that  the  hactericiilal 
I«iwer  of  the  creosote  scries  is  low  in  vivo 
as  well  as  in  vitro.  This  docs  not  mean 
that  they  may  not  have  value  in  open  tuber- 
culous infections  in  man  in  whicli  bacteria 
other  than  the  tubercle  bacillus  are  involved, 
but  it  docs  substantiate  the  opinion  of  care- 
ful clinical  observers  that  creosote  and  Ruai- 
acol  do  not  have  a  specific  action  on  tubercu- 
lous infection. —  Tlif  Injliiemr  of  Creosote, 
Guaiacol,  and  Related  Substances  on  the 
Tubercle  Bacilli  and  on  Experimental  Tu- 
berculosis, L.  Sf.  De  Witt,  B.  Suyenaga  and 
II.  G.  Wells,  J.  Infect.  Dis.,  August,  1920, 
xxvii,   US. 

Silica  as  a  Cause  of  Printers'  Phthisis. 
— In  a  letter  to  the  Times,  Mr.  K.  Halford 
Ross  brings  forward  a  new  theory  as  to  the 
causation  of  printers'  phthisis.  Early  in 
1918  he  reported  to  the  health  committee  of 
the  joint  industrial  council  of  the  printing 
trades  that  there  was  a  concentration  of 
hereditary  predisposition  to  consumption  in 
compositors  owing  to  tliL'  "closeness"  of 
their  cnift  and  to  intermarriage  within  their 
families.  .About  a  year  ago  his  suspicions 
fell  on  printers'  list  as  a  cause.  It  is  a  black, 
grimy,  woolly,  flulTy  substance  that  col- 
lects in  compositors'  bo.xes.  trays,  cases  and 
chases.  It  had  already  been  ex  i  mined  by 
bacteriologists  for  the  tubercle  bacillus  but 
found  to  be  sterile.  This  was  a  peculiar 
fact  and  encouraged  Mr.  Ross  to  make  a 
further  examination.  He  then  found  that 
the  list  does  not  readily  decompose  like  the 
dirt  collected  in  rulers,'  readers'  and  bind- 
ers' rooms,  which  soon  becomes  must)'  and 
smells.  Then  he  remarked  its  weight  and 
realized  that  there  was  no  object  in  looking 
for  the  tubercle  bacillus  in  it.  for  the  bacil- 
lus was  alread.\-  latent  in  the  human  subject. 
.\  ch.mical  analysis  was  carried  out.  Sam- 
ples of  list  were  obtained  from  various  works 
and  sint  unlabeled  to  chemists.  They  re- 
ported that  the  list  from  composing  rooms 
contained  both  silica  and  iron  in  appreciable 
quantities;  the  list  from  machine  rooms  con- 
tained less.  It  is  known  that  silica  and  the 
oxides  of  iron  light  up  phthisis  when  inhaled 
continually  b\'  those  predisposed  to  the 
disease.  The  condition  of  the  lung  produced 
by  silica,  which  predisposes  to  phtliisis,  has 


been  dcscriU-d  at  silii  ,i  j ..  i  )nc  of  the  great 
printing  lirm-.  of  l...nd'in  hai  for  vimr  time 
uscil  suction  Ik-Hows  on  •  ■■    r.'  tray*, 

cases  and  chases  to  renic  Ijtnaon 

Letter.  J.  .im.  M.  .i.^  ,   r,    lOZO, 

Ixxv,  12m. 

Tho  Crippled  Child.  Now  Tubercu- 
losis Methods.  TIutl-  is  nn  more  sorrowful 
sight  in  our  modern  life  than  the  child  af- 
llictcd  with  tubcrtuloM-..  The  twi«tcd  back, 
the  limbs  ?,wolUn  and  contorted,  the  dnxip- 
ing  head  furnish  s<>  eliH|uent  an  ap|>cal  for 
help  that  the  hardest  heart  may  not  rcMst  it. 

.■\ny  real  progress  in  the  treatment  of  such 
conditions  deserves  the  widest  acknowledg- 
ment. This  progress  is  to-day  a  reality,  an 
may  be  seen  by  anyone  instructed  in  the 
treatment  of  surgical  tuU-rculosis  who  vi.sits 
the  Lord  .Mayor  Treloar's  Home  at  .\lion. 
The  medical  oil  cer  of  this  institution  has 
devoted  his  life  to  the  work.  The  upshot  of 
that  work  may  necessitate  our  ab  ndoning 
the  habit  of  speaking  of  "surgical"  tubercu- 
losis at  all.  I'or  the  truth  would  seem  to  be 
that  the  less  surgery  we  employ  the  better 
the  patient's  ch  ince  of  recovery. 

It  used  to  be  urged  that  the  surgeon  should 
open  up  tuberculous  discxse  areas  in  bones 
and  jomts  and  elsewhere.  The  idea  was 
that  by  this  means  each  focus  of  infection 
was  dealt  with  and  the  general  mass  of  infec- 
tion was  lowered.  In  consequence  we  had 
a  verj'  great  development  of  what  was  called 
the  surgery  of  tuberculosis,  and  indeed  the 
name  "surgical  tuberculosis"  was  coined  to 
differentiate  these  conditions  from  pulmo- 
nar>-  tuberculosis  or  "consumption." 

But  a  careful  study,  and,  what  is  even 
more  important,  a  careful  following  up  of 
the  cases  after  discharge  from  the  home, 
have  led  to  the  idea  that  very  often  surger>' 
does  no  good  at  all  and  that  it  may  easily 
do  a  great  deal  of  harm.  The  truth  is  that 
tissues  which  have  been  attacked  by  the 
tubercle  bacillus  become  \ery  weak  and 
lose  their  resistance  to  such  an  extent  that 
if  any  other  germs  reach  them  they  fall  an 
immediate  and  easy  victim,  and  so  a  new 
infection  is  added  to  the  old  one.  Surger>' 
is  apt  to  open  the  way  for  the  enin.'  of  new- 
germs.  Wounds  are  made,  they  Ijecome  in- 
fected, fever  supervenes,  and  the  child  devel- 
ops the  "hectic"  appearance  wliich  is  asso- 
ciated not  with  tuljercle  itself  but  with  a  new 
infection  superimposed  on  tubercle. 

.\t  .Mt'in  the  methods  of  surger>-  have  been 
largely  dispensed  with.  .Accumulations  of 
fluid  are  removed,  it  is  true,  but  only  by 
aspiration,  that  is.  by  a  fine  hollow  needle. 
Thus  there  arc  no  wounds  to  become  in- 
fected and  the  deadly  "secondary  infec- 
tion" is  avoided.     The  tubercle  bacillus  is 
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thus  separated  from  its  most  dangerous 
"allies."  It  is  then  dealt  with  by  making 
the  human  soil  in  which  it  flourishes  as  un- 
suitable as  possible  for  its  growth.  \'ac- 
cines  are  not  used  as  they  have  been  found 
of  little  value.  The  child  itself  is  the  study. 
By  rest,  by  the  use  of  vet}'  clever  and  very 
original  apparatus  relieving  the  weak  place 
from  strain,  b>'  sunlight,  by  good  food  (but 
not  "stuffing"),  and  finally,  when  the  patient 
is  better,  by  exercise  and  the  stimulation  of 
countPi-  surroundings  the  battle  is  won. 
You  really  play  up  the  child  against  the 
germ,  and  given  a  decent  chance  the  child 
wins.  This  is  neither  surgery  nor  bacteri- 
ology (though  both  may  be  employed  as 
helps  now  and  again);  it  is  medicine  in  the 
best  sense  of  that  much  abused  word. 

The  work  is  revolutionary  in  its  character. 
It  owes  much  to  the  devotion  with  which  it 
is  being  carried  on  and  to  the  imagination 
which  obtained  the  requisite  site  in  Hamp- 
shire for  the  benefit  of  these  suffering  child- 
ren.— Editorial,  N.  York  State  J.  Med., 
October,  1920,  xx,  311. 

Destruction  and  Repair  in  Pulmonary 
Tuberculosis. — Variations  in  the  clinical 
behavior  of  patients  ill  with  active  pulmon- 
ary tuberiulosis  are  frequently  indicative  of 
their  diminished  resistance  and  the  progres- 
sion of  their  lesions.  Such  variations, 
though  slight  and  apparently  negligible,  may 
be  as  important  indications  of  progression  of 
the  disease  as  are  similar  variations  of  its 
conception.  Such  variations  should  suggest 
the  importance  of  careful  ree.xaminations 
which  frequently  disclose  retrogression  of  the 
lesion  before  the  ad\'ent  of  more  marked 
symptoms,  and  make  possible  helpful  modi- 
fications of  the  management  of  the  patient. 
Roentgen  ray  findings,  and  especially  stereo- 
scopic studies,  should  be  employed  in  addi- 
tion to  physical  examination.  .\  few  clini- 
cal and  roentgenographic  records  are  selected 
to  illustrate  these  obser\'ations. — Dcstrw- 
tioii  and  Repair  in  Pulmonary  Tuberculosis . 
B.  H.  Waters,  ./.  Am.  M.  Ass.,  October  30. 
1920,  !x.ti;  1187. 

Progress  in  Nephrectomy. — This  report 
comprises  207  nephrectomies  performed  at 
Mt.  Sinai  Hospital,  New  York  City,  since 
1914  with  a  mortality  of  3.8  per  cent. 

Renal  tuberculosis  forms  the  largest  group 
in  the  series  for  which  nephrectomy  was  per- 
formed: 92  cases  with  2  deaths,  a  mortaUty 
of  2.1  per  cent.  There  were  5  secondary 
nephrectomies;  3  of  the  operations  were  sub- 
capsular. In  two  instances  the  disease  was 
bilateral  and  the  more  diseased  organ  was 
removed.  In  general,  the  ureter  was 
ablated  as  low  down  as  possible,  through  the 
lumbar    incision,    phenolized    and    dropped 


back  into  the  wound;  complete  excision  of 
the  ureter  down  to  the  bladder,  through  an 
anterior  extraperitoneal  incision,  was  prac- 
tised ten  times  (approximately  in  10  per 
cent  of  the  cases).  Its  main  indication  is 
marked  stricture  formation  at  the  lower 
end  of  the  ureter.  In  a  number  of  instances, 
the  lumbar  wound  became  tuberculous  and 
broke  down,  weeks  after  the  operation, 
whereas  the  anterior  incision  required  for 
removing  the  ureter  has  ne\er  been  so  in- 
fected. The  mortality  following  nephrec- 
tomy for  tuberculosis  has  steadily  dimin- 
ished. In  1902,  in  the  hands  of  well  known 
surgeons,  the  fatalities  numbered  between 
18  and  20  per  cent.  More  recent  statistics 
are  given  in  the  accompanying  table. 

Fatalities  in  renal  tuberculosis 

Nephrec-  Mortality 

tomies  Per  cent 

Frank 1,331  9.3 

Legueu  and  Chevassu  l,vS39  5.9 

Israel 1,023  12.9 

-■Mbarran 118  3.3 

Wildbolz 139  2.8 

Zuckerkandl 104  7.7 

Braasch  (Mayo 

Clinic) 532  1.3 

The  unquestionable  va'ue  of  cystoscopic 
and  functional  examinations  in  lowering  the 
mortality  is  especially  noticeable  in  the  reduc- 
tion of  the  death  rate  from  uremia.  Pous- 
son,  in  a  series  of  435  nephrectomies  per- 
formed a  number  of  years  ago,  reported  128 
deaths,  51  of  which  were  due  to  renal  insuf- 
ficiency. This  at  present  is  one  of  the  most 
infrequent  causes  of  death.  Legueu  and 
Chevassu  reported  1,539  nephrectomies, 
with  43  deaths,  12  of  which  were  due  to 
uremia.  The  most  common  causes  of  death 
following  nephrectomy  for  tuberculosis,  in 
order  of  frequency,  are  m>ocarditis,  pneu- 
monia and  embolism.  Tuberculous  menin- 
gitis, although  mentioned  by  some  authors, 
is  a  verj'  infrequent  cause  of  death. — Progress 
in  Nephrectomy.  A  Study  Based  on  a 
Series  of  207  Cases.  E.  Beer  and  A.  Hvman, 
J.  Am.  M.  Ass., October 30, 1920,l.txv,  1180. 

Subcutaneous  Emphysema  in  Acute 
Pulmonary  Affections. — Subcutaneous  em- 
physema in  the  course  of  acute  respiratory 
affections  is  rare  in  adults  and  in  itself  not 
serious,  the  prognosis  depending  entirely 
upon  the  underlying  disease.  The  emphy- 
sema is  at  first  interlobar  and  subpleural,  then 
mediastinal  and  lastly  subcutaneous.  When 
it  occurs  in  the  course  of  pulmonary  tuber- 
culosis, it  is  generally  of  grave  significance. — 
De  Vemphysemc  sous-cutane  dans  les  affections 
pulmonaires  aigucs  non  tuberculeuses  chez 
I'adiilte,  Ch.  Roubiir,  Progr.  Med.,  October  9, 
1920,  439. 
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Knoo  Joint  Tuberculosis  In  Children. 
- -OlHMi  air,  'iiiii^liiiu-.  loniiH.  nMiiri-liini;  fiMxl 
and  oinKcnial  ami  at  tlic  -viinic  limoM-iisiblc 
surroim(lin>;s  shimM  lie  in^i^tol  on  in  the 
treatment  ii(  this  ciinclltinn.  Tlic  kc)note 
to  liical  treatment  is  umservatism.  If 
treatment  is  institute<l  early  ami  the  proper 
means  arc  taken  to  prevent  the  development 
of  deformities,  the  management  is  easy. 
The  patient  coming  late  with  subluxation 
and  knock-kncc  and  cvUrnal  rotation  of  the 
tibia  is,  on  the  other  hand,  most  diilicult  to 
treat.  A  projierlv  applied  plaster  of  Paris 
cast  affords  cccellcnt  lixaiion.  The  ordin- 
ary stilT  legged  brace,  in  mild  cases,  is  often 
suliicient.  In  the  more  acute  cases  rest  in 
bed  with  extension  may  be  neccs-sarj'  and 
when  the  patient  is  allowed  to  lie  up,  a 
plaster  of  Paris  cist  is  indicated,  with  a  high 
soled  shoe  on  the  opposite  foot  and  crutches 
to  prevent  weight  bearing.  The  Thomas 
extension  splint  is  excellent,  but  unless 
guarded  against  is  especiallj-  prone  to  cause 
a  relaxed  knee  joint.  .\s  the  condition  im- 
proves, a  walking  caliper  Thomas  splint  may 
be  used.  .\ll  apparatus  must  be  supervised 
carefully  and  care  taken  once  the  flexion  is 
overcome  to  prevent  genu  recurvatum. 
When  subluxation  is  present,  more  elaborate 
measures  are  necessary.  Prolonged  traction 
with  weight  and  pulley,  wth  the  line  of  pull 
carefully  directed,  may  straighten  the  knee. 
.\t  the  first  indication  of  a  tendency  to  fur- 
ther subluxation,  the  force  should  be  stopped 
and  a  cast  applied  with  the  flexion  deformity 
only  partially  corrected.  This  may  be  re- 
peated and  usually  the  knee  can  be  brought 
straight  in  three  or  four  attempts.  The  knee 
must  never  be  moved  back  and  forth,  but 
merel\'  forced  straight  to  the  point  where  it 
seems  safe.  It  has  never  been  the  custom  in 
the  Mayo  Clinic  to  resect  tuberculous  knees 
in  children.^  rHiiTCM/oj/j  of  Knee  Joint  ir. 
Children,  M.  S.  Henderson.  Minn.  Med.. 
October,  1920,  III,  463. 

Ileus  In  Course  of  Tuberculous  Peri- 
tonitis.— .Mmes  comments  on  the  small 
number  of  such  cases  on  record,  ascribing 
this  to  the  nonrecognition  of  the  true  cause 
of  the  ileus  in  many  cases.  In  the  68  oper- 
ative cases  he  has  compiled,  23  of  the  pa- 
tients were  under  16;  45  of  the  (  8  recovered. 
The  immediate  mortality  was  55  per  cent, 
and  the  total  mortalit\-  within  a  year  was 
63  per  cent.  The  death  rate  was  only  27 
per  cent  in  the  cases  in  which  intervention 
was  restricted  to  cutting  adhesions  binding 
down  the  bowel.  If  the  peritonitis  is  healed, 
the  entire  abdominal  cavity  should  be 
explored  to  discover  adhesions.  With  a 
florid  peritonitis,  simple  exposure  to  the  air 
may  cure  paralytic  ileus,  or  the  feces  can  be 


manipulated  through  the  contracted  icg- 
mcnt,  or  profuse  irrigation  with  heated 
scrum  may  cure.  The  agglutinated  mass  of 
intestines  was  resected  in  one  ca«c,  the  pa- 
tient dying.  The  3  patients  treated  with 
anastomosi5  all  recovered,  ("anessi  in- 
jected 10  liters  of  oxygen  into  the  abdomi- 
nal cavity,  with  the  recovery  of  the  (uitient. 
Kven  in  apparently  the  most  desperate 
cases,  cautious  surgical  inter\ention  may 
prove  successful. —  L'occliision  inteslinaJe 
iiH  court  de  h  plrilonile  tubereuleuse,  A. 
.■times,  Rev.  d.  Chiriirg.,  1920,  xxxix,  .\o.  3, 
177. 

The  Dissemination  of  Tuberculosis 
Among  Cattle.  -Statistics  of  the  number 
and  |)crcentage  of  cattle  reacting  to  tuber- 
culin and  of  those  showing  tuberculosis  upon 
meat  inspection  are  given  for  Helgium.  (jreat 
Britain,  France.  Italy,  Pyrcncsc  Peninsula, 
Balkan  Peninsula,  Russia.  I-inland,  .\sia, 
.\ustralia.  North  .\merica,  t'cntral  and 
South  .\merica,  and  Africa.  Tuberculosis 
is  disseminated  among  the  cattle  of  all  civ- 
ilized countries.  It  is  the  most  widely  dis- 
seminated cattle  disease.  Its  occurrence  is 
intimately  related  to  the  development  of 
intensive  agriculture  and  the  problem  of  a 
natural  comfortable  mode  of  life.  That 
the  keeping  of  cattle  in  stalls  favors  the  de- 
velopment of  tuberculosis  is  seen  from  the 
experiences  of  the  white  cattle  of  the  steppes. 
.■\s  long  as  these  remained  on  the  steppes 
they  developed  no  tuberculosis,  but  when 
placed  for  one-half  year  before  slaughter 
with  the  cattle  of  the  cultivated  breeds  in 
stalls,  they  became  victims  of  tuberculosis. 
On  the  other  hand  when  set  free  upon  the 
pastures  an  arrest  of  the  disease  takes  place 
as  happened  in  .\merica.  Frequent  change 
from  land  to  land  predisposes  to  tuberadosis. 
.Among  the  cattle  of  the  .\merican  prairie, 
the  Bukowinian  cattle  and  those  of  the 
Polar  regions,  the  north  of  Sweden  and  Nor- 
way, those  of  .\lgeria.  .Arabia,  North  .Africa, 
the  Russian  steppes.  Iceland,  Sardinia, 
Sicily  and  Japan,  tuberculosis  is  only  occa- 
sionally seen,  if  seen  at  all.  On  the  other 
hand,  in  western  Europe,  in  the  thickly  popu- 
lated areas,  in  the  vicmity  of  the  large  i  ities 
and  the  larger  agricultural  areas  where  milk 
is  intensively  produced,  tuberculosis  is 
widely  disseminated  among  the  cattle  and 
is  found  to  be  steadily  increasing.  The 
inferior  breeds  are  infected  to  a  greater  ex- 
tent than  the  selected  breeds.  However  one  • 
cannot  speak  of  a  racial  (breed  i  immunity 
among  cattle  inasmuch  as  living  conditions 
will  often  render  the  nonsusceptible  sus- 
ceptible to  tuberculosis.  Liability  to  infec- 
tion of  course  plavs  the  dominant  part  in 
the  occurrence  of  the  disease,  and  incidence 
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of  infection  increases  with  the  years  of  life. 
More  than  lialf  of  the  tuberculosis  in  cattle 
occurs  after  the  sixth  year.  The  cow  be- 
comes tuberculous  more  often  than  the  bull. 
This  is  due  probably  to  the  weakening  influ- 
ence of  milk  production  and  reproduction. 
Feeding  influences  the  morbidit\'.  Feeding 
of  the  b\-products  from  distilleries,  brewer- 
ies, sugar  refineries,  etc.,  has  a  weakening 
effect  and  hence  favors  the  development  of 
tuberculosis.  In  the  neighborhood  of  found- 
ries, cattle  are  exposed  to  respiratory  diseases 
and  indirectly  to  tuberculosis.  Climatic  con- 
ditions favoring  the  catching  of  colds  predis- 
pose to  it,  as  well  as  sudden  changes  to  a 
different  environment  and  a  dilTerent  mode 
of  life. — Die  Vcrbreitiing  der  Tnberknlosc 
nntcr  den  Riiidcni,  IF.  Seifcrt,  Zeilchr.  f. 
Tiibcrk.,  August,  1920,  x.-e-ui,  283. 

Prophylactic  Vaccination  of  Cattle 
against  Tuberculosis. — When  bovine  tu- 
bercle bacilli  are  cultivated  on  glycerine-bile 
media  in  long  successive  series,  a  race  of  at- 
tenuated bacilli  is  obtained,  which  have 
become  avirulent  for  cattle,  monkeys  and 
guinea  pigs.  They  can  be  injected  in  con- 
siderable dnses  intravenously  without  pro- 
ducing tuberculous  lesions,  but  they  confer, 
commencing  the  thirtieth  day  after  inocu- 
lation, a  durable  resistance  against  intra- 
venous test  inoculations.  The  tolerance  of 
the  animals  against  this  avirulent  strain  also 
manifests  itself  in  the  fact  that  they  remain 
well  when  they  are  placed  in  close  contact 
with  tuberculous  cows  in  infected  stables. 
This  protection  from  one  single  vaccination 
lasts  eighteen  months,  but  can  be  main- 
tained indefinitely  by  yearly  revaccinations 
which  are  in  themselves  harmless.  The 
authors  recommend  that  their  method  be 
tested  out  on  a  large  number  of  animals 
over  a  period  of  years  corresponding  to  the 
average  duration  of  life  of  these  animals. — 
Nouvelles  rccherches  expCrimcntalcs  sur  la 
vaccination  des  hovidis  conlre  la  lubcrculosc, 
A.  Calmette  and  C.  Gucrin,  Ann.  de  I'Insl. 
Pasteur,  September,  1920,  xxxiv,  37. 

Camphor  in  Hemoptysis. — Hemoptyses 
are  of  two  kinds:  (1)  those  due  to  a  damming 
up  of  the  blood,  and  (2)  those  due  to  the 
rupture  of  a  vessel.  In  the  first,  the  bleed- 
ing comes  on  slowly  and  with  Uttle  froth. 
The  blood  is  usually  dark  brown.  The 
cause  is  a  circulatory  insufllciency  of  car- 
diac or  vasomotor  origin.  In  the  second,  the 
bleeding  comes  on  rapidly  and  with  much 
froth.  The  blood  is  usually  red.  Camphor 
is  small  doses  stimulates  the  heart  and  mildly 
the  vasomotor  centre.  The  pulse  volume  is 
increased  and  there  is  a  larger  variation 
between    systolic    and    diastolic    pressure. 


This  insures  a  better  flow  of  blood  through 
the  lungs.  In  large  doses  camphor  causes  a 
dilatation  of  the  peripheral  vessels  with  an 
increased  blood  supply  and  by  its  action  on 
the  vasoconstrictor  centre  causes  constric- 
tion at  the  seat  of  injury,  thereby  inviting 
local  thrombosis,  .inside  from  its  principal 
mechanical  action  camphor  secondarily  pro- 
duces an  increase  in  the  thrombokinase 
flowing  to  the  part. — Lungenblulung  und 
Kampferu'irkung,  K.  Lchner,  Zeitchr.  f. 
Tuberk.,  August,  1920,  xx.xii,  276. 

How  to  Arrest  the  Disease  and  Avoid 
Invalidism. — The  total  percentage  of  the 
tuberculous  who  secure  an  arrest  or  healing 
of  their  diseaf e,  whether  treated  in  the  home, 
the  dispensary  or  the  sanatorium,  is  disap- 
pointingly small.  Of  those  who  are  pro- 
nounced arrested  or  healed  the  number  who 
relapse  is  large.  Of  those  wlio  remain  well 
as  far  as  their  tuberculous  infection  is  con- 
cerned, a  large  number  are  in  a  state  of  in- 
validism. Tubercles  undergo  much  the  same 
type  of  evolution  that  is  noted  in  a  boil, 
that  is,  implantation  followed  by  induration, 
necrosis,  rupture  and  healing,  but  the  changes 
take  weeks,  months  or  years  instead  of  a 
few  days.  The  fact  that  practically  all  pa- 
tients who  manifest  their  clinical  symp- 
toms in  adult  life  have  been  in  stages  alter- 
nating between  activity  and  arrest,  should 
suggest  the  possibility  of  healing  in  a  large 
proportion  of  early  clinical  cases.  Sanatoria 
and  dispensaries  are  filled  with  advanced 
cases.  Specialists  are  spending  most  of  their 
energy  fighting  a  losing  fight  with  patients 
far  advanced  in  the  disease.  The  tubercu- 
lous man  must  not  be  permitted  to  become 
a  consumptive.  Most  laymen  and  many 
medical  men  do  not  realize  that  months,  at 
times  years,  intervene  between  different 
periods  of  activity.  If  active  disease  does 
not  follow  at  once  they  often  assume  that 
the  diagnosis  was  in  error.  Hygienic  work- 
ing colonies  should  be  provided  for  the  pa- 
tients with  arrested  disease  who  are  finan- 
cially dependent.  The  length  of  time  re- 
quired for  the  pathological  process  to  heal  is 
far  longer  than  is  usually  believed.  In 
early  cases  it  may  take  two  years  or  more. 
Relapses  usually  occur  three  to  nine  months 
after  the  patient  leaves  off  treatment. 
Pottenger  treats  his  patients  until  physical 
exercise  such  as  walking  from  one  to  ten 
miles  produces  no  toxic  symptoms.  The 
patient  is  then  allowed  to  interrupt  treat- 
ment for  three  to  nine  months  with  only 
occasional  supervision.  He  then  returns 
for  another  period  of  strict  guidance.  In 
far  advanced  cases  a  second  period  of  rest 
is  followed  by  a  third  period  of  strict  guid- 
ance.    To  prevent  invalidism  patients  must 


ABSTRACTS  OF  TUBERCULOSIS 


221 


be  Idlil  what  they  can  do,  not  what  they  can- 
not (111.  'I'hc  patient's  ncr\'<)Us  and  psychi- 
cal ec|uilil)riunv,  and  his  physical  viKor  and 
resistance  must  be  restored  before  he  is 
discharged. —  llinv  May  the  Tuherdilous  Pa- 
tient Sedire  an  Arrestment  and  Avoid  Becom- 
ing an  Invalids  /•'.  .1/.  I'ottenier.  .V.  York 
\l.  J..  Seplimher  IS.  1020,  ctii,  JSQ. 

The  Determination  of  the  State  of 
Immunity  In  Prognosis  and  Treatment. 
— When  ccntrifuRali/.i-il  IjIimmI  scrum  is  care- 
fully added  to  a  10  per  cent  solution  of  tuber- 
culin in  physioloKical  saline  solution  con- 
taining 0.5  [jcr  cent  phenol,  a  precipitate  or 
clouding  may  or  may  not  take  place  at  the 
junction  of  the  two  liijuids.  The  reaction  is 
tested  in  small  pi[x;ttes  and  0.5  cc.  of  each 
fluid  is  used.  Care  must  of  course  be  taken 
not  to  rauc  the  two  fluids.  After  incubation 
at  37°C.  for  twenty-four  hours  the  reaction 
is  studied  and  one  of  the  following  phenom- 
ena is  noted  at  the  junction  of  the  two 
liquids:  (1)  A  thick  disk-like  precipitate. 
(2)  .\  flocculent  ring-like  clouding  or  a  sus- 
pended focculent  precipitate.  (,?)  .X  slight 
clouding  or  transiucency.  (4)  Xo  change. 
Number  1  is  termed  a  strongly  positive  or 


two  plus  reaction;  2  a  alightly  positive  or 
one  plus;  i  a  (|ucstionable  or  plus  minu«; 
and  4  a  negative  reaction.  The  reaction  ii 
termed  immunity  reaction  (/.  K.).  The 
substance  causing  the  reaction  is  probably 
analogous  to  the  precipitins  or  to  the  alexins. 
In  the  s;ime  indindual  the  reaction  Usually 
remains  the  same  under  ordinary  i  ircum- 
stances.  The  lack  or  presence  i>t  the  pro- 
tective substance  is  inherited.  Its  lack 
means  a  susceptibility  to  tuljcrculosis  or 
tuberculous  into.\icalion  and  is  the  cause  of 
inherited  or  acquired  tuberculous  predispo- 
sition. In  pregnancy  and  acute  infectious 
diseases  (pertussis,  mt•.•»slo^)  the  protective 
substance  is  inhibited.  .Malaria,  chronic 
Kright's  di-se-ise  and  pueumonia  give  a  two 
plus  reaction.  Lues  gave  a  two  plus  reac- 
tion with  but  one  exception.  In  three  cases 
of  psoriasis  the  reaction  was  weaker  than 
usual.  In  severe  anemias  there  was  a  sud- 
den drop  in  the  intensity  of  the  reaction. 
The  prognostic  index  (P)  is  determined  from 
the  Immune  Reaction  (I.  R.),  the  cutaneous 
tuberculin  or  Sensibility  Reaction  (S.  /?.), 
the  presence  or  ab.sence  of  tuber  le  bacilli, 
and  the  physical  findings,  l-rom  these  fac- 
tors a  table  of  nine  indices  is  made  as  follows: 


SEKUU 
REACTION 

COTANEOUS 
SENSITIVE- 

TUBERCLE 
BAC1U.I. 

PROG- 
NOSTIC 

QUAUPICAIION  or  TBE 

PROCNOStS 

(I.R.) 

(S.R.) 

riNDINCS 

+  + 

0 

0 

1 

Nontuberculous    with 
good  resistance 

Not  susceptible  to  tuber- 
culosis 

+ 

0 

0 

2 

Nontuberculous     with 
weak  resistance 

Some  susceptibility  to  tu- 
berculosis 

± 

0 

0 

3 

Nontuberculous     with 
verv  weak  resistance 

Susceptibility  to  tubercu- 
losis 

— 

0 

0 

4 

Nontuberculous     with 
no  resistance 

Great  susceptibility  to  tu- 
berculosis 

+  + 

+ 

-or-l- 

5 

Tuberculous  with  good 
resistance 

Tendency  to  spontaneous 
healing.  Process  not 
progressive.  Retrogres- 
sion likelv 

+ 

+ 

-or-f 

6 

Tuberculous  with  weak 
resistance 

Some  tendency  to  spon- 
taneous healing.  Proc- 
ess not  progressive.  Re- 
trogression   doubtful 

± 

+ 

-f  or- 

7 

Tuberculous  with  very- 
weak  resistance 

Poor  tendency  to  sponta- 
neous healing.  Process 
progressive.  Retrogres- 
sion not  looked  for 

— 

+ 

+  or- 

8 

Tuberculous    with    no 
resistance 

Xo  tendency  to  sponta- 
neous healing.  Process 
progressive 

0 

0 

0 

9 

Tuberculous    with    no 
reaction  and   resist- 
ance 

Spontaneous  or  artificial 
immunization  out  of 
question.  Body  does 
not  react.  Process  pro- 
gressive 
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Those  with  indices  1,  2,  3,  4  may  be  looked 
upon  as  not  having  tuberculosis  but  their 
future  liability  to  the  disease  is  less  the 
stronger  their  prognostic  index  and  the 
stronger  their  immune  reaction.  In  order  to 
increase  the  immunity  reaction  emulsions  of 
dead  tubercle  bacilli  are  given  subcutane- 
ously,  intramuscularly  or  intracutaneously 
according  to  certain  indications  derived 
from  the  patient's  condition,  The  Hol- 
laender-Richter  tuberculosis  vaccine  ( H.  R. 
1'.)  is  the  preparation  employed,  a  descrip- 
tion of  which  is  given.  Those  with  indices 
1  and  5  need  no  immunization.  Those 
with  index  9  should  not  be  given  the  vac- 
cine, for  the  body  apparently  is  overwhelmed 
by  the  intoxication.  The  vaccine  (per  cc.) 
is  employed  in  the  following  dilutions: 


1. 

=     1  mgm. 

6. 

=     ■/,  mgm 

2. 

=     1  mgm. 

7. 

=     gij  mgm 

3. 

=     i  mgm. 

8. 

=  TIB  mgm 

4. 

=     g  mgm. 

9. 

=  J  J, J  mgm 

5. 

=  I'j  mgm. 

10. 

=  sh  mgm 

Those  with  indices  2  or  6  are  treated  with 
strength  10. 

Those  with  indices  3  or  7  are  treated  with 
strength  9. 

Those  with  indices  4  or  8  are  treated  with 
strength  8. 

The  amount  of  vaccine  given  is  deter- 
mined by  the  body  weight,  which,  figured 
in  kilograms  and  divided  by  100,  will  give  the 
first  dose  expressed  in  cubic  centimeters. 
Thus  a  man  of  58  kg.  will  receive  in  volume 
0.58  cc.  From  the  local  reactions  graded 
into  four  stages  the  subsequent  doses  are 
determined.  Stage  1  (  — )  is  accompanied 
by  no  symptoms;  2  (-}-)  has  a  transient  local 
swelling,  disappearing  before  the  next  injec- 
tion; 3  (+4-)  has  a  lasting,  hard,  nodular 
infiltration;  4  (-|--+--|-)  has  local  necrosis, 
destruction  of  tissue  and  pustulation.  With  a 
one  minus  local  reaction  the  dose  is  increased, 
with  a  one  plus  the  dose  is  repeated,  with  a 
two  plus  the  dose  is  reduced  and  with  a  three 
plus  reaction  no  further  injection  is  given 
for  six  months  when  the  prognostic  index  is 
redetermined.  The  second  injection  is 
given  two  weeks  after  the  first,  the  third 
three  weeks  after  the  second,  the  fourth 
four  weeks  after  the  third,  etc.  Injections 
are  continued  until  the  immune  reaction  (/. 
R.)  is  two  minus  as  in  prognostic  indices  1 
and  5.  Immunization  must  not  be  consid- 
ered in  a  clinical  sense.  The  physical  find- 
ings, including  tubercle  bacilli  and  tempera- 
ture, may  show  no  change,  but  the  power  to 
withstand  the  disease  may  have  been  recov- 
ered. The  vaccine  is  contraindicated  in  (1) 
those  with  a  prognostic  index  of  1,  5  or  9; 

(2)  those  with  a  daily  maximum  of  100.2°  F.; 

(3)  infiltrative-pneumonic  types  (Fraenkel- 


.\lbrecht  classification),  that  is,  with  cavity 
formation,  septic-pyeraic  symptoms,  high 
fever,  profuse  hemoptysis, .  cachexia  and 
larj'ngeal  or  intestinal  tuberculous  compli- 
cations, and  (4)  hematogenous,  dissemi- 
nated tuberculosis  and  tuberculous  menin- 
gitis. 

Summary:  Three  new  things  have  been 
presented.  (1)  "Immunity  reaction"  and 
"prognostic  index."  (2)  A  method  of  thera- 
peutic and  prophylactic  immunization.  (3) 
The  substance  or  vaccine  to  be  used.  Sta- 
tistical evidence  is  not  furnished  here  but 
will  probably  be  furnished  later.  The 
H.  R.  V.  preparations  may  be  obtained 
for  experimental  purposes  from  the  Budapest 
Jermer-Pasteur  Institute. — Die  Feststelliing 
der  Immumsicrung  zur  V orbeiigung  und 
Behandlung  der  Tubcrkulose,  II.  Hollaender, 
Zeitschr.  f.  Tuberk,  August,  1920,  xxxii,  257. 

Training    of    the    Tuberculous.     The 

subject  of  the  tuberculous  sufferer  is  a  com- 
plex one.  There  is  ample  room  for  experi- 
ments. Patients  who  are  under  twenty-two 
years  of  age,  and  whose  occupation  is  of  a 
kind  known  to  have  a  high  mortality  rate 
from  tuberculosis  should  change  their  occu- 
pation. A  "light  place  in  the  country"  so 
often  advised  by  the  tuberculosis  officer  is 
practically  nonexistent.  Agricultural  work 
is  highly  skilled  and  extremely  arduous. 
With  arrested  disease  patients  over  twenty- 
two  should  be  advised  to  go  on  with  their 
occupation  when  the  latter  is  definite  and 
lucrative.  The  large  class  of  those  who 
improve,  but  can  never  be  pronounced 
arrested,  are  only  fit  to  work  under  restric- 
tions. The  discharged  tuberculous  soldier 
does  not  want  to  work.  Sanatoria  should 
be  urged  to  employ  ex-patients  in  every 
possible  capacity.  Cabinet  making,  watch 
and  clock  repairing  and  cleaning,  boot  re- 
pairing, toy  and  jewelry  making  and  the 
management  of  village  shops  are  suitable 
occupations  for  the  male  consumptive,  as 
they  allow  him  to  be  his  own  mas  er  and  to 
work  when  he  is  able.  Dress  making,  lace 
making,  embroidery  and  domestic  work  are 
suitable  for  the  women.  Some  advanced 
cases  can  do  a  certain  amount  of  work, 
namely  the  usual  work  of  the  institution 
and  the  simpler  part  of  the  particular  indus- 
try in  which  the  sanatorium  is  engaged. — ■ 
The  Training  of  the  Tuberculous  Sufferer,  J . 
H.  Walker,  J.  Stale  Med.,  June,  1920,  x.yviii, 
185. 

Occupational  Therapy. — The  chief  aim 
of  occupational  therapy  is  its  psychic  effect. 
It  is  applicable  to  all  stages  of  tuberculosis. 
It  diverts  and  hardens.  It  stimulates  the 
appetite  and  induces  a  healthy  frame  of 
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mind.  To  this  psychic  hcncfit  is  added  ihc 
importunt  function  <if  the  nriMJuclion  of  spe- 
cific poisons  by  autoinocuintion.  as  soon  as 
controlled  exercise  is  included  in  the  regimen. 
The  activities  of  the  lioston  C'onsumiUivcs' 
Hospital  arc  religious,  diver>ional  and  occu- 
pational. There  are  ncw>pai>iTs.  maKa- 
zines,  a  circulating  library,  moving  pictures, 
checkers,  chess  and  cards.  Tobacco  in  moder- 
ation is  permitted.  Ambulatory  patients 
are  engaged  in  reed  and  ralVia  work,  bas- 
ketr>',  weaving.  b<M)kbindinK.  jewelr)',  chair 
caninR  and  crochet  work.  Klcven  patients 
with  positive  sputum,  four  of  whom  had 
cavities,  were  employed  as  orderlies.  All  of 
them  improved,  most  of  them  ^^aincd  in 
weight.  Remuneration  of  the  patients' 
work  is  an  important  factor  in  kccpmg  them 
interested. — ikcupatioiml  Therapy  for  the 
Tuberculous.  F.  II.  Hunt,  lioslon  M .  and 
S.  J..  September  16,  1920,  clxxxiii,  356. 

The  Lunfts  under  the  Influence  of 
Artillclal  Pneumothorax.— (,)ne  of  the 
chief  objects  of  this  article  was  to  see  whether 
artificial  pncumothora.\  could  be  employed 
on  incipient  cases.  As  a  result  of  his  e.vperi- 
raents  Tomaczewski  found:  (1)  The  com- 
pression of  the  lunR  succeeds  better  with  the 
rabbit  than  with  the  dog.  (2)  As  a  rule,  it 
k  not  uniform,  inasmuch  as  in  the  majority 
of  cases  the  upper  lobe  is  most  strongly  com- 
pressed (,?)  Under  its  influence  changes  of 
inflammatorv-  character  develop  in  the  lung: 
small-celled  infiltrations  develop  pretty 
early  around  the  blood  vessels  and  bronchi, 
which  in  the  later  stages  assume  the  char- 
acter of  granulation  tissue;  in  the  dog  they 
appear  in  smaller  number.  In  the  pleura 
thickenings  develop  which  in  early  stages 
consist  of  granulation  tissue  and  later  of 
striped  connective  tissue  penetrating  into 
the  parenchyma  of  the  lung.  These  changes 
are  much  more  pronounced  in  the  dog  than 
in  the  rabbit,  and  in  like  measure  affect  all 
the  lobes  of  the  lung  of  the  compressed  side. 
The  blood  content  of  the  compressed  lung  is 
small,  and  the  hinph  vessels  are  dilated. 
The  changes  in  the  parenchyma  of  the  lung 
are  probably  chiefly  of  pleuritic  origin.  (4) 
In  the  noncompressed  lung  no  changes  are 
found  except  hyperemia  and  vicarious  em- 
physema. Artificial  pneumothorax  in  rab- 
bits does  not  alter  the  favorable  conditions 
for  the  development  of  the  infection,  when 
tubercle  bacilli  are  injected  intravenously. 
Since  we  never  know  with  certaintv  which 
form  of  tuberculosis  is  mild,  and  whether  a 
case  will  be  arrested  or  cured  by  dietetic  and 
general  measures  alone,  it  seems  that  cau- 
tious attempts  to  treat  incipient  stages  with 
pneumothorax  are  completely  justiliable. — 
Histologisclie     Veraderungen     der    normaten 


und  mil  Tuberkulose  infizierlen  I.unfe  untrr 
dem  EinlUits  des  lunslluHen  J'neumolhorat. 
I..  Tomaezeitilii,  Heilr.  z.  Klin.  d.  luberk.. 
AugujI,  1916,  xxtvi.  I. 

Results  of  Pneumothorax  Treatment. 

—Since  Ucccmlwr.  I'MK).  4iO  patients  were 
treated  at  the  \ejUfjiird  Sanatorium,  iJcn- 
mark,  with  alx)Ut  lO.fNK)  in-ulllations  in  all. 
Kxccpt  two  cases  of  sudden  <leath  in  \')\U  and 
1912  there  have  been  no  accidents  from  the 
induction  of  the  pneumothorax.  After-hi*- 
tories  of  patients  di'^hargcd  from  1907  to 
1916  show  that  in  275  collapse  treatment 
had  been  tried.  Six  of  these  were  non- 
tuberculous.  All  but  2  were  in  the  third 
stage  of  tuberculous  and  had  po-itive  spu- 
tum. In  85  cases  eflkicnt  pneumothorax 
treatment  could  not  be  obtained  because  of 
technical  difTicultics.  These  are  the  controls. 
Of  the  technically  effective  cases,  after  three 
years,  more  than  40  per  cent,  and  after  seven 
years,  32  per  cent  were  still  aljle  to  work. 
The  parallel  numbers  of  the  control  cases 
were  21  and  16  per  cent.  Cessation  of  a 
pneumothorax  is  always  a  risk.  When  the 
cases  are  well,  injections  of  gas  cverv'  second 
or  third  month  will  be  sufficient.  The  treat- 
ment is  continued  for  about  five  years.  If 
all  is  then  normal,  the  lung  is  allowed  to  ex- 
pand, the  patient  being  ob-cr\ed  vcr>'  closely 
for  the  first  few  months.  Injection  of  gas  is 
renewed  if  sjTnptoms  of  relapse  appear, 
which  is  rare.  The  best  results  were  ob- 
tained by  a  combination  of  pneumothorax 
with  strict  sanatorium  treatment. —  The  Re- 
sults of  Pneumothorax  Treatment  of  Pulmon- 
flfv  Tuberculosis,  C.  Saugman,  Loncet, 
October  2,  1920,  rxcix,  685. 

Pleural  Obliteration  Complicating 
Pneumothorax. — Contraction  of  the  pleu- 
ral cavity  down  to  obliteration  following 
effusion  is  an  unfavorable  termination  of 
artificial  pneumothorax.  It  is  illustrated 
by  the  following  case:  A  barber,  aged  seven- 
teen, in  the  third  stage  of  tuberculosis,  re- 
ceived left-sided  K  insufflations  from  June, 
1915,  on.  The  temperature  became  normal 
in  a  month  and  the  sputum  ver>-  much  di- 
minished in  quantity.  In  .\ugust  the  tem- 
p)erature  rose  to  101°  and  a  small  left  serous 
effusion  was  found.  .\t  the  succeeding  ftfiU 
390  cc.  of  X  changed  a  mean  pressure  of 
—  11  to  one  of  +i.5,  whereas  formerly  it 
took  520  cc.  to  convert  —9  into  -f  3.  In 
September  the  patient  began  to  get  up  and 
take  exercise.  The  condition  remained  ex- 
cellent until  October  16  when  another  small 
serous  effusion  was  found.  On  October  23 
positive  pressure  was  discovered  although  no 
refill  has  been  given  for  a  fortnight,  when  the 
mean  pressure  had  been  left  at  —2.5.    The 
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whole  left  pleural  cavit\-  was  contracting, 
and  by  February,  1916.  moist  sounds  were 
audible  over  the  left  upper  lobe.  The  tem- 
perature rose  and  all  dilating  efforts  failed. 
Extrapleural  thoracoplast\-  was  performed 
July.  1916.  The  patient  died  during  the 
operation,  which  was  in  all  probabilit>-  due  to 
the  general  anesthesia.  The  etiologj-  of  this 
complication  is  concerned  with  that  of  effu- 
sions in  general,  which,  aside  from  sepsis, 
are  due  primarily  to  the  tubercle  bacillus. 
The  most  generally  in\oked  contributon.' 
cause  is  exposure  to  cold.  Thoracentesis 
and  replacement  of  the  tluid  with  gas  or  air 
are  useless  in  the  long  run.  Extrapleural 
thoracoplasty  is  necessary  to  maintain  lung 
collapse.  It  should  be  performed  under 
local  anesthesia. — Pleura)-  Oblitcraiion:  A 
Complication  of  Artificial  Pneumothorax,  W . 
C.  Rivers,  Lancet,  July  31,  1920,  cxcix.  244. 

X-ray  an  Essential  Guide  for  Pneumo- 
thorax.— Before  pneumothorax  is  produced 
the  following  points  should  be  studied:  (1) 
The  extent  of  the  lesions,  especially  as  to 
cavities.  (2)  Will  the  opposite  lung  be 
able  to  furnish  sufficient  pulmonan.'  tissue 
after  the  affected  lung  has  been  collapsed? 
In  unilateral  cases  there  is  no  question  of  the 
advisabilitj-  of  the  treatment.  In  advanced 
bilateral  cases  the  patient  is  probably  going 
to  die.  The  cessation  of  cough,  control  of 
hemorrhages  and  lessening  of  toxemia  out- 
weigh the  risk  taken  in  throwing  an  addi- 
tional burden  on  the  small  amount  of  unin- 
volved  lung  tissue  remaiiung.  (3)  Adhe- 
sions and  fibrinous  pleurisjf  must  be  con- 
sidered, as  a  lung  firml\-  adherent  to  the 
parietal  pleura  caimot  be  collapsed.  If  these 
bands  are  not  too  strong,  their  gradual  tear- 
ing loose  can  be  watched  by  the  X-ray  as 
the  treatments  are  continued.  In  the  last 
three  months  453  X-raj'  examinations  were 
performed  at  the  United  States  .\rmy  Gen- 
eral Hospital.  Ft.  Bayard.  N.  II.  Three 
cases  are  cited  which  had  been  given  up  as 
hopeless.  Two  of  them  were  bedridden  for 
almost  a  year;  after  repeated  injections  of  air 
they  have  become  able  to  walk  about  the 
hospital  grounds  to  a  limited  extent.  A  pa- 
tient who  was  discharged  in  1914  with  arti- 
ficial pneumothorax  on  one  side,  and  an 
inaAi\'e  tuberculosis  in  the  other  lung  re- 
turned in  May,  1920,  after  haNnng  worked 
constantly  without  any  other  bad  result 
than  the  collection  of  about  2000  cc.  of  fluid 
in  the  chest.  The  possibihty  of  accelera- 
tion of  the  tuberculous  process  in  the  oppo- 
site lung  must  not  be  forgotten. —  The  A  -ray 
as  an  Essential  Guide  for  Producing  Artifi- 
cial Pneu7nothorax  in  Advanced  Clases  of 
Ptdmonarv  Tuberculosis.  D.  D.  Krupp, 
N.  York  M.  J.   October  30.  1920,  c.xii.  IS. 


Roentgen  Ray  Treatment  of  Surgical 
Tuberculosis. — Iselin  analvzes  the  e.x- 
periences  at  Basel,  1907-1914,  with  1133 
cases.  They  confirm  the  possibilities  of 
conservative  treatment,  especially  the  ex- 
traordinariK'  favorable  prognosis  under  roent- 
gen ray  treatment.  It  is  useful  as  an  adju- 
vant to  operative  measures.  Iselin  is  a 
surgeon,  not  a  radiologist,  but  he  regards 
well  planned  roentgen  ray  treatment  as  a 
fine  foundation  for  conservative  treatment. 
Old  tuberculous  processes  yield  earlier  and 
more  completely  to  the  rays  than  young  and 
active  ones.  The  efficacy  of  the  rays  is  seen 
particularly  in  the  disappearance  of  tuber- 
culous lesions  in  glands,  omentum,  soft 
parts  and  joints,  of  many  years'  standing, 
and  by  the  reduction  of  the  virulence  of  the 
pus  from  abscesses  in  experimental  lesions. 
The  ambulatory  treatment  and  the  non- 
interference with  the  earning  capacity  com- 
pensate for  the  length  of  the  course. —  Ronl- 
genbehandlung  der  chirurgischoi  Tuhcrkulose, 
H.  Iselin.  Schweiz.  med.\Vchiischr.,  June  17, 
1920,  Ix,  499 

Appliance  for  Simultaneous  Irrigation 
and  Radiation. — Pus,  mucus  and  cellular 
debris  in  wounds  interfere  with  the  penetra- 
tion of  the  ultraviolet  rays  and  therefore 
hinder  their  healing  effects,  .\ccordingly,  an 
applicator  is  devised  to  cleanse  the  areas  to 
be  radiated  and  simultaneously  to  apply  the 
rays.  Five  tj'pes  of  quartz  applicators  are 
shown,  differing  only  slightly  in  construction 
and  all  easily  attachable  to  the  Kromayer 
lamp.  The  rays  are  reflected  by  the  walls 
of  quartz,  as  well  as  by  the  surface  of  the 
water,  so  that  no  interference  to  their  pas- 
sage occurs.  The  flow  can  be  regulated  by 
pressure  on  the  rubber  tube  leading  to  the 
applicator.  An  inverted  mirror  made  of 
platinum-iridium  can  be  used  to  increase  the 
total  reflection.  The  applicator  is  very 
useful  in  treating  abscess  cavities  of  any 
sort,  fistulae,  and  uterine  and  vaginal  affec- 
tions.— Der  Quarlzspiilcr.  Ein  neues  Prinzip 
in  der  Ullraviolettbehandlung,  H.  Ladebeck, 
Deutsche  mcd.  Wchnschr.,  September  16, 
1920,  1055. 

Treatment  witli  Monochromatic 
Light. — In  view  of  the  varying  behavior  of 
the  rays  in  different  parts  of  the  spectrum, 
attempts  were  made  to  construct  mono- 
chromatic lights  with  maximum  amounts  of 
energy.  Two  were  made;  the  one  liberating 
rays  extending  from  the  yellow  far  into  the 
ultrared  with  the  maximum  energj'  in  the 
ultrareds,  and  the  other  consisting  of  only 
the  red  and  yellow  rays.  The  first  liberates  a 
reddish-yeUow  light  with  great  heat;  the 
second,  called  a  Neon  lamp,  emits  a  cold, 
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bright  tfd  light.  I  hr  authiir  has  ciiiplnyrd 
Ihest  lights  since  1^14  iip«)n  hundreds  of 
patirnts.  The  Neon  light  has  a  sedative 
action  and  causes  inflammations  to  disappear 
rapidly;  edema  and  swellings  vanish;  secre- 
tions dry  up;  pus  is  diminished,  ami  itching 
and  piircslhcsiae  an-  controlled.  Rheumatic 
conditions  are  well  suited  for  treatment, 
here  pain  is  quickly  lost.  The  technic  is 
simple.  The  diseased  area  is  cx|)oscd  for 
twenty  minutes  to  one  hour  as  near  to  the 
lamp  as  possible.  In  cutaneous  afloclions 
bandores  should  be  worn  between  e.xposures 
to  avoid  the  irritating  elTcct  of  the  daylight. 
—  Ubfr  moiwchromalisilK  l.uhlbehiindlung, 
F.  NagelschmidI,  Brrl.  klin.  W'chnsckr. 
August    16,    1920,    7S3. 

A  New  Neon  Lamp.— The  advantages  of 
this  new  lamp  arc  that  it  carries  an  excep- 
tionally strong  current  and  is  ver\'  practically 
constructed  for  local  lesions,  such  as  wounds 
and  circumscribed  skin  discuses.  It  can 
even  be  placed  directly  into  a  wound.  This 
is  possible  because  of  its  aseptic  construc- 
tion. It  emits  an  intense  yellow  light  in 
wave  lengths  from  740  to  580  microns. — 
Eine  nnie  Neon  Liimpf.  .\xmann,  Deutsche 
med.  Wdinschr..  September  16.  1920.  1056. 

EfTect  of  Ultraviolet  Therapy  upon 
Metabolism. — ralients.  who  show  a  urea 
nitrogen  that  is  one-half  that  of  the  total 
nitrogen  reveal,  after  several  months'  expos- 
ures to  the  mercurj- -quartz  light,  an  increase 
of  30  per  cent  in  the  urea  nitrogen.  Dia- 
betics show  increased  oxidation,  having  as 
much  as  85  per  cent  urea  nitrogen;  and  there- 
fore should  not  be  treated  with  ultraviolet 
exposures  until  there  is  a  more  normal  chemi- 
cal balance.  The  blood  sugar,  as  well  as 
the  urine,  must  first  be  normal.  Ultraviolet 
rays  have  an  important  therapeutic  value. 
Before  applying  them  the  writer  studies  the 
blood  chemistry  of  his  patients,  as  well  as 
the  urinary-,  blood,  blood-pressure  and  heart 
efficienc>'.  Cellular  protoplasm  absorbs  the 
ultra\-iolet  rays.  Exposures  properly  graded 
give  the  changes  of  sunburn.  .\n  overdose 
of  the  rays  produces  fatigue,  exhaustion,  low 
blood  pressure,  chilliness  and  symptoms  of 
shock.  It  is  necessary  to  know  the  exact 
strength  of  the  quartz  burner,  its  distance 
from  the  patient,  the  lime  of  exposure  and 
the  patient's  reacting  power.  Radiating  the 
spinal  area  will  especially  help  the  muscles, 
secretions  and  organs  supplied  by  the  sym- 
pathetic nervous  system — Quartz  Ultravio- 
l<i  Therapy  and  Kinetic  Energy.  D.  Mc- 
CasktM,  X.  York  if.  J.,  Decembers?,  1919. 
ex.  105S. 


Codllver  Oil  In  Tuberculosis.  -Old- 
time  medical  men  believed  and  preached 
that  ccxllivcr  oil  wa-.  a  cure  (or  consumption, 
and  this  view  was  held  for  many  year»,  in 
f.ict,  until  what  may  \x  termetl  the  modern 
schrx)!  of  bacteriologists  arose.  Those  of  this 
^liool.  who  ma<le  a  s|>ecial  study  of  the  bac- 
teriology of  tul>crculo'-is,  treate<l  with  scorn 
the  time  honored  idea  of  codlivcr  oil  exerting 
a  lurativc  effect  on  tuljcrculosis.  It  was 
staled  didactically  and  dogmatically  that 
codliver  oil  was  a  fcxxl  and  nothing  more 
and  that  all  it  did  was  to  build  up  the  bo<ly 
and  to  incrca.se  the  resisting  power*  against 
disea.so.  .Knyone  who  argued  to  the  con- 
trary did  not  know  what  he  was  talking 
about.  However,  certain  recent  experi- 
ments apMar  to  show  iliat,  after  all,  the 
doctors  of  years  gone  by  were  not  so  very 
far  wrong.  Dr.  J.  f.  McWaltcr,  ina  letter 
to  the  Medifal  Press  and  Circular  of  Sep- 
tember 8.  points  out  that  Sir  Leonard 
Rogers  and  others  experimenting  on  certain 
oils  as  regards  their  influence  on  cancer,  have 
demonstrated  that  ciKlliver  oil  has  a  specific 
effect  on  tubercle  and  on  other  acid-fast 
bacilli,  like  those  of  leprosy.  Hut,  granting 
that  codlivcr  oil  can  kill  tubercle  bacilli,  Mc- 
Waltcr asks  whether  it  really  does  get  at 
them  in  their  snug  alveolar  retreat.  Other 
recent  experiments,  however,  seem  to  prove 
this  ver>-  point,  at  lea.st,  that  oils,  when 
taken  by  the  stomach,  find  their  way  into  the 
hing  tissue  and  stimulate  defensive  cell  form- 
ation there.  In  a  letter  to  the  same  jour- 
nal for  Scpteml>er  15,  1920.  Dr.  John  Knott 
says  that  the  administration  of  fat  to  tuber- 
culosis subjects  suggested  itself  to  primitive 
reasoning,  but  the  victim  of  that  fell  disease 
loathed  fats,  congenitally,  and  utterly  failed 
to  as.similate  them  physiologically.  Sa- 
ponification was  shown  to  be  an  essential 
step  in  the  digestion  of  adipose  material  and 
codliver  oil  was  found  to  be  the  most  easily 
saponifiablc.  Therefore,  the  therapeutic 
effects  of  codliver  oil  in  the  treatment  of 
tuberculosis  at  the  present  time  seem  to  be 
that  it  probably  really  has  a  specific  action 
on  the  tubercle  bacilli,  that  of  course  it  has  a 
food  value,  a  flesh-forming  and  thus  a  forti- 
fying effect,  and  lastly,  that  methods  have 
now  so  diminished  its  nauseating  features 
that  it  is  amenable  to  the  influence  of  the 
gastrointestinal  fluids,  that  is,  that  it  can 
be  digested  by  the  tuberculous  with  fair 
facilitv. — Editorial,  \{ed.  Rec,  Sotember  6. 
1920,  xcviii,  77S. 

Food  Values  in  Tuberculosis.— Tuber- 
culous patients  require  more  food  than  the 
average  amount  needed  b\'  the  ordinary 
laborer.     The  minimum  for  patients  (almost 
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all  adults)  at  the  Guteford  Sanatorium  is 
3500  calories.  The  diet  must  be  rich  in 
protein  and  fat;  protein,  4  to  4J  ounces  per 
head  per  day;  fat,  4  ounces  per  head  per 
da\-  The  fat  should  be  largely  animal  fat, 
particularly  in  the  form  of  milk  and  milk 
products.  If  margarine  is  used  it  should  be 
oleomargarine  and  not  made  from  \-egetable 
fats.  Eggs  should  be  in  the  dietary.  When 
they  are  not  supplied  their  place  should  be 
taken  by  an  extra  amount  of  meat,  given 
according  to  accurate  calculations.  Whole 
meal  bread,  beans,  peas,  and  lentils  should 
ahva>s  be  used,  together  with  a  plentiful 
supply  of  fresh  fruits  and  \egetables.  Each 
patient  requires  two  pints  of  milk  per  day. — 
Some  Remarks  on  Food  Values  in  Tubercu- 
losis, H.  de  C.  Woodcock,  LanceJ,  October  23, 
1920,  cxcix,  842. 

Cbaulmoogra  OH  and  Tuberculosis. — 

The  recent  widely  circulated  statement  that 
the  U.  S.  Public  Health  had  found  that  cbaul- 
moogra oil  was  as  efficacious  in  the  treatment 
of  tuberculosis  as  it  had  been  shown  to  be  in 
tliat  of  leprosy  is  said  by  Surgeon  General 
Gumming  to  be  unwarranted.  Experiments 
made  some  years  ago  with  the  oil  gave  no 
definite  results.  Recent  experiments  with 
the  ester  or  derivatives  have  been  begun 
because  of  hopes  based  on  some  similarities 
between  the  bacilli  of  leprosy  and  those  of 
tuberculosis;  but  these  have  not  proceeded 
far  enough  to  indicate  what  results  will  be 
obtained. —  Health  Nenvs,  United  Stales 
Public  Heallh  Service,  December,  1920. 

Mercurochrome  and  Mercurophen  In 
Experimental  Tuberculosis. — Mercuro- 
chrome-220  (a  mercury  compound  of 
fluorescin)  inhibits  the  growth  of  the  tu- 
bercle bacillus  completely  in  a  dilution  of 
1 :  5000  and  kills  in  a  dilution  of  1 :  100  in 
twenty-four  hours.  Mercurophen  (sodium 
oxj-mercur\'-orthonitrophenolate)  inhibits 
growth  in  a  dilution  of  1 ;  50,000  and  kills  in 
a  dilution  of  1:  10,000  in  twenty-four  hours. 
There  was  but  little  beneficial  action  from 
either  of  the  drugs  on  experimental  tuberculo- 
sis of  guinea  pigs.  Still,  it  seems  possible 
that  mercurophen  might  be  used  with  bene- 
fit in  lupus  and  in  ulcerating  tuberculous 
conditions  of  the  throat,  larynx  or  bladder 
that  are  accessible  to  local  treatments. — 
Action  of  Mercurochrome-220  and  of  Mer- 
curoplien.  A  Preliminary  Report  of  Effects 
on  the  Human  Tubercle  Bacillus  and  on 
Experimental  Tuberculosis  in  Guinea  Pigs, 
Lydia  il.  DeWitt,J.  Am.  M.  Ass.,  Novem- 
ber 20,  1920,  Ixx--;  1-122. 

Quinine  in  Hemoptysis. — Strobel  re- 
ports favorable  results  from  the  administra- 
tion of  five  grains  of  quinine  e\-er>-  four  hours 


for  a  week  in  cases  of  hemoptysis,  .\ssum- 
ing  that  the  theory  of  mixed  infection  was  the 
correct  explanation  of  hemoptysis,  he  in- 
jected into  54  rabbits  subcutaneously  0.5 
cc.  of  fresh,  bloody  sputum  from  as  many 
different  patients  during  different  seasons 
of  the  year.  The  result  was  that  in  51  of 
the  rabbits  lobar  pneumonia  and  pneumo- 
coccic  septicemia  developed,  in  2  a  localized 
tuberculous  abscess,  and  in  one  an  abdominal 
abscess.  Fi\e  of  the  51  rabbits  were  con- 
trolled b}-  a  rabbit  of  similar  weight,  re- 
ceiving a  similar  inoculation,  but  which  had 
been  given  fifteen  minutes  previously  one 
grain  of  quinine  bisulphate  intravenously. 
These  controls  were  killed  after  two  to  three 
months,  when  they  presented  all  organs  and 
blood  free  from  tubercles  and  diplococic  pneu- 
monia.— Quinine  in  the  Treatment  of  Hemop- 
tysis, J.  E.  Strobel,  Med.  Rec,  .August  21, 
1920,  xcviii,  313. 

Liquid  Acid  Nitrate  of  Mercury  In 
Lupus. — Liquid  acid  nitrate  of  mercury  is 
an  efficient  caustic  remedy  in  the  treatment 
of  lupus.  It  is  freely  painted  by  means  of  a 
cotton  swab  on  the  affected  areas,  and  with 
firm  pressure  for  one  or  two  minutes,  and 
with  care  to  limit  the  application  exactly 
to  the  lupus  patches,  isolated  nodules  or  ul- 
cerated surfaces.  In  the  case  of  isolated 
nodules  or  nonulcerated  patches,  the  effect 
of  the  application  is  seen  after  a  minute  or 
two  by  the  change  in  the  appearance  of  the 
t)-pical  lupus  tissue  to  a  dry,  opaque,  yel- 
lowish-white. No  dressing  is  applied  and 
the  patient  is  seen  again  in  a  week.  The 
lesions  then  are  covered  with  a  thin  brownish 
crust.  This  falls  off  in  a  few  days  and  either 
leaves  the  affected  areas  completely  healed 
or  presents  a  shallow  ulcer  which  heals  rap- 
idly. In  some  cases  a  single  application  is 
sufficient.  In  others  isolated  nodules  re- 
maining in  the  scar  necessitate  repeated 
applications.  The  applications  are  only 
slightly  painful,  but  they  are  followed  by 
more  severe  pain  for  several  hours.  In  ul- 
cerated lupus  all  crusts  are  removed,  and 
the  solution  is  freely  painted  on  the  raw 
surfaces.  This  causes  considerable  pain, 
but  it  is  well  borne  by  patients  if  not  too 
large  an  area  is  done  at  one  sitting.  The 
surface  of  the  ulcer  first  becomes  yellowish 
white,  but  in  a  few  days  much  serous  exu- 
dation gives  rise  to  a  thick  heaping  up  of 
crust.  At  the  end  of  a  week,  the  crusts  are 
picked  off,  leaving  a  purulent  surface  with  a 
pink  healthy  margin.  The  number  of  appli- 
cations depends  upon  the  extent  of  the  dis- 
ease and  the  depth  of  the  inflammatory  in- 
filtration accompan>'ing  these  ulcers.  In 
lupus  of  the  nose,  the  solution  ma\'  be  care- 
fully painted  on  the  lesions  of  the  mucus 
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mcmlininc,  us  wtll  ii-.  im  iill  noilultv-.  or  ulcer- 
ations on  the  skin  surfiirc.  In  extensive 
casc>  it  can  l)e  done  at  one  sitting  under  a 
Kcneral  ane^tlu•ti^■,  or  it  can  l>e  carried  out 
Umdually  covering  a  little  surface  at  a  time 
without  an  anesthetii'.  I'he  result-,  in  this 
form  of  lupus  have  been  better  than  with 
other  methods  of  treatment,  but  as  ycl  no 
complete  cure  can  be  claimed  in  extensive 
cases.  The  remedy  has  not  been  used  for  a 
sullicient  len);th  of  time  to  effect  such  a  cure, 
but  the  good  rcsidts  obtained  justify  its  more 
general  use. —  The  J'roilininl  of  Lupus  I  ul- 
garis  bv  llie  Liquid  Acid  Nitrate  of  Mercury, 
//.  G".  'Adamson,  Brit.  M.  J.,  July  24,  1290, 
123. 

Treatment  of  Enclosed  Tuberculosis 
Lesions  by  Oxygen.  -This  metluxi  has 
been  used  successfully  by  Rost  in  the  treat- 
ment of  tuberculous  joints,  psoas  abscess, 
and  tuberculous  peritonitis.  In  the  case  of 
joints,  for  instance,  the  joint  is  drained  of 
fluid  by  puncture,  iodin  solution — 1  dram  to 
the  pint  is  run  through,  and  the  joint  is 
then  inflated  with  o.\ygen.  Only  one  treat- 
ment has  been  necessar>'  in  these  cases. 
Tlie  joint  is  then  apparently  normal,  and 
functioning.  In  cases  of  tuberculous  peri- 
tonitis, the  peritoneal  cavity  is  filled  with 
oxygen.  Psoas  abscess  sinuses  are  injected 
with  oxygen  twice  daily.  Full  details  of  the 
treatment  are  given. —  Treatment  of  Tubercu- 
lar AJfeclioits  of  Enclosed  Cavities,  Abscesses 
atid  Caries,  by  Inflation  with  Oxygen,  E.  R. 
Rost,  Indian  .If.  Gaz.,  September,  1920,  Iv, 
329. 

Tuberculin,  Its  Uses  and  Abuses.— 

The  author  is  an  enthusiastic  adherent  of 
tuberculin  treatment.  Just  as  a  slight  infec- 
tion with  living  tubercle  bacilli,  if  recovered 
from,  confers  a  certain  degree  of  immunity 
on  the  patient,  so  small  doses  of  tuberculin 
will  do  the  same  thing.  Active  disease 
should  not  be  treated  with  tuberculin.  The 
active  symptoms  may  first  be  controlled  by 
rest  in  bed  and  other  appropriate  measures. 
After  they  have  subsided,  one  ten-millionth 
of  a  milligram  of  tuberculin  is  given,  and  the 
dose  progressively  doubled  at  live  da.\'  inter- 
vals, until  1  mgm.  is  reached.  This  takes 
about  30  doses  or  150  days.  This  maximum 
dose  is  kept  up  at  fortnightlj'  intervals  for  a 
year.  In  afebrile  cases  the  starting  dose  is 
one  ten-thousandth  of  a  milligram.  If  there 
is  no  reaction,  the  dose  is  progressively 
doubled  as  described  above.  If  there  is  a 
reaction  at  any  stage,  the  last  dose  is  re- 
peated, and  if  the  reaction  persists,  a  still 
smaller  dose  administered.  The  author  ob- 
tained favorable  results  in  tuberculosis  of 
the  spine,  joints,   lungs  and  in  scrofulous 


children,  c.[ieciallv  those  with  phlyctenular 
conjunctivitis.  -I'ubercuUn,  Its  Uses  and 
Abuses,  K.  II.  Coutev,  KeiUueky  .\l.  J., 
September,  I920,niii,  jO. 

Tuberculin  Treatment.  lmmuni/.atiun 
against  tuben  ulo-i-.  can  Ik  obtained  natur- 
ally and  artiiicially  to  a  certain  extent,  and 
hence  vaccination  of  man  is  no  Idle  dream. 
To  date  it  has  nit  lieen  fully  reali/ed,  but 
tuberculin  treatment  reinforces  the  resisting 
powers,  and  u^ually,  in  the  cour>e  of  months, 
slight  improvement  may  \>c  counted  cm  if 
the  forces  of  the  organism  are  still  capable  of 
offering  resistance  to  the  infection.  The 
tuberculin  is  merely  an  adjuvant.  An 
experience  of  fifteen  years  has  demon- 
strated its  elVicacy  in  many  cases.  In 
tuberculosis  cver>-  physical  trauma  no 
matter  how  insignificant,  augments  the  viru- 
lence of  the  bacilli  and  reduces  the  resist- 
ance of  the  cells  in  the  foci.  Repose  is  in- 
dispensable in  treatment  of  the  tuberculous. 
They  must  avoid  all  work,  all  sports,  and 
everjthing  that  induces  fatigue.  Tul>crcu- 
lin  must  never  be  given  in  amounts  lar^e 
enough  to  induce  an  appreciable  reaction  in 
the  focus.  It  probably  always  acts  on  the 
focus,  but  this  action  must  never  be  pro- 
nounced enough  to  be  clinically  apparent. 
The  diagnostic  importance  of  tuberculin 
is  sustained  anew  by  three  cases  in  which 
supposedly  healthy  persons  gave  a  positive 
conjunctival  reaction  but,  as  they  never 
showed  any  signs  of  tuberculosis,  no  attention 
was  paid  to  the  findings  of  the  test,  until 
three  years,  sLx  and  eight  years  later  ex- 
tremely severe  tuberculosis  became  mani- 
fest. It  would  be  absurd  to  treat  for  tuber- 
culosis every  one  gis'ing  a  positive  skin  or 
intracutaneous  test,  but  this  should  be  the 
rule  when  tuberculin  tests  elicit  exaggerated 
positive  responses. — Etude  sur  Taction  thfra- 
peutique  dc  la  tuberctdine,  M.  Jacqucrod, 
Rev.  Mid.  d.  I.  Suisse  Rom..  June,  1920, 
.<■/,  333. 

Tebelon  In  the  Treatment  of  Surgical 
Tuberculosis. — Tebelon  is  a  proprietary 
preparation  con.-isting  of  the  isobutyl  esters 
of  fatty  acids  from  the  tubercle  bacillus. 
Stoeltsner,  who  isolated  the  substance,  be- 
lieves that  it  stimulates  the  production  of 
antibodies  against  the  waxes  of  the  tubercle 
bacillus.  The  results  on  19  cases  are  re- 
ported, including  bone,  joint,  gland  and  skin 
lesions.  In  10  complete  healing  occurred 
within  one  and  a  half  to  three  months.  Not 
only  were  fistulae  closed,  but  by  X-ray 
there  was  esndence  of  regeneration  about 
areas  of  osteosclerosis.  Five  cases  were 
improved  while  in  4  the  condition  remained 
the  same.    The  usual  surgical  and  ortho- 
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pedic  measures  were  continued  during  the 
Tebelon  treatment.  Cases  showing  a  posi- 
tive Pirquet  reaction  before  treatment 
showed  none  after  its  completion.  One 
cubic  centimeter  of  tebelon  was  injected  sub- 
cutaneously  into  the  back  e\ery  third  day. 
No  ill  effects  attended  its  use.  If  antibodies 
are  formed  which  are  capable  of  dissolving 
the  capsule  of  the  baciUus,  the  absence  of 
fe\er  is  difficult  to  explain. —  Tebelon  in  der 
Belmndlung  der  chirughchcn  Tnberkitlosc, 
W.  Baettscli,  Miincli.  mcd.  Wcliiisclir., 
August  27,  1920,  Ixvii,,  1009. 

Specific  Treatment  of  Tuberculosis  at 
High  Elevation. — Carl  Spengler  describes 
the  treatment  with  the  so  called  immune 
bodies  as  applied  in  Davos,  Switzerland. 
During  one  week  before  the  specific  treat- 
ment is  begun  hemoglobin  is  adininistered  to 
enhance  the  formation  of  red  blood  cells. 
Iodine  with  albumen  by  mouth  or  inunc- 
tions of  iothion  are  also  given.  For  cough 
and  pain  codeine  or  codeine  and  morphine 
are  given  by  mouth,  and  for  insomnia  due  to 
the  tuberculosis  poison,  hj-pnotics  such  as 
dial,  bromural,  and  adalin,  until  the  specific 
treatment  has  had  time  to  manifest  its  bene- 
ficial efi'ects.  The  open  air  cure  must  be 
adapted  to  the  indi\'idual  case.  Rest  on 
the  steamer  chair  out  of  doors  is  not  con- 
tinued longer  than  an  hour  or  two  morning 
and  afternoon,  and  in  the  winter  is  ordered 
only  on  bright,  sunny  days.  By  this  plan 
the  patients  gain  much  more  weight  than 
they  do  upon  the  arbitrary  open  air  treat- 
ment. Anemic  and  anorexic  patients  are 
not  put  out  of  doors  at  all  in  the  winter 
season  at  high  altitudes.  In  cold  weather 
all  patients  are  put  in  warm  beds  in  their 
own  rooms  in  the  afternoon,  with  the  win- 
dows open.  Undoubtedly  many  thera- 
peutic failures  at  high  altitudes  are  due  to 
excessive  open  air  treatment.  The  immune 
bodies  or  IK  are  given  either  hjpodermically, 
by  inunction,  or  by  the  mouth.  One  of  the 
chief  rules  of  administration  is  never  to 
increase  the  dose  where  the  patient's  tem- 
perature continues  to  descend.  In  con- 
trast to  tuberculin  therapy,  increased  dos- 
age is  indicated  only  when  the  temperature 
has  become  stabilized  or  has  begun  to  rise 
again.  Tuberculin  is  dangerous  except  in 
the  hands  of  specialists,  while  the  immune 
bodies  may  be  used  by  any  physician  without 
risk  in  all  cases  that  are  not  far  advanced. 
Increased  dosage  is,  furthermore,  employed 
only  when  local  reaction  from  the  previous 
amount  has  completely  disappeared.  In- 
unctions are  given  at  weekly  intervals,  and 
by  mouth  the  remedy  is  given  two  or  three 
times  a  week.  Excellent  analgesic  and  cura- 
tive results  have  been  noted  from  applica- 


tions of  a  0.1  per  cent  solution  of  IK  to 
tuberculous  ulcerations.  Pain  and  photo- 
phobia accompanjdng  eye  lesions  are  also 
"  similarly  relieved.  Iodine,  with  albumen,  is 
particularly  indicated  in  scrofulosis  and 
torpid  tuberculosis.  In  children  one  or  two 
drops  and  in  adults  fi\e  or  sLx  drops  of 
freshly  prepared  tincture  of  iodine,  diluted 
in  a  cupful  of  milk,  are  given  at  breakfast 
for  two  weeks,  to  be  followed  by  an  equal 
period  of  rest,  and  so  on.  Such  medication 
should  be  applied  en  masse  in  schools  and 
among  children  showing  signs  of  tuberculous 
heredity  or  incipient  tuberculosis.  Iothion 
inunctions — 0.5  to  one  gram  a  day — are 
administered,  like  mercurj-,  on  different 
surfaces  of  the  body,  in  fortnightly  courses 
followed  by  rest  for  an  equal  period.  By  this 
plan  of  treatment  permanent  recoveries  are 
obtained  in  ninety  to  one  hundred  and  fifty 
days  in  many  cases  of  tuberculosis  not  yet 
too  far  advanced.  Artificial  pneumothorax 
and  extrapleural  thoracoplasty  are  indi- 
cated only  in  cases  in  which  specific  immuniz- 
ing therapy  has  failed,  and  can  only  prove 
successful  when  there  is  collapse  of  the 
lung,  and  autoimmunization  due  to  the 
lung  collapse.  Specific  therapy  and  iodine 
with  albumen  .should  always  precede  such 
measures  in  order  to  improve  the  condition 
of  the  lung  tissues  and  increase  their  ability 
to  undergo  atelectasis. — Le  trailonent  spe- 
eifiqiie  de  la  liiberculose  a  I'altitude,  C. 
Spengler,  Presse  Med.,  April  24,  1920,  No. 
25,  2441. 

Treatment  with  Partial  Antigens 
(Deyclie-Much). — The  treatment  was  tried 
on  156  cases  which  had  previously  been 
under  observation  for  several  weeks.  One 
hundred  and  forty-six  were  uncomplicated 
pulmonary  cases;  10  showed  bone  and  gland 
lesions  only.  The  former  were  classified 
clinically  as  cirrhotic-nodular,  nodular,  or 
nodular-pneumonic  types.  Eight  days  be- 
fore commencing  treatment  all  patients  were 
given  intracutaneous  tests  with  the  several 
antigens,  M  Tb  R,  A,  F,  and  N.  These 
were  repeated  two  or  three  weeks  before 
the  end  of  the  treatment.  Twenty-five 
patients  were  treated  with  the  partial  anti- 
gens, A,  F,  and  N  only;  while  the  remainder 
received  M  Tb  R  onh-.  In  a  first  small 
group  of  10  the  initial  dose  was  determined 
by  the  reaction  to  the  intracutaneous  test. 
The  second  group  was  likewise  started  in 
this  manner,  but  later  the  highest  dilution 
(0.1  cc.  =  1:100,000  mil.)  was  employed. 
The  average  duration  of  treatment  was  five 
or  six  months.  Most  of  the  cases  were  kept 
at  rest  and  all  were  given  the  usual  dietetic 
and  fresh  air  treatment.  The  authors  con- 
clude that  the  treatment  is  onlv  beneficial  as 
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uu  adjunct  tn  the  usual  dietrlu'  and  hy^icnir 
measures  in  incipient  case-;  and  that  even 
in  these  it  is  in  no  wav  su[)erior  to  the  ordi- 
nal^' tuberculins.  They  add  tliat  no  ill 
ciTecfs  ha\e  been  observed.  I"or  dia^no^tic 
purposes  little  insl);lit  is  gained  as  to  the 
action  of  the  defensive  meclianisms  of  the 
body.  I-'r/iilirunseii  iiher  die  Partialantigrnf 
(Deycke-Much),  L.  Jacob  and  M.  Blecli- 
Schmidt.  Miinch.  med.  WchiKsclir.,  April  I, 
1920.  itvii.  +>?. 

An  Attenuated  Tubercle  Vaccine.— 
Raw  thinks  that  human  and  bovine  tuber- 
culosis are  separate  and  distinct  diseases,  but 
that  the  human  body  is  susceptil>lc  to  both, 
especially  to  Ijovinc  tuberculosis  in  the  early 
periods  of  life.  The  two  diseases  are  so 
rarely  seen  in  the  same  subject  that  there  are 
strong  grounds  for  presuming  that  they  are 
antagonistic  to  each  other  and  that  boxine 
tuberculosis  may  confer  an  immunity  against 
human  tuberculosis  and  vice  versa.  I'os- 
se.ssed  of  this  idea  Raw  has  secured  non- 
virulent  cultures  of  both  human  and  bovine 
bacilli.  I'rom  these  he  prepares  separate 
tuberculins.  Cases  of  glandular  tubercu- 
losis, and  all  tuberculosis  in  children,  which 
is  evidently  of  bovine  origin,  he  treats  «ith 
the  tuberculin  made  from  the  human  t\'pe, 
while,  on  the  other  hand,  cases  of  pul- 
monarj-  tuberculosis  are  due  to  the  human 
tj-pe.  He  says  that  tuberculin  should 
always  be  prepared  from  attenuated  and 
nonvirulent  cultures;  that  it  should  be 
freshly  prepared  and  used  within  a  week; 
that  it  should  be  given  in  graduated  and 
increasing  doses  at  intervals  of  seven  days; 
that  acute  reactions  are  not  necessary; 
that  not  less  than  twelve  injections  should 
be  given  at  intervals  of  one  week;  and  that 
the  most  favorable  cases  for  treatment  are 
local  lesions,  but  early  cases  of  pulmonan,- 
tuberculosis  may  be  limited  and  a  further 
spread  to  other  parts  of  the  lungs  pre\ented. 
—Editorial.  J.  Lab.  &•  Clin.  Med..  Sep- 
tember. 1920.  V,  S13. 

Surgical  Tuberculosis  Treated  by  the 
Friedmann  Method. — Fift\'-two  cases 
were  treated  b\-  this  method  during  1914. 
The  ages  ranged  from  one  and  a  h.alf  to 
sutty-nine  \ears.  .iO  of  the  patients  being 
under  ten  years  old.  The  lesions  were  in 
the  bones,  joints,  glands,  skin  and  genito- 
urinarv'  tract.  In  14  the  Friedmann  vac- 
cine was  exclusively'  employed;  in  the  rest  it 
was  combined  with  surgical  procedures. 
Injections  v.ere  made  into  the  gluteal 
muscles,  sometimes  repeated  once  a  week  or 
more.  .\  >-ear  later.  7  of  these  cases  were 
completely  healed.  30  showed  temporan.- 
improvement.  l.<  were  unimproved,  and  one 


had  died,  l-'ive  or  »ix  years  Liter,  47  were 
again  followed  up.  N'mc  hail  died,  6  of 
tulicrculosis;  anil  of  these,  .?  died  within  a 
month  after  their  disclmrge.  Two  died 
from  causes  other  than  tul)crculi»i<.  Six 
patients,  although  improved,  failed  to  show 
complete  healing.  I  hirtytwo  showed  no 
trace  of  tuberculosis.  The  complete  liis- 
tor>'  of  one  i>atient  with  a  tulx-rculouA 
peritonsillar  abve'-s.  who  recovered  under 
the  treatment,  is  given.  A  ca>e  of  coxitis 
was  treated,  relap.ed  after  three  months 
was  again  treated  and  showed  marked  im- 
prox'ement  and  entire  freedom  from  pain. 
.\  case  with  genitourinar>'  tuberculosis  i« 
under  observation  in  which  the  improvement 
was  interfered  with  by  a  small|>)X  vaccina- 
tion.—  Die  liehamiluni  chiriirjiisclier  Tit- 
berkiitosen  mit  dem  priedmannschen  Mitiel 
inul  Hire  Ergebnisse  nacli  6  JaJtren,  F. 
Kriimm.  Milncli.  med.  M'chnschr.,  July  23, 
1920,  itvii.  S70. 

Treatment  of  Surgical  Tuberculosis 
with  Cold   Blooded  Tubercle  Bacilli.— 

Patients  are  given  subcutaneous  or  intra- 
muscular injections  of  living  turtle  tubercle 
bacilli.  Fistulae  are  treated  by  direct 
application  into  the  tract.  The  dose  is  from 
0.2.S  to  O.i  cc.  of  a  homogeneous  suspension 
of  the  organisms.  The  concentration  of  the 
suspension  is  not  of  great  moment,  as  the 
bacilli  are  avirulent  and  nontoxic.  The 
intramuscular  injections  are  made  into  the 
gluteal  or  deltoid  muscles.  If  the  hard 
nodules  arising  at  the  site  of  injections  be- 
come softened,  ra.ving  \rilh  direct  sunlight 
or  roentgen  ray  (with  a  2  mm.  aluminum 
filter)  soon  restores  them  to  their  previous 
hard  condition.  With  three  exceptions,  all 
cases  so  far  treated  have  been  ambulant.  No 
ill  effects  have  been  noted  with  the  occasional 
exception  of  a  slight  temporan.-  rise  in  tem- 
perature. The  result,  e.spccially  in  children, 
is  a  prompt  "fixation  of  to.xin"  manifested 
by  a  disappearance  of  nighLsweats,  an  in- 
crease in  appetite  and  in  weight  and  prompt 
improvement  of  the  general  appearance. 
It  is  alleged  that  the  cold  blooded  tubercle 
bacillus  vaccine  is  a  specific  for  tuberculosis 
and  scrofulosis.  The  prognosis  is  better 
the  earlier  treatment  is  commenced. — Ober, 
die  Bcliandliing  der  chinirgschen  Tuberku- 
lose  mit  Kalthliiler  ]'akzine,  Brandenslein, 
Miinch.  tned.  Wchnschr.,  July  2,  1920,  Ixsii, 
TS6. 

Extrapleural  Thoracoplasty.— By  im- 
proxing  his  technique  the  author  has  re- 
duced his  operation  mortality  from  30  to  4 
per  cent.  Of  ii  patients  surviving  the 
operation  15  obtained  a  curative  result. 
The   following   summarises   his  experience: 
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In  unilateral  or  mainly  unilateral  pulmonar\' 
tuberculosis,  which  is  not  cured  by  rational 
treatment  (including  pneumothorax),  good 
results  can  be  achieved  by  the  operation. 
Fxtrapleural  thoracoplasty  should  be  per- 
formed only  after  conference  with  the  physi- 
cian treating  the  patient,  who  must  have 
had  an  opportunity,  by  observation  during  a 
considerable  period,  of  forming  a  thorough 
opinion  of  the  prognosis  in  the  case  con- 
cerned. Resection  of  the  ribs  should  be  car- 
ried out  under  local  anesthesia  through  a 
paravertebral  incision,  so  that  the  posterior 
part  of  the  ribs  from  the  eleventh,  or,  in  any 
case  from  the  tenth  to  the  first  inclusive, 
can  be  removed.  If  a  cavity  remain?,  it  can 
be  brought  to  collapse  by  means  of  intra- 
thoracic transplantation  of  fat.  It  is  neces- 
sary that  practising  physicians  should 
acquire  knowledge  of  the  indications  and 
results  of  extrapleural  thoracoplasty.  One 
has  now  no  right  to  withhold  the  chance  of 
operation  from  suitable  patients. — Extra- 
pleural  Thoracoplasly  in  the  Treatment  of 
Pulmonary  Tuberculosis,  With  an  Account  of 
37  Cases,  P.  Bull,  Lancet,  October  16,  1920, 
cxclx,  778. 

The  Albee  Operation  for  Tuberculosis 
of  the  Spine. — Over  100  cases  have  been 
treated,  but  this  report  deals  with  only  60, 
operated  upon  from  September,  1913,  to 
August,  1918.  All  cases  of  unhealed  tuber- 
culosis of  the  spine  were  subjected  to  this 
treatment,  the  only  contraindications  being 
the  contamination  of  the  operative  field  by 
fistulae  or  wounds,  and  the  occurrence  of 
paralyses  or  poor  general  condition  of  the 
patient.  The  ages  of  the  patients  varied 
from  one  to  forty-eight  years,  44  being  ten 
years  and  under.  A  questionnaire  was  sent 
out  at  the  end  of  1919  to  all  operated  pa- 
tients. Only  57  could  be  considered,  as  2 
had  died  within  a  year  after  the  operation 
and  in  1  the  graft  had  not  taken.  AH  but  8 
of  these  were  traced.  Of  the  49  remaining, 
42  showed  apparent,  and  26  permanent, 
healing.  Such  bone  implantation  is  a  pro- 
cedure without  serious  technical  difficulties 
and  offers  the  patient  early  and  permanent 
recovery.  If  deformity  has  not  already 
been  established  it  is  prevented;  if  kyphosis 
exists  its  further  development  is  checked. — 
Vber  unsere  Erfolge  mit  der  Albees'chen  Op- 
eralicn  in  60  Fallen  von  Wirbelsaulentuber- 
kulose,  Gorres,  Miinch.  med.  Wchnschr.,  July 
30.  1920,  hvii,  896. 

Treatment  of  Tuberculosis  of  Spine. — 

The  total  number  of  cases  reviewed  by 
Stone  is  sixty-five.  Thirty-three  patients 
were  operated  on  in  one  way  or  another 
while    the    remaining    thirty-two    received 


what  is  termed  conservative  treatment. 
On  the  basis  of  his  findings  Stone  does  not 
recommend  ankx'losing  operations  for  tuber- 
culous spine  in  children.  About  19  per  cent 
of  cases  of  Pott's  disease  treated  in  the  usual 
way  developed  abscesses.  Fourteen,  or 
over  42  per  cent,  of  thirty-three  operative 
cases,  had  abscesses.  Operation  has  not  pre- 
vented increase  in  deformity,  and  after-care 
must  be  carried  out  during  as  long  a  time  fol- 
lowing operation  as  if  nothing  had  been 
done.  The  mortality  of  operative  cases  was 
15  per  cent. — Operative  and  Non-Operative 
Treatment  of  Tuberculosis  of  Spine,  C.  A. 
Stone,  Missouri  State  M.  Ass.,  September, 
1920,  xvii,  367. 

Temporary  Disarticulation  of  the  Foot 
for  Tuberculosis. — Revel  gives  an  illus- 
trated description  of  three  cases  in  which 
severe  and  extensive  tuberculous  processes 
in  the  foot,  one  of  thirty  years'  standing, 
were  cured  by  excision  of  all  the  morbid 
tissues.  Access  is  obtained  by  Delbet's 
method  of  opening  up  the  foot  across,  at  the 
mediotarsal  articulation  or  between  the 
tarsus  and  the  metatarsus,  cutting  the  ten- 
dons, vessels  and  nerves  of  the  dorsum  of  the 
foot.  The  joint  thus  opened  up,  the  fore 
part  of  the  foot  is  swung  down  and  the  re- 
gion is  thus  exposed  like  an  opened  book. 
Supplementary  lengthwise  incisions  afford 
still  more  complete  access,  and  the  diseased 
soft  parts  and  bones  can  be  scraped  and 
cleaned  as  perfectly  as  in  preapring  an  ana- 
tomic specimen.  The  fore  part  of  the  foot 
is  then  sutured  back  in  place  and  heals  by 
primary-  intention.  The  foot  is  shortened 
by  the  total  of  bones  that  have  had  to  be 
resected,  but  it  answers  the  purpose  of  a  foot, 
and  the  tuberculous  lesion  is  a  thing  of  the 
past.  In  one  of  the  cases  described,  the 
lesion  was  of  two  years'  standing,  and  he 
had  to  resect  the  scaphoid,  cuboid,  third 
cuneiform  and  part  of  five  metatarsal  bones; 
in  another,  the  entire  anterior  tarsus  and 
part  of  four  metatarsal  bones.  In  the  third 
the  astragalus  had  to  be  removed. — De  la 
dcsarticulation  temporaire  du  pied  pour 
tuberculose,  J .  Revel,  Rev.  d.  Chirurg.,  1920, 
x.txix.  No.  3,  205. 

Preparation  of  Tuberculins  for  Diag- 
nosis in  Animals. — Uniform  methods  for 
the  preparation  of  tuberculin  must  be 
instituted.  During  the  past  two  years 
observations  were  made  to  determine  the  in- 
fluence of  certain  changes  of  technic  upon 
the  potency  of  the  product  with  the  follow- 
ing results:  Beef  bouillon  tuberculin  is  as 
potent  as  that  prepared  from  veal.  The 
growth  on  3  per  cent  glycerin  broth  is  not 
as  good  as  that  on  5  or  7  per  cent  broth. 
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Acid  m)ta>>ium  or  arid  vixtium  phosphate 
may  \ic  ^ub^titlll^•ll  for  ^xliiim  ililoride  in 
the  culture  nirdium.  Tubercle  bacilli  ot 
bovine  or  buniiin  l>-j)c  arc  c(|uully  ^uilabIc  for 
producing  tuberculin.  I'our  weeks'  old  cul- 
tures arc  usually  impotent.  There  is  little 
dilTcrcnce  between  cultures  older  than  eifiht 
weeks  and  up  to  twelve  weeks.  Tul>erculin 
heated  at  100°C  for  three  hours  in  the  .Vrnold 
steam  sterilizer  is  more  potent  than  when 
unhcatcd  and  autoclaved.  Tuberculin  kept 
in  diluted  form  was  found  as  [wtent  after 
li\e  or  six  years  as  the  concentrated  form. 
Berkcfcld  filtering  docs  not  alter  the 
potenCT,'  and  should  be  practised.  With  car- 
bolic acid  as  preservati\c  the  perccnlaRe 
seems  to  play  no  im[X)rtant  part  up  to  1.5 
per  cent.  TwcKe  affected  Kuinca  pigs  should 
be  used  to  compare  the  potency:  3  receive  4 
c.c;  i.  i  c.c;  .?,  2  c.c;  and  3.  i  c.c.  per  500 
gm.  body  weight. —  The  Preparation  of  Tu- 
berculins Jor  the  Diagnosis  of  Tuberciitosii  in 
Animais,  F.  Boernrr  and  Si.  F.  Barnes.  J. 
Am.  Vet.  M.  .\ss.,  November,  1920,lviii,  165. 

Combination  Tuberculin  Tests  on 
Cattle. — It  was  observed  in  the  work  of  the 
Pennsylvania  Bureau  of  .\nimal  Industr)'  in 
1913,  when  the  subcutaneous  and  intracu- 
taneous tests  were  applied  simultaneously, 
that  the  subcutaneous  test  had  a  modifying 
effect  on  the  intracutaneous  reaction.  This 
has  been  con5rmed  subsequently  by  Turner's 
work.  The  intracutaneous  test  when  ap- 
plied three  days  prior  to  the  subcutaneous 
mterferes  with  the  subcutaneous  reaction. 
When  the  subcutaneous  test  is  applied  a  few 
days  prior  to  the  intracutaneous,  it  has  a 
marked  influence  on  the  latter,  but  the  in- 
terference is  not  as  decided  as  when  the  intra- 
cutaneous precedes  the  subcutaneous  test. 
The  conjunctival  test  can  be  applied  in  any 
combination  without  being  interfered  with, 
or  influencing  the  other  tests.  In  animals 
which  have  reacted  to  the  conjunctival  test 
a  return  of  the  conjunctival  reaction  when 
later  retested  by  the  subcutaneous  method 
has  been  observ-ed.  In  one  herd  this  oc- 
curred after  a  period  of  seventy-eight  days. 
Of  the  18  animals  which  had  reacted  to  the 
preWous  conjunctival  test.  13  showed  a  re- 
turn of  the  local  reaction.  From  the  results 
here  shown,  as  well  as  from  the  obser\-ations 
of  others,  it  is  evident  that  a  uniform  plan  for 
applying  the  combination  tests  is  needed. — 
Cotribination  Tuberculin  Tests.  H.W.  Turner, 
J.  Am.  Vet.  M.  Ass.,  November,  1920,  Iviii, 
165. 

Superiority  of  Combination  Tubercu- 
lin Tests  on  Cattle. — The  records  of  the 
Federal  Bureau  of  Animal  Industry-  indicate 
that  during  the  fiscal  vears  1918,'l919  and 


1920  ap;  "  "  Iv  1.100,000  head  of  cattle 

were  III  fed  under  the  to<i|)crative 

plan.      1 ..  ■  'li  •"   !■■  >     '  ■""  •  with 

the  inlracui  ■n'i- 

tLeing  ophth  i  '-nly- 

two  hours  by  sulx.uliinc<>U!t  injection  and 
diagnostic  ophthalmic  di'<k,  should  be  car- 
ried out  in  b.idly  infected  herds.  Kxperi- 
mental  work  showed  the  ophthalmic  method 
somewhat  superior  to  the  other  recogniurd 
mcth(«ls.  The  advantai;c  of  the  combina- 
tion test  was  fully  demonstrated.  Two 
reactors  and  one  suspect  were  found,  a» 
results  by  the  subcutaneous  method,  and 
two  reactors  and  one  susjicct  bv  the  intra- 
cutaneous metho<I.  No  case  o(  generalized 
tuberculosis  was  mi.ssed  as  a  result  of  the 
combination  tests.  Special  arrangements 
should  be  made  to  have  reactors  autop^ied 
by  men  especially  qualilied.  In  summarizing 
the  results  obtained  from  combination  tests, 
the  following  points  stand  out:  (1)  Each 
metho<i  of  testing  has  its  value.  (2)  Tlie 
use  of  all  methods  should  be  encouraged. 
(3)  The  combination  of  methods,  having 
proved  its  superiority,  should  be  used  on 
all  badly  infected  herds  or  on  any  animal 
of  doubtful  health,  and  in  retesting  suspi- 
cious animals.  (4)  There  should  be  fewer 
animals  classified  as  suspicious  as  a  result 
of  combination  tests.  (5)  The  most  careful 
postmortem  work  is  essential. —  The  Super- 
iority of  Combination  Tuberculin  Tests  Over 
Any  Other  Method,  L.  II.  Ernest,  J.  Am. 
Vet.  M.  Ass.,  November,  1920,  Iviii,  174. 

Eradicating  Bovine  Tuberculosis  In 
Pennsylvania. — The  following  conclusions 
were  reached,  based  on  the  re.-ults  of  testing 
964  herds  under  the  accredited  plan  and  12 
herds  owned  by  public  institutions:  (I)  .\ 
definite  plan  for  suppressing,  controlling  or 
eradicating  tuberculosis  is  indispensable. 
While  the  otTicially  accredited  herd  plan,  as 
now  drawn,  can  be  improved  upon  m  some 
respects.  >et  it  is  recognized  as  the  best  plan 
so  far  advanced  for  dealing  with  the  proposi- 
tion on  a  nation-wide  basis.  (2)  .\  defi- 
nite method  of  applying  the  diflerent  tests 
has  worked  well  in  Pennsylvania.  (3) 
After  seven  years'  trial  it  has  been  proved 
that  in  order  to  free  infected  herds  from 
tuberculosis  the  combination  tests  must  be 
used.  (4)  .\s  the  disease  decrea-ses  the  in- 
elTiciency  in  no-lesion  ca.ses  increases,  that  is. 
cattle  are  condemned  which  on  autopsy  show 
no  visible  lesion  of  tuberculosis.  This  may 
be  due  to  conditions  producing  pus,  to 
parasitic  diseases,  actwomycosb,  atmos- 
pheric changes,  pregnancy,  ine.\perienced 
testers,  and  idiosyncrasy  to  tuberculin. 
(5)  Xo-lesion  cases  must  be  reduced  by  50 
per  cent  by  a  complete  history  taking  of  the 
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herd  before  classifying  animals  as  tubercu- 
lous. An  excellent  method  in  Aimals, 
which  cannot  be  properly  classified,  is  to 
slaughter  first  those  which  gi\e  the  strongest 
reaction  and  are  supposedly  tuberculous, 
and  to  continue  slaughter  of  animals  as  long 
as  the  disease  can  be  demonstrated.  (6) 
Tests  must  be  conducted  in  the  most  careful 
manner  and  treated  as  a  delicate  major 
operation. — Eradicating  Tuberculosis  in 
Peinisylvania,  S.  E.  Bruner,  J.  Am.  Vet.  M. 
Ass.,  November,  1920,  Iviii,  147. 

Disposition  of  Tuberculous  Cattle. — 

No  practical  or  scientific  method  is  in  use 
at  the  present  time  for  disposing  of  tubercu- 
lous cattle.  Concentration  farms  should 
be  instituted  to  which  all  reactors  should 
be  shipped,  \aluable  purebreds  should  be 
conspicuously  marked  and  their  histOPi- 
sent  to  the  farm  manager.  Valuable  females 
should  be  sent  to  a  second  farm  where  thej- 
would  receive  better  care.  Calves  are  to  be 
sent  to  a  third  farm  where  no  tuberculous 
cattle  are  harbored  and  are  to  stay  there 
until  tested  and  passed  by  two  tuberculin 
tests.  From  Jlay,  1918,  to  July,  1919.  an 
abandoned  farm  was  rented  and  equipped 
like  any  regulation  farm.  The  milk  obtained 
was  used  for  the  preparation  of  condensed 
milk,  which  process  sterilizes  the  milk.  This 
and  the  sale  of  veal  calves  helped  to  reduce 
expenses  so  that  the  average  cost  of  each 
reactor  handled  through  this  farm  was  19 
cents.  This  project  ought  to  be  undertaken 
as  a  permanent  State  project. — Disposition 
of  Tiibercnlous  Cattle,  O.  H.  Eliason,J.  Am. 
Vel.  M.  Ass.,  yovember,  1920,  Iviii,  155. 

Chemical  Disinfection  of  Tuberculous 
Sputum. — A  solution  already  used  with 
success  by  Kiiss  for  several  )-ears  is  highly 
recommended  for  this  purpose.  It  consists 
of  soft,  potash  soap,  8  grams;  crystalline 
sodium  carbonate.  10  grams;  35  per  cent 
formaldehyde  solution,  40  c.c,  and  water, 
enough  to  make  1  liter.  This  soap\',  alka- 
line solution,  containing  4  per  cent  of  for- 
maldehyde, liquefies  the  sputum  thoroughly 
and  certainly  kills  the  tubercle  bacilli  in  from 
fifteen  to  twenty  hours.  The  solution  is, 
moreover,  odorless,  gives  off  no  irritating 
fumes,  is  of  low  toxicity,  is  easily  handled, 
facilitates  cleansing  of  sputum  cups  by  its 
liquefjing  property,  and  can  be  prepared 
by  any  one  at  slight  expense.  The  practi- 
tioner is  urged  to  use  this  solution  whenever 
circumstances  do  not  permit  of  disinfection  of 
sputum  either  by  boiling  water,  steam,  or 
incineration. — Comment  desinjectcr  les  era- 
chats  des  tubirciileux.  E.  Arnould,  Presse 
Med.,  April  3,  1920,  No.  19,  333. 


Public  Health  Service  Warns  Con- 
sumptives.— The  migration  of  army  pa- 
tients suffering  with  tuberculosis  to  the  semi- 
arid  West  is  causing  the  United  States  Public 
Health  Ser\ice  no  little  concern,  for  all  the 
Service  hospitals  and  all  the  contract  hos- 
pitals in  that  region  are  now  completely 
filled.  It  is  considered  to  be  very  unfortu- 
nate that  the  patients  should  leave  places 
where  the  goverimient  is  ready  and  able  to 
care  for  them  and  go  to  other  sections  where 
it  is  absolutely  impossible  for  it  to  provide 
proper  care  and  where  e\-en  ordinarj'  housing 
accomodations  are  largely  unobtainable. 
The  Ser\'ice  is  making  and  will  continue  to 
make  strenuous  efforts  to  meet  the  needs 
of  the  patients,  but  the  great  amount  of 
travel  to  that  part  of  the  country  makes  the 
problem  very  serious. —  Health  Nen's,  United 
States  Public  Health  Service,  December,  1920. 

Dust  Hazard  In  an  Ax  Factory. — The 

average  tuberculosis  death  rate  for  the  period 
1900-1918  inclusive  for  male  persons  in  Con- 
necticut is  1.7  per  1000.  For  the  employees 
other  than  polishers  and  grinders  in  the  big 
ax  factory  at  Collinsville  it  is  1.6.  and  for  the 
polishers  and  grinders  it  is  10  times  higher. 
These  workers  are  ruled  out  of  all  the  life 
insurance  companies,  since  the  constant  in- 
halation of  the  grit  and  bits  of  steel  thrown 
off  in  the  process  induces  "grinders'  con- 
sumption." Americans  w'ould  not  work  in 
these  rooms.  French  Canadians  used  to  do 
it  for  a  few  )-ears  and  then  go  home  to  linger 
a  while  and  die.  Swedes  took  up  the  work 
and  would  get  the  disease  in  nine  or  ten  >'ears. 
Now  Finns  and  Poles  are  at  it  and  last  only 
three  to  five  years.  The  enormous  tubercu- 
losis incidence  is  due  to  the  hazards  of  wet 
grinding  on  sandstone  wheels.  The  substi- 
tution of  dry  grinding  \vith  an  efficient  ex- 
haust system  (or  possibly  the  use  of  wet 
grinding  on  artificial  abrasive  wheels  of  a 
harder  nature)  is  clearly  indicated  as  a  meas- 
ure for  the  protection  of  the  workers  against 
respiratory  disease. — A  Study  of  the  Dusl 
Hazards  in  the  Wet  and  Dry  Grinding  Shops 
of  an  Ax  Factory,  C.-E.  A.  Winslow  and 
Leonard  Greenburg,  U.  S.  Public  Health 
Rep.,  October  S,  1920,  xxxv,  2393. 

Deaths  and  Death  Rates  from  Pul- 
monary Tuberculosis  in  New  York  City 
and  State. — The  following  table,  showing 
the  death  and  death  rates  from  pulmonary 
tuberculosis  for  New  York  City  and  State, 
for  September  during  the  years  1913  to 
1920,  inclusive,  is  taken  from  the  Monthly 
Vital  Statiitics  Review,  New  York  Stale 
Department  of  Health,  November,  1920,  New 
Series,  vol.  1,  no.  9. 
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Annual  Report  of  the  Health  Officer  of 
Newcastle-upon-Tyne  for  1919. — The  tu- 
berculosis medical  oflicer  reports  10,332 
consultations  as  against  11,517  in  l')18  and 
9286  in  1917,  at  the  dispensar>'.  There  were 
724  new  cases,  76  less  than  in  1918,  and  455 
deaths,  the  lowest  mortality  yet  reached. 
Twenty  per  cent  of  the  cases  were  first 
discovered  by  the  tuberculosis  olUcer  among 
the  home  contacts  of  the  known  patients. 
Remed)'  of  the  housing  shortage  and  an 
active  aftercare  organization  are  necessary 
for  the  full  effect  of  the  preventive  work. 
Many  cases  still  come  for  treatment  too 
late  for  any  hope  of  cure.  Of  853  patients 
treated  in  Corporation  beds  at  Barrasford 
since  1908,  at  the  end  of  1919  there  were  31 
still  in  the  institution,  233  well,  working  or 
fit  to  work,  101  improved  or  moderately 
well,  38  relapsed,  329  dead,  and  121  loit 
sight  of.  One  hundred  and  seventy-three 
advanced  cases  were  discharged  from  the 
sanatorium  pavilions.  Walker  Gate,  and  14 
of  these  were  fit  to  work,  67  were  improved, 
44  unimproved,  and  48  died  in  the  hospital. 
The  great  value  of  the  sanatorium  pavilions 
lies  in  the  prevention  of  the  infection  of  other 
members  of  a  household  where  the  home  con- 
ditions are  not  such  as  to  permit  of  sufficient 
precautions  being  taken,  and  to  some  extent 
in  the  patching  up  of  patients  sufiiciently  to 
allow  a  proportion  of  them  to  return  to 
work  for  a  further  period.  Four  hundred 
and  ninety-sLx  deaths  were  registered  as  due 
to  tuberculosis;  of  these  346  were  due  to 
pulmonary  tuberculosis  and  150  to  other 
forms.  The  death  rate  per  1000  population 
due  to  tuberculosis  was  1.8.  Of  the  496 
who  died,  249  were  known  to  the  dispensary 
staff.  The  average  duration  of  illness  was 
37.6  months  in  males  and  27.3  months  in 
females.  The  average  period  between  noti- 
fication and  death  was  14.3  months.  This  is 
greater  than  in  previous  years.  The  death 
incidence  was  highest  among  laborers  in 
males,  house  workers  in  females.  In  33.45 
per  cent  there  was  a  history  of  active  tuber- 
culosis in  a  near  relation.  Among  the  new 
developments  at  the  dispensaries  are  addi- 
tional consultation  sections,  improvements 
in  the  records  of  the  patients,  research 
into  the  relationship  between  influenza  and 
tuberculosis,  X-ray,  closer  relationship  with 
general  practitioners,  who  sent  in  50  per  cent 
of  the  dispensar>'  cases.  Half  of  the  visits 
at  the  dispensaries  were  made  by  children. — 
Annual  Report  of  the  Medical  Officer  of 
Health  of  the  City  and  County  of  Newcaslle- 
Upon-Tyne,  During  the  Year  1019,  W.  II. 
Dickinson,  Tuberculosis  Medical  Officer. 

Tuberculosis  in  Primitive  Tribes. — A 
study  of  the  geographic  distribution  of  tuber- 
culosis shows  that  there  are  still  many  large 


tracts  of  the  earth's  surface  where  this  dis- 
ease is  rare  or  absent.  Members  of  isolated 
communities,  where  tuberculous  disease  is 
rare  or  absent,  show,  in  comparison  with 
members  of  infected  communities,  a  marked 
susceptibility  to  the  disease.  The  relatively 
high  resistance  to  tuberculous  infection  mani- 
fested by  the  majority  of  individuals  in 
infected  communities  is  attributable  to 
acquired  immunity  resulting  from  previous 
contact  with  the  disease.  The  suscepti- 
bility of  African  and  other  primitive  races 
to  tuberculosis  is  the  susceptibility  of  vir- 
gin soil.  A  theory  of  infection  and  resist- 
ance in  mutual  interaction  is  capable  of  e.x- 
plaining  these  statistical  correlations  that 
have  been  adduced  to  support  the  theory  of 
inherited  disposition.  AW  the  phenomena  of 
variation  in  clinical  type,  comparative  mor- 
tality, distribution,  according  to  age,  sex, 
locality,  and  occupation,  noted  as  charac- 
teristic of  tuberculosis  in  a  highly  organized 
community,  are  explicable  in  terms  of  infec- 
tion and  resistance.  Recent  statistical  in\es- 
tigations  support  the  assumption  that  mild 
infections  with  bovine  bacilli  may  play  an 
important  part  in  raising  the  general  re- 
sistance to  the  human  tv^je  of  tuberculous 
disease.  One  of  the  results  of  this  increased 
resistance  may  be  the  production  of  greater 
chronicity  of  phthisis  pulmonahs,  a  length- 
ening of  the  life  of  bacillus  carriers  and 
excreters  in  the  parental  period,  and  a  con- 
sequent increase  of  danger  to  infants  and 
children.  These  considerations  indicate  that 
exhaustive  research  is  still  necessary  in 
order  that  efforts  at  the  control  of  tubercu- 
losis may  be  directed  along  effective  lines. — 
Tuberculosis  in  Primitive  Tribes  and  Its 
Bearing  on  Tuberculosis  of  Civilized  Com- 
munities, S.  L.  Cummins,  Internal.  J.  Puhl. 
Health,  September,  1920,  i,  137. 

The  Hereditary  Factor  in  Tuberculo- 
sis.— There  stiU  appears  to  be  a  good  deal  of 
misundertanding  as  to  what  the  hereditary 
factor  in  tuberculosis  really  means.  It  is 
supposed  that  certain  constitutions  are  more 
and  certain  other  constitutions  less  resistant 
to  pulmonary  tuberculosis.  It  is  immaterial 
whether  the  tuberculous  diathesis  be  looked 
upon  as  an  inheritance  of  susceptibiUty  or  an 
inheritance  of  resistance,  for  both  are  but 
grades  in  the  scale  of  immunity  peculiar  to 
the  individual.  In  a  community  where 
tuberculosis  has  been  prevalent  for  many 
centuries,  it  is  anticipated  that  natural  se- 
lection would  steadily  intensify  the  immunity 
by  eliminating  those  with  less  resistance. 
The  higher  grades  of  resistance  survive  and 
are  transmitted  by  heredity.  In  a  com- 
munity wherein  the  tubercle  bacillus  has  not 
been  introduced  there  will  have  been  no 
selection    to    raise   the  average    degree    of 
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Immunity.  There  will,  however,  l»c  many 
grades  of  susteplibility,  unci  the^e  will  lie 
inherited,  whether  or  not  they  have  Iwen 
put  to  (he  test  ot  an  infe<  ted  environment. 
The  theory  of  an  inherited  resistance  is  not 
afTccted  in  any  way  by  the  well-known  tact 
that  isolated  groups  of  mankind  have  little 
re>i.stance  to  tuberculosis.  It  is  rather 
what  we  should  expect  on  the  theor\-  of  cvo- 
luticm  by  natural  selection  with  the  trans- 
mission of  hereditary  characters. —  The  lle- 
rediliiry  Factor  in  Tuberculosis,  K.  Pearson, 
Lancet,  October  30,  1920,  cxcix,  S9l. 

The  War  and  Tuberculosis  Among  the 
Children  of  Munich.— .\nalysis  of  the 
histories  of  1940  patients  at  the  University 
Pediatrics  Clinic  from  1912  to  1919  inclusive 
showed  that  the  incidence  of  positive  Pir- 
quet  reactions  occurred  earlier  in  life  during 
the  years  of  the  war  than  in  those  which  pre- 
ceded. The  tuberculosis  death  rate  among 
children  throughout  the  whole  city  of 
Munich  increased  during  the  year  1916, 
while  the  rate  for  adults  did  not.  This  in- 
crease was  confined  chiefly  to  the  ages  from 
one  to  five.  In  1917  the  figure  sank  below 
that  of  1914  and  continued  to  fall  during 
1918  and  1919,  although  more  slowly  than  in 
peace  \ears.  A  possible  explanation  of  the 
sudden  increase  is  suggested  in  the  fact  that 
the  previous  two  years  of  the  war  had 
brought  to  light  many  open  cases  of  tuber- 
culosis in  adults.  While  all  the  ablebodied 
were  engaged  in  military  ser\'ice  the  care  of 
children  was  often  left  to  the  sick.  In  the 
later  years  of  the  war  these  conditions  were 
remedied,  children  were  brought  into  the 
countrx'  and  their  diet  was  carefully  pro- 
vided for  even  at  a  sacrifice  on  the  mothers' 
part.  The  children  of  Munich  were  more 
fortunate  than  those  of  other  German  cities 
but  it  is  to  be  feared  that  when  these  chil- 
dren, infected  so  early  in  life,  reach  school 
age  severe  forms  of  tuberculous  disease  may 
occur. — Vber  die  Einu-irkiing  der  Kric^s- 
verhaltnisse  aiif  die  Tubcrkiiloselidiijigkeit 
tinter  den  Miinckencr  Kindern.J.  Barlschmid, 
Miinch.  med.  WchnscUr.,  August  13,  1920, 
Ixvii,  957. 

X-Ray  Studies  of  Bronchial  Function. 

— Fluoroscopic  observations  and  studies  of 
the  radiograms,  following  the  accidental  in- 
jection of  an  opaque  substance  into  the  tra- 
cheobronchial tree  in  a  patient  with  a  ma- 
lignant tracheo-oesophageal  fistula,  seemed 
to  disclose  peristaltic  action  in  the  bronchi. 
This  led  to  an  experimentation  on  animals. 
Thorium,  iodoform  and  bismuth  injected 
into  the  bronchial  tree  of  dogs  caused  their 
death.  Barium  in  olive  oil  or  petrolatum 
paste  has  given  a  safe  means  of  studying 


bronchial  function,  rafliographically.  The 
following  oliscrvaliiin-  wrrc  made;  (1)  In- 
jection of  the  lefi  ■  ■  iiiatic  br<mchu« 
and  il>  bramhr..    :  il  niolinn  iif  the 

bronchus  with  e.i.  i.  |.ii...iii..ii  of  the  heart. 
(2)  Syn(  hfiinous  with  rc-i>iraticin,  there  i*  a 
bellows-like  expan-.ion  ami  contraction  of  the 
trachea  and  bronchi,  which  is  very  obvious 
in  the  relaxed  bronchus  immediately  after 
injection.  This  expansion  and  compres<>ion  of 
the  bronchi  are  probably  pro<lucc<f  by  costal 
breathing.  (.*)  .\  third  movement  cif  larger 
cycle  was  observed.  This  is  a  mo\cment  of 
long  peristaltic  wave  (10  cm.)  though  of 
small  .-implitude.  It  seems  to  Ijc  a  potent 
f.ictor  in  the  evacuation  of  the  barium.  It 
is  too  rapid  for  ■  iliary  action.  (4)  .Vdrc- 
nalin  injected  into  dogs,  after  filling  the 
bronchi  with  barium,  caused  contraction  of 
the  bronchi.  Benzyl-bcnzoate  caused  dila- 
tation. 1  mgm.  of  muscarin,  intravenously, 
induced  bronchial  spasm,  which  was  re- 
lieved by  adrenalin  intravenously. — Kaent- 
gen-ray  Studies  of  Bronchial  Function,  J .  G. 
.\r.  Bullosa  and  Chas.  Gottlieb,  Am.  J.  i(. 
Sci.,  July,  1920,  clx,  98. 

BacUIary    Dissemination.— From     the 

bodies  of  persons  who  had  had  pulmonary 
tuberculosis  in  an  apparently  mild  form  but 
had  died  of  other  diseases,  pieces  of  tissue 
were  taken  from  \arious  organs  as  kidneys, 
liver,  spleen,  suprarenals,  and  the  clots  of 
thrombosed  veins  and  were  inoculated  into 
the  peritoneum  of  guinea  pigs.  The  results 
were  positi\e  in  57  out  of  73  tests,  confirm- 
ing the  frequent  impregnation  of  remote 
organs  with  tubercle  bacilli.  This  so  called 
bacillary  diathesis  Ls  latent  or  presents  only 
trifling  symptoms.  The  lesions  are  the  con- 
sequence of  repeated  mild  infections  of  or- 
gans in  the  condition  of  relative  immunity, 
but  oversensitive  and  consequently  incap- 
able of  resisting  a  massive  infection.  The 
sudden  deaths  without  an  acute  terminal 
s>ndrome  in  certain  cases  of  pulmonary 
tuberculosis  are  examples  of  humoral  allerg>- 
induced  by  this  baallary  dissemination. — 
La  dicithcsc  bacillairc  el  les  bacilloses  his'.olo- 
giqucs,  SI.  E.  Lenoblc,  Bull.  d.  I'.lcaJ,  d. 
Mid.,  July  27,  1920,  Ixxxiv,  65. 

Pathological  Biology  of  Tuberculosis. 

— Human  and  bovine  tuberculosis  are  sub- 
species of  one  and  the  same  species.  The 
difference  in  properties  is  probably  due  to 
adaptation  to  their  hosts.  The  virulence  of 
human  bacilli  can  be  increased  so  that  they 
liehave  like  bovine  bacilli,  and  highly  \iru- 
Icnt  bovine  bacilli  can  be  so  attenuated 
that  they  pos.se5s  only  the  qualities  of 
human  bacilli.  The  tuberculin  and  the 
partial  antigens  of  human  and  bovine  bacilli 
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are   identical.     There   may   be   tuberculous 
infection  without  anatomic  changes.     Wolff 
found  the  granular  form  (Much's  granules) 
in  a  perfectly  normal  gland  of  a  child.     Vac- 
cination of  animals  witli  these  glands  pro- 
duced    tuberculosis.      The     most     delicate 
tuberculin  reaction    is    the    intracutaneous. 
Intrauterine   tuberculous  infection,   though 
rare,  undoubtedly  occurs.     Tuberculous  in- 
fection usually  dates  back  to  the  first  xears 
of  life.     The  majority  of  human  beings  be- 
come infected  at  that  time.     The  result  may 
be  either  progressive  tuberculosis  or  com- 
plete cure.     The  overcoming  of  the  infection 
produces  natural  active  immunity.     Cattle 
may  be  immunized  against  bo\ine  tuberculo- 
sis with  li\ing  human  bacilli.     Tuberculous 
animals   are   protected   against    reinfection. 
In  countries  where  there  is  little  immunity 
to    tuberculosis,    infection    overpowers    the 
individuals  rapidly  and  the  lesions  produced 
differ  from  those  seen  in  the  immunized,  as 
for  instance  in  some  of  the  little  frequented 
localities  in  Turkey,  the  Argentine.  Africa 
and    Palestine.     The    immunity    developed 
during  childhood  must  be  constantly  kept 
up  and  strengthened  during  later  life.     Test- 
ing of  the  immunity  of  healthx-  persons  with 
partial  antigens  at  various  periods  reveals  the 
following  results:  Cell  immunity,  tested  by 
the  intracutaneous  test,   remains  relatively 
unchanged.    Blood  inmiunity,  tested  by  com- 
plement   fixation,    changes    very    rapidly. 
Laboratory  w-orkers   showed  rapid  increase 
in  partial  antibodies  when  working  in  the 
tuberculosis    division.     Increase    in     blood 
immunity    gradually    strengthens    the    cell 
immunity      Blood   antibodies,   supplied   bj' 
the  cells,  rapidly  destroy  germs.     The  im- 
mune bodies  in  the  tuberculous  are  in  no 
way  different  from  those  in  the  nontubercu- 
lous  immunized  individual.     They  are  di- 
rected  unconditionally   against   reinfection, 
and  conditionally  against  the  organisms  al- 
ready in  the  body.     This  behax'ior  is  respon- 
sible for  the  chronic  course  of  the  disease. 
Rapidly   progressing,   that   is,   miliar}-,   tu- 
berculosis appears  where  there  are  no  anti- 
bodies.    Lack  of  antibodies  may  be  due  to 
nonformation,  as  in  the  child  or  the  adult 
in  noninfected  countries,  or  to  their  disap- 
pearance, when  they  have  ne\er  been  pres- 
ent in  sufficient  quantities.     This  may  be 
due  to  congenital  weakness,   or   weakening 
influences  in  early  life,  sucli  as  insuflicient 
food  or  disease.     Breakdown  of  immunitj' 
may   be    caused    by    intercurrent    diseases. 
Measles,   whooping   cough,   influenza    may 
attenuate  or  temporarily  remove  the  tuber- 
culosis antibodies.     Other  causes  of  break- 
down are  local  disease  of  the  lung,  including 
the    old    focus,    malnutrition,    adolescence, 
pregnane}',    hazardous    occupations,    over- 


exertion of  mind  and   body.     The   role  of 
trauma  is  questionable.     Probably  its  effect 
is  due  to  the  lowering  of  the  general  resist- 
ance.    The  local  infections  which  butchers 
and  laborator}-  workers  contract  while  work- 
ing with  tuberculous  material   (human  and 
bo\ine)  remain  localized,  because  of  a  pre- 
\'ious  immunization.     Why  cannot  the  un- 
irrmiunized  adult  immunize  himself  as  well 
as  the  child?     The  adult  is  more  e-x^posed  to 
the  reception  of  tubercle  bacilli  in  massive 
doses  on  the  one  hand  and  on  the  other  is 
not     capable     of     forming     antibodies     as 
promptly  as  the  child.     A  tuberculous  indi- 
\idual  can  be  cured  only  by  improving  his 
inmiunity.     Serum  can  be  an  immune  serum 
onl}'  when  it  contains  all  partial  antibodies, 
and  e\en  then   is  only   partially    efticient, 
because   it    only   improved   the   blood   im- 
munity.    It    should    therefore    be    used    in 
conjunction  with  a  vaccine,  because  the  lat- 
ter confers  cell  immunity.     The  oldest  vac- 
cine is  tuberculin.     Commercial  tuberculin 
is  a  mbcture  of  the  water  soluble  partigen 
L   ( Reintuberkulin)   and    the    three    water 
insoluble   partigens  R  albumen,    fatty-acid- 
lipoid   and   neutral   fat    (TuberkuUn-Riick- 
stand).     Old  tuberculin  contains  also  glycer- 
ine bouUion.    The  reaction  with  L  is  harmful, 
due   to   toxin   o\ersensitiveness;    the    reac- 
tion to  the  three  residue  partigens  is  bene- 
ficial,  due   to   inmiune  body  oversensiti\'e- 
ness.     The  former  must  be  removed  by  the 
administration  of  increasing  doses  of  pure 
tuberculin,  best  in  ointment  form;  the  latter 
must     be     raised.     Curative     results     are 
achieved   with   commercial   tuberculin,    be- 
cause it  supplies  some  of  the  partigens  in 
usable  form  and  helps  to  remove  oversen- 
sitiveness.     The    \ariations   in    results    are 
explained  by  the  fact  that  lacking  antigens 
are  in  nonusable  form,   and    that   anaphy- 
la.xis  is  not  removed.     Harmful  results  are 
caused  by  antigens,  the  corresponding  anti- 
bodies of  which  have  already  been  formed  in 
the  body.     This  leads  to  h}'persensitiveness 
and  absorption  of  antibodies.     Before  treat- 
ment is  started,  we  ascertain  the  extent  of 
the  immunity  by  intracutaneous  injection  of 
the  partial  antigens;  then  we  raise  the  im- 
mune body  h}-persensitiveness  by  vaccina- 
tion  with  the  three  residue  partigens.     If 
this  is  not  successful,  treatment  with  par- 
tigen L  is  instituted  until  the  anaphylaxis 
has  been   removed.     The   R   partigens  are 
then  resumed.    All  forms  of  tuberculosis  are 
suitable   for   this   treatment,   except   where 
there  is  a  cumpk  te  lack  of  immune  bodies, 
as  in  miliary  lubercu'osis.     The  results  in 
the  renal   and   peritoneal   form   have   been 
splendid.     To  ascertain  the  eiViCacy  of  non- 
specific measures  such  as  sunlight,  high  alti- 
tude,  sea  climate,   roentegn   ra}'s,   hygiene 
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and  diet,  chemnthcrapy,  orthopedics,  sur- 
ger>',  pneumothorax,  partificn  tests  are 
nude  lx.-fore  and  after.  I'artiKen  te^tinK 
ailords  i\.ii  1  l)ioloi;ic  control  over  the  si)ecific 
and  non-t)ciihc  tul>crculo-.is  treatment.  It 
is  din  cull  to  sautje  the  value  o(  protective 
immunluition  l>ecau^e  of  the  chronicity  of  the 
dL<ease.  In.spite  of  the  statistical  diiliculties 
arising  therefrom  the  problem  should  be 
constantly  kept  in  mind. — Pathologische 
Biclogif  (Immunitiilr,nssens(hajl),  Hans 
Much,  i.  Aiiflagf,  l>r/<jj  ton  Kurl  Ka- 
bUtscli,  Uiptig,  1920,  pages  2S9-320. 

The  Endothelial  Cell  In  Experimental 
Tuberculosis.— The  epithelioid  cell  is  of 
definitely  endothelial  origin.  The  only  reli- 
able means  of  identif)-ing  and  tracing  this 
cell  is,  at  the  present  time,  a  colloidal  sus- 
pension of  carbon,  injected  intravenously. 
Benzidine  dyes  will  not  accomplish  this  if 
used  alone.  There  is  little  evidence  that  the 
local  tissue  elements  take  an  active  part  in 
the  process  of  tul  ercle  formation  until  after 
the  lesion  is  formed;  the  reaction  is,  in  a 
sense,  exudative,  since  the  lesion  is  produced 
from  cells  which  migrate  to  the  site  of  in- 
Bammatlon.  The  l\Tnphocytc  appears  late 
and  is  not  to  be  considered  as  a  potential 
epithelioid  cell;  its  presence  in  the  tubercles 
is  as  yet  unexplained. — Sludifs  on  Endolhf- 
lial  Reactions  II.  The  Endollielial  Cell  in 
Experimenlal  Tuberculosis,  .Y.  C.  Fool.  J. 
Exper.  .Med.,  November,  1920.  xxxii,  513. 

The  Endothelium  In  Experimental 
Pulmonary  Tuberculosis.— The  injection 
of  a  colloidal  suspension,  or  solution,  of  car- 
bon into  the  veins  of  a  living  animal,  as 
recommended  by  Mcjunkin,  furnishes  an 
apparently  reliable  means  of  tracing  the  so 
called  epitheloid  cell  of  the  pulraonar>-  tuber- 
cle from  its  origin  in  the  \ascular  endothe- 
lium to  the  lesion.  Experimental  tubercles 
are  formed  in  the  lung,  as  in  the  liver,  pri- 
marily by  cells  originating  in  the  capillary 
endotheUum.     These     cells     are     probably 

r)resent  in  small  numbers  in  the  normal  lung 
ying  free  both  in  the  alveolar  wall  and  the 
air  vesicles.  In  response  to  infection  they 
proliferate  in  the  capillary  walls  in  the 
Wcinity  of  the  invading  organisms,  migrate 
in  steadily  increasing  numbers,  and,  arriv- 
ing at  the  site  of  the  infection,  further  mul- 
tiply and  to  some  extent  fuse  to  form  the 
syncytia  known  as  giant  cells.  The  epithe- 
lial cell  takes  no  active  part  in  the  process; 
its  proliferation  tends  to  repair  denuded 
surfaces  and  is  regenerative  rather  than  com- 
bative or  phagocytic  in  nature.  This  cell 
is  free  from  carbon  and  stains  only  dilTusely 
with  carmine,  in  contradistinction  to  the 
endothelial  cell   which  readily  takes  up  both 


pismcnts  in  Krnnular  form.  The  itlK  of 
endothelial  urijjin  not  only  phaKocytoie 
lul)crclc  bacilli,  but  carrv  them  into  the 
li.-i.sucs,  for  example  into  lymph  node-,  by 
way  of  the  lympnatics,  or  int  •'  -  i-;ng 
lobules  by  way  of  the  air  pa-    i  h  h 

they  arc  readily  dcmon.»trabli  on 

Endolheliiil  Reactions.  III.  I  he  Endothe- 
lium in  Experimenlal  Pulmonary  I  uhercu- 
losis,  N.  C.  Fool,  J.  Exper.  .Med.,  Novem- 
ber, 1920,  xxxii,  533. 

Weight  Curves  of  Tut>erculous  Guinea 
Pigs.  The  weight  cur\es  obtained  by 
weighing;  weekly  •'  normal  guinea  piK^  were 
compared  with  tho^e  of  37  tuberculous  un- 
treated guinea  pigs,  and  56  animals  which 
were  divided  into  groups,  each  for  difTerent 
mode  of  treatment  with  various  chemicals. 
The  following  conclusions  were  drawn;  Nor- 
mal guinea  pigs  of  approximately  the  same 
age  and  weight  and  living  under  the  same 
conditions  run  a  uniform  weight  curve.  This 
curxe  is  easily  modified  by  changes  in  diet, 
by  acute  infections  and  other  variations  in 
the  conditions  of  life.  Normal  male  guinea 
pigs  of  approximately  the  same  age  and 
weight,  inoculated  «ith  the  same  dose  of  the 
same  strain  of  tubercle  bacilli  and  living 
under  the  same  condition-,  run  a  fairly  uni- 
form and  typical  weight  cur\e.  This  weight 
curxe  may  therefore  be  used  in  testing  the 
effect  of  various  methods  of  treatment 
and  is  a  more  reliable  standard  thsin  the 
duration  of  Ufe.  Most  chemotherapy,  so  far 
as  tested,  even  though  the  drugs  and  doses 
used  arc  so  nontoxic  as  not  to  interfere 
materially  with  the  duration  of  life  or  with 
the  weight  curNCs  of  normal,  uninfected 
guinea  pigs,  tends  to  alter  materially  the 
type  of  weight  cur\e  of  infected  animals. 
This  alteration  consists  in  the  main  in  a 
diminution  in  height  of  the  ascending  cur\e 
and  an  increase  in  length  of  the  descending 
curve.  It  may  be  inferred  that  the  more 
closely  the  weight  curves  of  tuberculous  ani- 
mals treated  by  any  method  adhere  to  the 
normal  weight  curve,  the  more  benefit  we 
may  hope  for  from  the  treatment. — n'eighl 
Curves  of  Tuberculous  Guinea  Pigs.  Studies 
on  the  Biochemistry  and  Chemotherapy  of 
Tuberculosis;  XX.'  Lydia  M.  DeWiti,  J. 
Infect.  Dis.,  November,  1920,  xxtii,  503. 

Increased  Arterial  Tension  In  Tuber- 
culosis.— Too  low  a  blood  pressure  is  the 
rule  in  pulmonary  tuberculosis  especially 
during  acti\e  extensions  of  the  processes, 
and  often  one  of  the  first  signs  of  recover.-  is 
the  rise  of  blood  pressure.  There  are,  how- 
ever, cases  of  tuberculous  hypertension 
without  any  known  cause,  such  as  diabetes, 
obesity,    superalimentation,    cardiovascular 
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or  renal  disorders,  sj-philis,  drugs,  etc. 
These  cases  are  not  \ery  common,  the 
author  having  seen  only  15  out  of  300  and 
he  is  inclined  to  attribute  the  h\pertension 
to  the  interference  with  the  functions  of  the 
organs  regulating  blood  pressure  by  the 
toxins  from  some  sort  of  microorganisms. 
In  these  cases,  the  variations  in  blood  pres- 
sure are  ver>-  often  exaggerated  although  the 
force  of  the  heart  is  well  marked  and  tliere  is 
tachycardia  increased  by  effort.  The  gen- 
eral condition  is  good;  a  very  constant  symp- 
tom is  the  tendency  to  hemoptysis,  very  often 
especially  marked  in  spring  and  fall,  anal- 
ogous to  the  congestive  hemoptysis  of  Du- 
marest.  The  cUnical  course  of  the  disease 
in  these  cases  is  verj'  quiet;  there  is  no  fever 
except  when  there  is  hemoptysis.  The  prog- 
nosis is  favorable  and  the  reduction  of  the 
hypertension  is  a  good  sign  of  recover}'.  In 
the  treatment  of  these  patients,  it  is  best  not 
to  use  tuberculin,  nor  creosote,  nor  guaiacol, 
nor  calcium.  The  essential  treatment  con- 
sists in  the  use  of  the  hypotensive  medica- 
tions, trinitrine,  emetine,  etc.  These  tuber- 
culous cases  of  hv-pertension  should  avoid 
eating  too  much  meat.  They  sliould  not 
have  cofTee  or  tea  or  alcohol,  and  only 
towards  the  end  of  the  cure  should  they  be 
permitted  to  drink  red  Bordeaux,  which  is 
rich  in  tannin.  A  drj'  climate  of  the  plains 
is  advdsed,  for  altitude  or  sea  air  may  very 
often  cause  congestion  of  the  lungs.  It  is  not 
necessary  to  insist  upon  a  rest  cure  and  in- 
deed, in  some  cases,  occupation  is  especially 
indicated.  In  a  case  of  hemopt\sis,  if  it  is 
slight,  a  short  rest  in  bed  \viW-  suffice,  together 
with  cathartic  and  hj^potensive  treatment. 
If  the  hemoptj'sis  is  more  abundant,  it  may 
be  treated  a  little  more  seriously,  by  intra- 
muscular injections  of  emetine. — L'liypirlcn- 
sion  du  tuberculeux;  son  traitemerU,  Colbert, 
J.  d.  Med.  &•  d.  Chiriirg.  Prat.,  September  25, 
1919,  xc,  6S9. 

Hemoptysis. — In  85  per  cent  of  157 
hemoptysis  patients  the  course  of  the  tuber- 
culosis was  comparatively  mild.  In  50  per 
cent  there  had  been  an  acute  exacerbation 
before  the  hemoptysis,  and  in  37  cases  with 
recurring  hemoptysis  the  mild  character  of 
the  disease  had  not  been  modified.  In  46 
cases  there  was  no  fever  at  any  time  while 
under  observ-ation.  Hence,  the  liemoptysis 
in  itself  cannot  be  incriminated  for  the  acute 
exacerbations  in  the  graver  cases.  Under 
strict  bed  rest  and  morphine,  the  tendency  to 
hemorrhage  rapidly  subsided.  Visiting  and 
and  loud  speaking  are  forbidden;  only  cool, 
fluid  food  IS  allowed,  and  the  bed  linen  and 
clothing  are  not  changed  during  the  first 
few  days,  merely  covered  with  clean  if 
spotted.     An  ice  bag  to  the  chest  helps  to 


irmnobilize  the  patient.  In  the  rebellious 
cases,  a  mixture  of  0.1  gram  each  of  lead 
acetate  and  pulverized  digitalis  leaves  is 
administered  live  times  a  day,  never  for 
more  than  a  week  and  usually  only  for  four 
or  five  days  at  most.  Only  in  8  of  157  cases 
was  this  called  for  either  by  the  tenacity  of 
the  hemorrhage  or  its  increasing  intensity. — 
Haemoplyseiis  Forhold  til  Liinge-liiberkii- 
loseiis  Exacerhalion  samt  Bemaerkninger  om 
dens  Behandling,  I.  Rosenthal.  Ugeskr.  f. 
Laeger,  July  29,  1920,  Ixxxii,  973. 

Effect  of  Pulmonary  Tuberculosis  on 
Vital  Capacity. — Vital  capacity  varies 
considerably  in  different  occupations  and 
modes  of  H\ing.  It  is  affected  by  fatigue. 
Dreyer  studied  the  effect  of  pulmonary 
tuberculosis  on  the  vital  capacity  of  150 
tuberculous  patients  at  the  Brompton  Hos- 
pital, London.  He  was  able  without  seeing 
the  cases,  but  simply  from  the  measure- 
ments, to  classify  these  persons  as  normal  or 
as  mild,  moderate  and  severe  tuberculosis 
in  practically  absolute  agreement  with  the 
clinical  diagnosis.  The  authors,  endeavor- 
ing to  prove  or  disprove  Dre\er's  obser\'a- 
tions,  studied  the  \ital  capacity  of  174  pa- 
tients, of  whom  117  were  cases  of  disease 
of  the  respiratory  tract,  including  90  defi- 
nitely tuberculous.  From  the  observations 
it  appears  that  pulmonar>'  tuberculosis  has 
a  definite  influence  on  the  vital  capacity. 
The  latter  decreases  in  relation  to  the  body 
weight  as  the  disease  progresses,  being  in 
direct  proportion  to  the  amount  of  disease 
present.  It  increases  as  the  lung  heals  and 
the  patient's  condition  improves.  With 
active  disease,  it  indicates  slight  variations 
in  the  patient's  condition  before  there  is  a 
noticeable  change  in  his  symptoms  and 
signs.  It  appears  that  the  careful  study  of 
the  vital  capacity  in  its  proper  relationship 
to  other  bod.\'  measurements  will  give  im- 
portant information  in  the  diagnosis  of 
pulmonary  diseases,  especially  tuberculo- 
sis. It  \vill  aid  in  the  accurate  classifica- 
tion of  the  cases,  and  in  determining  the 
progress  of  the  disease  and  the  influence  of 
treatment.  It  is  a  simple  and  harmless 
method  of  determining  the  patient's  actual 
physical  fitness  or  limitations. — A  Study  of 
the  Eject  oj  Pulmonary  Tuberculosis  on  Vital 
Capacity:  First  Report,  F.  W.  Willich,  J. 
A.  Myers  and  F.  L.  Jennings,  J.  Am.  M. 
Ass.,  November,  1920,  Ixxv,  1249. 

Which  Lung  Is  Most  Frequently  In- 
volved in  Tuberculosis? — After  summariz- 
ing the  obser\-ations  of  Strandgaard  at 
Boserup  and  Cavalcanti  at  Davos,  Mayer 
proceeds  to  analyze  the  first  2500  cases  from 
Turban's  Sanatorium.     His  results,  in  the 
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main,  corrcsjyindcd  with  those  of  the  other 
olKer\ers.  The  riulit  sided  le!<ions  slii-hfly 
outnumberc<l  the  left.  lie  talmlales  tlie 
ca.ics  as  follows: 


Preponderaling  righl-sidtd  lesion 


(TACC 

MOHIU 

rn  curr 

I 

II 

III 

288 
4S0 
496 

47.60 
54.86 
48.63 

Total 

1264 

50.58 

Both  sides  equally  involved 

1 

n 
ni 

16 
10 

8 

2.64 

1.14 
0.78 

Total 

34 

1.36 

Preponderating  left-sided  disease 

I 
II 

m 

301 
385 
516 

49.76 
44.00 
50.59 

Total 

1202 

48.08 

The  predilection  of  the  right  apex  for  tuber- 
culosis is  the  result  of  the  asymmetrical 
branching  of  the  ves.sels  and  bronchi  in  a 
three  lobed  lung.  Because  of  poor  aeration, 
the  retention  of  pathogenic  organisms,  once 
they  have  gained  access  to  the  lung,  is  fav- 
ored and  because  of  poor  circulation,  dis- 
ease, once  started,  becomes  progressive. — 
Welche  Lunge  crkrankt  am  hiuf.gsttn  an 
Tuberkulosef  A.  E.  Ma\er,  Munch,  med. 
Wchnschr.,  Augiist  6,  1920,  Ixvii,  935. 

Comparison  of  Staining  Procedures 
for  Tubercle  Bacilli.— The  authors  com- 
mend their  modilication  of  the  Spengler 
method  for  the  demonstration  of  tubercle 
bacilli.  After  the  smear  has  been  stained, 
in  the  usual  manner,  with  carbolfuchsin 
solution,  it  is  decolorized  for  twenty  seconds 
«ith  a  15  per  cent  nitric  acid  solution.  It 
is  then  briefly  rin.sed  and  again  treated  for 
ten  seconds  with  nitric  acid;  rinsed  again 
and  aftenvard  counterstained  for  about 
thirty  seconds  in  Spengler's  picric-acid- 
alcohol  muture  (saturated  aqueous  picric 
acid    and    absolute   alcohol,    equal    parts). 


The  smear  is  again  rinsed  and  allnwcd  to  dry 
and  i.H  now  rcmK'  for  mirro.copic  study. 
Out   of    170  [KTimens   the   Zichl- 

Neel-^cn  meli  i'>  fMr>itives  and  the 

Spengler  orivm.u  '  .  .       ■  ,  j^^ 

the  modilication  i  I  oi 

positive^        Iiirll,     ;..,  ,.jm- 

ter  of  1  <L-  m  the  :  1   for 

themi..ii  JofortheSj"  .inal 

method  and  only  thirteen  by  the  /iehl- 
NecLsen  method.— .Vo«<  Farbungretrfahr'  n 
far  TubrrlrlhazilUn.  K.  W.Zottrn&P.  Uaar- 
mann,  Munch,  mcd.  Wchnschr.,  June  11, 
1920,  Ixvii,  692. 

Toxicity  of  Tubercle  Bacilli  Products. 
— The  autol)-satc  or  water  lysate  of  \Tni- 
lent  or  avirulent,  human  or  bovine,  tubercle 
bacilli  in  proportion  of  four  parts  by  vol- 
ume of  bacilli  to  ten  of  fluid  possesses  no 
to.xicity  for  mice  when  injected  intraperi- 
toneally  in  a  single  dose  of  one  cc,  nor  for 
guinea  pigs  in  a  single  intraperitoneal  injec- 
tion as  large  as  10  cc. —  The  Primary  Tox- 
icity of  Certain  Preparations  from  tubercle 
Bacilli  for  Mice  and  Guinea  Pigs,  H.  J. 
Corper  and  M.  Moore,  J.  Infect.  Dis.,  No- 
vember, 1920,  xxvii,  499. 

Chemical  Composition  of  the  Tu- 
bercle Bacillus,  (loris  has  studied  three 
pha-ses  of  the  chemistry  of  the  tubercle  ba- 
cillus and  gives  an  extensive  review  of  the 
work  already  done  on  each.  I.  Organic  con- 
stituents chiefly  lipoids,  are  considered. 
Previous  investigators  have  shown  that  by 
the  use  of  suitable  lipoid  solvents,  as  chloro- 
form, alcohol,  ether,  benzene,  and  xylol, 
about  40  per  cent  of  the  dry  weight  of  the 
organism  may  be  extracted.  The  extract 
contains  a  wax  which  consists  partly  of  an 
ester  of  an  alcohol  of  high  molecular  weight, 
the  fatty  acids,  oleic,  lauric.  palmitic,  stearic, 
and  arachidic,  a  phosphatid.  probably  leci- 
thin, and  possibly  a  substance  of  the  group  of 
cholesterols.  Goris  used  large  quantities  of 
a  mLxture  of  human  and  bonne  bacilli 
grown  on  glycerol  broth,  killed  at  110°,  fil- 
tered, washed,  thoroughly  dried  and  tritura- 
ted. .Approximately  40  per  cent  of  the 
dried  material  dissoUed  in  chloroform.  The 
crude  lipoid  melted  at  42°.  Its  index  of 
saponification  was  124.4.  of  acidity  37.0, 
and  of  esterification  87.4.  The  Hehner 
number  (sum  of  insoluble  fatty  acids  and 
nonsaponihable  lipoids)  was  69.77  and  the 
I  number  16.22.  Four  partitions  were  made 
of  the  chloroform  solution.  First,  a  sub- 
stance which  proved  to  be  insoluble  in  ether 
separated  out  on  concentration  of  the  chloro- 
form. This  substance,  not  previously  de- 
scribed. Goris  calls  hyalinol,  referring  to  its 
physical  appearance.    The  mother  liquor  was 
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e\"aporated  to  dryness  and  the  residue  taken 
up  in  boilin?  acetone.  A  residue  was  left, 
and  on  chilling  the  acetone  more  was 
deposited.  Finally  the  cold  acetone  solu- 
tion was  e\'aporated  to  dr\-ness.  The  hyal- 
inol  made  up  1  per  cent  of  the  dry  weight  of 
the  bacilli  and  2.5  per  cent  of  the  lipoid.  It 
melted  at  175°,  softening  between  160-165°. 
It  was  hard  and  elastic,  and  quite  insoluble 
in  water,  alcohol,  acetone,  and  ether.  On 
purification  b\-  repeated  solution  in  chloro- 
form and  precipitation  with  ether  it  analyzed 
as  follows:  C  55.5  per  cent,  H  7.15  per  cent, 
O  by  difference  37.35  per  cent.  On  saponi- 
fication it  j-ielded  an  unknown  substance 
and  a  mixture  of  crotonic  and  isocrotonic 
acids.  The  waxy  material,  insoluble  in  ace- 
tone, contained  N  and  P  and  stearic  and 
palmitic  acids  apparently  in  substances  of  the 
phosphatid  group,  and  lauric  acid  in  com- 
bination with  an  alcohol  of  high  molecular 
weight,  melting  at  64°.  corresponding  to 
descriptions  of  "mykol."  A  sulphur  con- 
taining substance  and  an  alcohol  melting 
at  100°  were  also  present.  In  the  acetone 
soluble  fraction  glycerides  of  butyric,  cap- 
roic,  oleic,  palmitic,  stearic,  and  arachidic 
acids  were  identified.  Cholesterol  could 
not  be  identified  surely  in  the  lipoids  of  the 
tubercle  bacillus,  although  a  substance  was 
encountered  which  in  chloroform  solution 
gave  a  weak  coloration  like  that  of  choles- 
terol with  sulphuric  acid  on  prolonged 
standing.  After  the  chloroform  extraction 
the  lipoid  free,  redried  bacilli  were  taken  up 
in  water  and  the  water-soluble,  alcohol-in- 
soluble substances  precipitated  with  2-5 
volumes  of  alcohol.  The  precipitate  was  a 
nucleoprotein  containing  N  and  P  and  a 
hexose.  It  was  toxic  for  tuberculous 
guinea  pigs.  The  water-  and  alcohol- 
soluble  fraction  contained  protein  split 
products,  among  which  tyrosine  and  leucine 
were  easily  identified.  Neither  monoses  nor 
polyoses  were  present.  A  search  for  enzymes 
in  the  tubercle  bacillus  was  made  and  no 
sugar-splitting  one  encountered.  II.  The 
mineral  composition  of  the  tubercle  bacillus 
was  next  determined.  The  ash  made  up 
2,5  per  cent  of  the  drj'  weight,  of  which  43.4 
per  cent  was  P-.Os,  22.8  per  cent  HjSO<,  11.6 
per  cent  Na,  9.7  per  cent  Ca,  7.7  per  cent  K, 
and  5.7  per  cent  Mg.  Traces  of  Fe  and  Mn 
were  found.  The  crude  lipoid  gave  1.17 
per  cent  ash,  largely  phosphate,  the  figure 
for  the  latter  indicating  that  about  5  per 
cent  of  the  lipoid  was  lecithin.  III.  Finally 
the  problem  of  acid-resistance  was  studied. 
Much  confusion  exists  on  this  subject,  acid- 
fastness  having  been  attributed  by  \-arious 
authors  to  a  dilhcultly  permeable  membrane, 
or  to  substances  within  the  body  with  a 
strong  afiinity  for  the  fuchsin  stain,  protein 


in  nature  according  to  some,  chitinous  ac- 
cording to  others,  and  lipoidal  according  to 
others,  the  best  e\idence  probably  being 
for  the  latter.  Goris  and  Liot  found  that 
completely  defatted  bacilli  were  not  acid- 
fast.  Of  the  lipoid  substances  hyalinol  was 
found  to  be  non-acid-fast,  while  the  solid 
fatty  acids  were  moderately  acid-fast,  and 
the  raykol  strongly  so.  Tests  of  acid-fast- 
ness were  made  by  impregnating  paper  strips 
\vith  a  chloroform  solution  of  the  lipoid  in 
question,  dr\nng,  soaking  in  hot  carbol  fuch- 
sin solution  5  minutes,  and  then  destaining 
in  25  per  cent  HSOj,  aclohol  at  60°,  and 
finally  water. — Composition  cliimiqiie  du 
bacille  tuberculeux,  I.  A.  Goris,  II  and  ///. 
A.  Goris  and  A.  Liot,  Ann.  d.  VInslil.  Pas- 
teur, 1920,  xxxiv,  497. 

Chronic   Intraocular   Tuberculosis. — 

Ocular  tuberculosis  is  most  frequently  trans- 
mitted by  means  of  the  blood  stream, 
especially  the  veins.  An  important  etiologic 
factor  is  trauma.  All  tissues  of  the  eye 
except  the  lens  are  susceptible  to  infection. 
Involvement  of  more  than  one  tissue  of  the 
e\-e,  such  as  iritis  with  choroiditis,  scleritis 
with  keratitis,  or  other  combinations  should 
arouse  suspicion  of  tuberculosis.  The  au- 
thor describes  the  characteristic  appearance 
of  the  lesions  in  the  various  layers  of  the  eye. 
The  most  reliable  diagnostic  method  in 
afebrile  cases  is  the  subcutaneous  injection 
of  tuberculin.  Patients  mth  recent  activity 
in  the  lungs  are  started  on  a  combined  diag- 
nostic and  therapeutic  dose  of  1 :  50,000, 
which  is  doubled  until  reaction  occurs.  Pa- 
tients who  had  activity  se\-eral  years  before, 
and  have  apparently  been  well  for  a  number 
of  years,  are  started  with  1 :  10,000,  Pa- 
tients with  no  history  of  activity  receive  an 
initial  dose  of  0.5  to  1  mgm.,  followed  every 
48  hours  by  2,  3,  to  5  mgm,,  up  to  the 
point  of  saturation.  Tuberculin  treatment 
often  is  not  continued  long  enough.  A  favor- 
able result  is  proof  that  the  lesion  was  tuber- 
culous. Change  to  other  forms  of  tuberculin 
should  be  made  when  treatment  with  one 
form  was  unsuccessful. — Diagnosis  of  Chronic 
Intra-Ocidar  Ttibcrculosis,  H.  H.  Stark,  J. 
Am.M.  Ass.,  October  2,  1920,  Ixxv,  923. 

Ocular  Tuberculosis. — The  manifesta- 
tions of  tuberculosis  which  the  ophthalmolo- 
gist is  called  upon  to  diagnose  or  treat  are 
located  most  frequently  in  the  choroid. 
Tuberculosis  of  the  choroid  occurs  in  three 
fairly  distinct  forms:  Choroiditis  exudativa, 
miliary  tubercle  and  conglobate  tubercle. 
The  first  is  the  most  common.  The  exu- 
date may  be  disseminated  or  discrete;  it 
first  appears  in  j'ellowish  patches  with  a  hazy 
edge  which  later  on  become  pure  white  and 
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>.har|il\    ilcliiu-d. 
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the  ri'tiii.i  ilrliu  lie-  ami  atniphy  of  the  kIoIjc 
follow-.  The  -yimilnnis  vary  from  slight 
impairment  of  viMon  to  blindness.  There 
arc  Mibjcctive  scnsatinn^  of  liuht  in  the  early 
stages,  .Miliar>-  tulHTili-  of  the  choroid 
are  much  mrer.  They  are  0.5  to  1  mm.  in 
diameter,  often  multiple.  They  rcprc-cnt 
the  typical  miliar>-  tut>erclc  and  cKiur  in 
[xitients  with  mili.iry.  Ixne  and  joint  tut>cr- 
culosi-  and  tulnriulou-  meiiiiiLjiti-;.  They 
are  of  jireat  dia^miitic  importance.  The 
conglobate  tubercle  of  the  choroid  is  a 
tuberculous  nodule  often  appearini;  as  a 
small  tumor  projecting  into  the  vitreou.<.  It 
may  be  hard  to  diilerentiatc  from  sarcoma. 
If  the  dia^rnosL-i  i.>  in  doubt,  the  eye  should 
be  removed.  Retinal  tulwrile  is  usually  con- 
nected with  a  vein  or  artery,  most  fretjucntly 
the  former.  It  is  the  most  common  cause 
of  recurrent  retinal  hemorrhage.  Tuber- 
culosis of  the  cornea  usually  resembles 
syphilitic  interstitial  keratitis  so  closely  that 
a  clinical  dilTercntiation  is  impossible.  The 
diagnosis  of  tuberculosis  of  the  eye  may  at 
times  be  made  clinically,  especially  in  cases 
of  anterior  uveitis.  Choroidal  and  retinal 
tubercles  may  be  recognized  with  the 
ophthalmoscope.  In  the  majority  of  cases, 
however,  the  diagnosis  is  arrived  at  by  in- 
jection of  tuberculin,  .■\fter  a  complete 
physical  e.xamination  a  diagnostic  injection 
of  O.T.  is  given  in  doses  of  0.1  mgm.  for 
children  to  1  mgm.  for  adults.  This  dose  is 
doubled  and  repeated  in  twenty-four  hours; 
if  no  reaction  occurs,  a  third  dose  of  5 
mgm.  is  given  48  hours  later.  .\  focal  reac- 
tion in  the  eye  is  diagnostic,  a  general  reac- 
tion with  fever  only  suggestive.  The  prog- 
nosb  of  ocular  tuberculosis  is  grave.  Treat- 
ment consist  s  in  general  hygienic  and  dietetic 
measures,  removal  of  all  foci  of  infection, 
even  though  they  appear  to  have  no  relation 
to  the  tuberculous  process.  Locally,  atro- 
pin  is  useful  by  putting  the  ciliar>-  muscle  at 
rest.  The  specific  treatment  consists  in 
injections  of  T.R.  At  lirst  one  fifty  thou- 
sandth of  a  mgm.  is  given  every  five  days 
and  the  dose  gradually  increased  so  that  at 
the  tenth  injection  the  patient  receives  one 
five  thousandth  of  a  mgm.  If  a  focal  or 
general  reaction  should  occur,  the  dose 
must  be  reduced.  A  dose  of  one  hundredth  of 
a  mgm.  once  a  week  is  not  e.xceeded.  These 
injections  may  have  to  be  kept  up  for 
months.  .\  report  of  4  cases  of  ocular  tuber- 
culosis observed  at  the  Bellevue  Hospital 
(N.  Y.  City)  follows. — Ocular  Tiibfrculosis. 
F.  B.  Bogjrdiis.  Am.  J .Ophllial.,  September, 
1920,  111.  661. 
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omentum,  me-<-nter>',  lymph  n'xlcv,  the  ad- 
jacent part  of  the  genitourinary  tract  and 
the  cellular  tissue  of  the  retroperitoneal 
space.  I>Kal  evidence,  such  as  furnished  by 
the  cystoscope  or  X-ray,  is  conclusive.  I'cw 
errors  should  occur  in  the  more  chronic 
forms  of  the  disease.  In  the  acute  cases 
accuracy  often  is  not  possible  until  the 
lesion  is  exposed  during  the  operation.  For- 
tunately, in  the  majority  of  such  patients,  the 
indications  are  the  same.  .\  rocntgeno- 
graphic  picture  showing  h\'permotility  and 
spasm  or  filling  defects  in  a  patient  with  pul- 
monar>'  tuberculosis  should  lead  to  a  definite 
diagnosis  of  colonic  tulwrculosis.  The  pro- 
cedure of  choice  is  a  clean  resi-ction  of  the 
ileocecal  junction  extending  weM  into  the 
healthy  portions  on  either  side.  It  is  safest 
to  close  completely  the  stumps  of  the  bowel 
and  to  reestablL-h  the  continuity  of  the 
intestine  by  side  to  side  anastomosis.  Fecal 
fistula  is  a  common  tomplication  of  the 
postoperative  period  of  ileocecal  tuberculosis, 
and  the  sinus  persists  for  long  periods  of 
time,  because  of  the  communication  with  the 
interior  of  the  bowel. — Ileocecal  Tuberculo- 
sis, A.  O.  WiUnskv,  -V.  York  M.  J..  .\o- 
vember  13,  1920,  cxii,  768. 

Occluded  Renal  Tuberculosis.— Renal 

occlusion  may  occur  so  in-.idiou-ly  that  but 
few  subjective  sjinptoms  accompany  the 
process,  .\mong  the  most  common  etiologic 
factors  are  renal  tuberculosa,  ureteroli- 
thiasis  and  nephrolithiasis,  carcinoma  of  the 
bbdder,  pyelonephritis  and  renal  atrophy, 
stricture  of  ureter  following  infection  other 
than  tuberculosis,  operative  trauma,  pressure 
and  invol\ement  by  abdominal  i.eoplasms. 
There  were  621  patients  operated  upon  for 
renal  tuberculosis  from  Januarv-,  1900,  to 
Januar.-,  IQfJ,  at  the  Mayo  clinic.  In  69  of 
these  the  atTccted  kidney  was  found  to  be 
occluded.  The  clinical  s>mptoms  often  re- 
llect  the  time  of  occlusion.  The  patient  usu- 
ally has  previously  had  a  period  of  marked 
pol\Tiria  and  dysuria  which  suddenly  dimin- 
ished or  cea.sed;  the  constitutional  s\-mp'.om5 
improved,  with  gain  in  weight.  Renal  occlu- 
sion occurs  \-irtualIy  twice  as  often  in  the 
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male  as  in  the  female.  It  is  most  frequent 
in  adults  in  the  fourth  and  lifth  decade. 
It  occurs  in  about  ten  per  cent  of  the  cases  of 
chronic  renal  tuberculosis  and  can  be  recog- 
nized by  means  of  clinical,  roentgenographic 
and  cystoscopic  data  in  fully  ninety  per  cent. 
The  usual  symptoms  are  persistent  frequency, 
dull  pain  or  abdominal  tumor,  usually  lasting 
many  years.  At  first  the  occluded  kidney 
may  be  a  focus  of  infection,  but  after  many 
years  it  usually  becomes  sterile.  In  the 
presence  of  persistent  frequency,  dull  pain  or 
abdominal  tumor,  nephrectomy  is  indicated. 
The  postoperative  results  are  usually  excel- 
lent, with  recovery  from  the  various  s\-mp- 
toms.  In  cases  of  bilateral  tuberculosis,  the 
removal  of  an  occluded  kidney  will  not  bene- 
fit the  patient  and  operation  should  not  be 
performed. — Occluded  Renal  Tuberculosis, 
W.  F.  Braasch,  J.  Am.  M.  Ass.,  November 
13,  1920,  Ixxv,  1307. 

A  Complicated  Case  of  Renal  Tuber- 
culosis.— .\  male,  46  years  old,  had  an  e.x- 
ternal  urethrotomy  performed  for  acute  re- 
tention October,  1915.  He  was  readmitted 
March,  1918,  for  right  inguinal  abscess 
which  was  opened;  two  weeks  later  the  wound 
had  practically  closed  and  the  patient  was 
discharged.  He  was  readmitted  May,  1919, 
for  left  inguinal  abscess.  A  small  sinus  in 
the  perineum  and  a  large  amount  of  pus  in 
the  urine  were  found.  Culture  of  the 
abscess  showed  B.  coli.  The  patient  was 
readmitted  December  12.  1919,  with  numb- 
ness of  the  feet  and  inability  to  walk.  The 
inguinal  sinus  had  drained  more  or  less  con- 
stantly since  May  and  was  still  draining  thin 
pus.  The  scrotum  was  red  and  tender,  the 
perineum  red  and  brawny  with  one  or  two 
small  fistulae.  There  was  incontinence  of 
urine  and  feces,  general  weakness  and  invol- 
untary twitching  of  the  leg  muscles,  dimin- 
ished sensation  up  to  the  level  of  the  10th  or 
1 1th  dorsal  vertebra,  saddle  area  of  anesthesia 
about  the  tip  of  the  coccyx.  X-ray  examina- 
tion revealed  a  large  shadow,  shaped  like  the 
renal  peKis,  on  the  left  side.  External  ure- 
throtomy, excision  of  sinuses  and  scar  tissue 
and  drainage  of  a  large  perineal  abscess  were 
performed.  Nephrectomy  revealed  a  kidne\' 
containing  a  large  stone.  The  microscopic 
appearance  was  that  of  tuberculosis.  On 
February  3,  the  patient  was  discharged 
with  the  perineal  wound  practically  closed, 
the  inguinal  sinus  completely  closed,  and 
the  motility  of  the  legs  and  sensation  re- 
turning. He  subsequently  gained  15  to  20 
pounds,  feels  strong  now,  is  able  to  walk 
without  diiliculty,  the  sensations  and 
sphincters  are  normal.  Although  this  pa- 
tient was  under  more  or  less  constant 
observation  since  1915,  there  was  nothing  at 


any  time  to  arouse  the  suspicion  of  renal 
tuberculosis,  stone,  or  any  other  kidney 
lesion.  The  author  has  never  seen  trans- 
verse myelitis  as  a  complication  of  renal 
sepsis  of  any  sort.  Search  of  the  recent 
literature  has  thrown  no  light  on  the  subject. 
The  development  of  transverse  myelitis  may 
be  explained  by  a  direct  extension  of  the  sep- 
tic process  to  the  epidural  space  or  to  toxic 
origin.  The  latter  is  more  likely.  Calculus 
in  a  tuberculous  kidney  is  uncommon. 
No  cases  were  found  in  the  literature.  It 
was  the  first  case  of  inguinal  renal  fistula 
ever  seen  at  the  Massachusetts  General  Hos- 
pital. Search  of  the  literature  reveals  an 
almost  equal  paucity  of  material  for  the  last 
20  years.  Formerly  renal  fistula  either  as  a 
preoperative  complication  or  as  a  postopera- 
tive result  was  by  no  means  rare.  It  is 
encouraging  to  realize  that  oudng  to  the 
greater  tendency  of  patients  to  seek  earlier 
relief  for  their  ills,  to  more  accurate  and 
earher  diagnosis,  and  to  better  surgerj', 
what  was  once  a  not  uncommon  condition 
has  become  practically  extinct. — Renal  Tu- 
berculosis Complicated  by  Inguinal  Renal 
Fistula,  Transverse  Myelitis,  and  Renal 
Calculus,  J.  D.  Barney  and  W.  J.  Mi.xler,  J . 
Urol.,  August,  f920,  w,  391. 

The  Kidney  In  Pulmonary  Tubercu- 
losis.— The  kidney  is  normal  in  the  ma- 
jority of  cases  of  pulmonary  tuberculosis, 
but  the  principal  lesions  that  this  organ  may 
present  are  amyloid  degeneration,  chronic 
nephritis  and  acute  morbid  processes.  Dur- 
ing the  evolution  of  pulmonary  phthisis 
amyloid  degeneration  will  first  de\'eIop  in 
the  liver,  spleen,  and  suprarenal  capsules  be- 
fore attacking  the  kidney,  and  it  is  not 
uncommon  to  find  a  massive  amylosis  of 
these  viscera  while  only  a  few  glomeruli  and 
some  arteriolae  of  the  pyramids  vAW  offer  an 
amyloid  infiltration.  .\t  this  phase  of  the 
process,  e.xcepting  in  cases  where  some 
chronic  lesion  preexists,  there  usually  is  no 
clinical  s.vmptom  of  nephritis  and  only  an 
albuminuria  or  a  poh-uria  \nll  occasionally 
direct  the  physician's  attention  to  the  kid- 
ney. In  these  cases,  a  study  of  the  urinar>' 
secretion  will  reveal  a  most  peculiar  sjTi- 
drome;  on  the  one  hand  there  is  a  consid- 
erable drop  in  Ambard's  coefficient,  and  on 
the  other,  in  spite  of  a  sufficient  chloruria,  the 
percentage  of  the  chlorides  of  the  serum  is 
below  the  level  of  normal  secretion.  It  is 
consequently  to  be  supposed  that  these  signs 
indicate  an  exaggeration  of  the  renal  power 
of  concentration — a  kind  of  hypersecretion. 
When  a  histological  examination  can  be 
made  in  good  conditions,  a  peculiar  h;,per- 
trophy  of  the  cells  of  the  tubuli  will  be  found, 
which  seems  to  be  the  histologic  endence  of 
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h)persri'rcti(in  Krom  tht  practical  stand- 
point, this  uroloRJc  syndrome  in  a  tubercu- 
lous subject  should  lead  ti>  the  diagnosis  of 
amyloid  degeneration  of  the  kidneys  liefore 
the  advent  of  extensive  edema,  massive  albu- 
minuria and  incorrigible  diarrhea.  An  or- 
dinary Bright's  disease  may  lie  mot  with  in 
pulmonary  tuberculosis  and  usually  the  in- 
(Kulation  of  the  urine  or  a  bit  of  the  renal 
tissue  will  remain  negative,  but  a  positive 
result  is  not  in  itself  sulVicicnt  to  regard  a 
vulgar  nephritis  as  due  to  the  bacillus  of 
tuberculosis.  .\  syndrome  of  nephritis  may 
depend  upon  certain  tuberculous  mfiltrations 
of  the  kidney — real  follicular  nephritides. 
Finally,  Koch's  bacillus  may  provoke  cer- 
tain atypical  lesions  of  the  kidney,  such  as  a 
secondary  sclerous  reaction  invading  the 
tubercle,  or  an  interstitial  infiltration  which, 
from  the  onset,  is  unlike  the  classic  follicle. 
In  the  kidney  the  connectise  tissue  reaction 
is  much  more  common.  The  sclerosis  forms 
local  cicatrices  which  for  a  long  time  arc  in- 
tillrated  with  round  cells  and  in  which  the 
presence  of  the  tubercle  bacillus  can  be  dem- 
onstrated. The  remainder  of  the  corte.t, 
even  the  areas  adjacent  to  the  tuberculous 
lesion,  remain  intact  for  a  long  time.  In 
those  cases  where  the  most  extensive  lesions 
have  produced  the  syndrome  of  both  chloride 
and  nitrogenous  retention,  this  special  char- 
acter of  tuberculous  sclerosis,  will  also  be 
found,  and  given  these  data,  it  is  unlikel\- 
that  the  tubercle  bacillus  can  be  incrimin- 
ated in  ordinary  Bright's  disease  of  tubercu- 
lous patients.  Koch's  bacillus  can  provoke 
acute  generalized  lesions  of  the  kidney  under 
peculiar  circumstances,  but  two  elements  arc 
necessary  for  their  production.  On  the  one 
hand,  a  subject  in  the  state  of  allergy,  sen- 
sibilized for  certain  doses  of  antigen  by  the 
infection  of  the  first  inoculation  which  he 
has  received — such  is  the  case  of  the  phthisi- 
cal subject;  on  the  other,  a  massive  reinocu- 
lation  of  Koch's  bacilli  by  way  of  the  blood 
and  also,  perhaps,  by  its  soluble  toxins,  an 
acute  reaction  to  tuberculin  being  manifest- 
Such  a  bacillemia  suddenly  occurring  ma>' 
cause  death  with  hardly  any  clinical  reac- 
tion and  it  alone  can  explain  the  generalized 
acute  lesions  of  the  kidney,  lesions  paradoxi- 
cal in  appearance  found  at  autopsy  of  cer- 
tain cases  of  chronic  pulmonary  tuberculosis. 
Some  instances  of  terminal  acute  nephritides 
represent  the  same  pathogenesis.  .-K  less 
intense  allergic  reaction  likewise  undoubt- 
edly explains  certain  acute  hemorrhagic 
nephritides  of  a  temporary  kind  that  clini- 
cally represent  a  true  Koch's  phenomenon 
in  the  kidney. — Editorial.  Med.  /?«<■.,  No- 
Vfmbrr  20.  1920,  xcviii.  S62. 


Associated  Lung  and  Joint  Tuborcu- 
losls.  In  case-,  of  simultaneous  alTettion  of 
lungs  and  joints,  the  progno^in  depends  <>■ 
which  process  licgan  first,  as  the  second  pro- 
cess act-s  like  a  derivation  or  a  fixation  ab- 
sccM.  diverting  the  dLsea.se  to  this  second 
point.  When  this  second  proccNS  occurs  in 
the  lungs,  these  vital  organs  soon  liecome 
compromised,  but  when  the  process  of  deri- 
vation is  in  a  limb,  it  docs  comparatively 
little  harm,  and  this  second  process  should 
be  encouraged  rather  than  suppressed. 
Hence  the  prognosis  is  comparatively  favor- 
able when  the  bone  or  joint  process  had 
developed  secondarily  to  the  pulmonary  pro- 
cess. A  few  instances  of  each  type  are  cited, 
and  also  some  cases  which  show  the  disas- 
trous results  when  a  secondary  Ixjnc  or  joint 
process  was  operated  on  and  cured,  thus  de- 
priving the  primar)'  lung  process  of  this 
outlet.  On  tne  other  hand,  nenefit  resulted 
when  a  primary  Iwne  or  joint  process  was 
operated  on  and  cured,  the  necessity  for  the 
lung's  sacrificing  itself  thus  being  done  away 
with. — Cotisidiraiioiis  ctiniqufs  iur  Us  lii- 
brrculoses  mixtfs  ipulmonaires  ft  ost/o- 
orticttlairfs) ,  A.  Jacquemin,  Bull.  Hid., 
SeplembfT,  1920.  xxxit.  S35. 

Stigmata  of  Predisposition  to  Bone 
and  Joint  Tuberculosis.  -Rivers  found 
that  in  cases  of  Iwne  and  joint  tuberculosis 
red  and  reddbh  hair  is  nearly  twice  as  fre- 
quent as  in  the  ordinary  population.  .\s 
to  the  situation  of  the  tuberculous  lesion, 
the  spine  was  rarel>'  attacked  in  the  red 
haired.  Hardly  more  of  them  than  of  the 
others  bad  multiple  tuberculous  lesions. 
Permanent  freckling  was  a  little  commoner 
in  bone  and  joint  tuberculosis  than  Is  nor- 
mal. The  percentage  of  ichthyosis  was  1.6. 
It  is  at  least  twice  as  frequent  in  bone  and 
joint  tuberculosis  as  in  nontuberculous 
children. — Stigmata  of  Predisposition  lo 
Bone  and  Joint  Tuberculosis.  W.  C.  Rivers, 
Brit.  J.  Child.  Dis..  .July-Septrmbir,  1920, 
.rvii.  I4t^. 

Exophthalmic  Goitre  and  Tuberculo- 
sis.— Sergcnt  is  inclined  to  accept  a  causal 
relation  when  symptoms  of  exophthalmic 
goitre  develop  in  the  course  of  tuberculosis. 
The  great  danger  is  that  persons  with  merely 
exophthalmic  goitre  ma\-  be  classed  as  tu- 
berculous and  sent  to  a  sanatorium,  where 
they  acquire  tuberculosis  and  the  mistake 
is  never  discovered.  Many  of  the  symp- 
toms are  common  to  both,  the  unstable 
temperature  and  pulse,  variable  blood  pres- 
sure, menstrual  irregularities,  the  bright  eye. 
burning  cheeks,  sweats,  emaciation,  early 
fatigue,  asthenia,  diarrhea,  and  pain  in  the 
celiac  plexus  and  in  the  intestines,  but  the 
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most  misleading  symptoms  of  hvperthy- 
roidism  are  the  short  dry,  spasmodic  cough 
and  the  tendency  to  shortness  of  breath  on 
exertion.  The  rhythm  of  breathing  is  stac- 
cito,  spasmodic.  Differentiation  is  possible 
only  by  recognizing  the  clinical  picture  of 
th\  roid  oxeractivity  on  the  one  hand  and 
absolutely  excluding  active  tuberculous 
lesions  on  the  other  hand.  Especially  at  the 
tflo  extremes  of  the  sexual  life  of  women,  at 
puberty  and  the  menopause,  we  should  be 
on  the  alert  to  detect  hyperthyroidism.  The 
instnictixe  examples  reported  are  all  in 
women,  but  there  are  also  men  whose  over- 
active thjroid  led  to  erroneous  treatment 
for  tuberculosis. — Syndrome  du  Basedow  el 
liihcrciilose.  E.  Scrgcnl,  Paris  Med.,  July  24, 
I92Q,  .V,  SO. 

Tuberculosis  and  Influenza. — From  a 
review  of  the  literature,  from  replies  to  a 
questionnaire  and  from  studies  of  the  his- 
ton,'  of  the  epidemic  as  it  affected  the  pa- 
tients in  Massachusetts  sanatoria  (2000 
cases)  and  from  an  investigation  of  their 
present  condition  the  following  conclusions 
were  drawn;  Eternal  \igilance  is  the  price 
of  safety.  We  must  regard  any  patient 
w'ho  comes  down  with  a  cold  or  other  acute 
symptoms,  whether  or  not  he  has  tuberculo- 
sis, as  a  possible  case  of  influenza  and  a 
source  of  contagion,  .\lthough  it  is  quite 
possible  or  rather  probable  that  the  tuber- 
culous patient  does  possess  a  certain  degree  of 
immunity  against  influenza,  this  must  not 
be  taken  for  granted  and  every  effort  must 
be  made  to  prevent  his  getting  it.  The 
treatment  of  the  tuberculous  patient  with 
influenza  is  the  same  as  that  of  the  person 
without  tuberculosis  and  should  be  based 
on  rational  lines  of  rest,  elimination  and 
stimulation  when  necessary.  It  should  be 
regarded  at  all  times  as  a  serious  but  by  no 
means  a  hopeless  or  fatal  complication. 
Postinlluenzai  bronchitis  and  debility  are 
real  and  definite  clinical  entities  but  in  many 
cases  they  serx'e  merely  to  disguise  a  newly 
awakened  pulmonary  tuberculosis.  In  every 
case  of  influenza  when  there  is  either  a  cough 
or  prolonged  physical  depression  following 
the  disease,  the  patient  should  be  kept  under 
careful  and  constant  supervision.  The  early 
diagnosis  of  pulmonary  tuberculosis,  always 
a  difficult  task,  has  been  made  increasingly 
so  on  account  of  influenza  and  its  effects. 
While  undoubtedly  many  cases  of  tubercu- 
losis have  been  discovered  or  made  active  on 
account  of  influenza,  there  are  numerous 
patients  who  ha\e  been  wrongly  classified 
as  consumptives  owing  to  signs  and  symp- 
toms, constitutional  and  referred  to  the 
lungs  that  were  really  due  to  influenza  and 
not    to    tuberculosis,      ("are,    conservatism 


and  common  sense  are  needed  now  more  than 
ever  in  handling  this  difficult  problem. — 
Tubereiilosis  and  Influenza,  J.  B.  Hawes,  2nd, 
Boston.  M.  &•  .S  v.,  .Xovember  IS,  1920, 
d.x.xxiU,  596. 

Open  Pulmonary  Tuberculosis  in  In- 
fants.— .\11  cases  in  infants  which  show 
clinical  signs  of  pulmonary  tuberculosis 
should  be  considered  as  open  whether  bacilli 
can  be  detected  in  the  sputum  or  not.  The 
sputum  is  hard  to  obtain,  and  repeated  ex- 
aminations of  it  are  often  negative.  There 
is  a  lack  of  guinea  pigs  for  diagnostic  pur- 
poses in  German>'.  The  stools,  moreover, 
have  failed  to  show  tubercle  bacilli.  A  case 
is  cited  which  undoubtedly  infected  three 
adult  attendants  and  five  other  children. 
These  cases  are  especial!}'  dangerous  because 
of  the  high  position  and  shortness  of  the 
infantile  larjnx  which  retains  little  of  the 
sputum  and  favors  droplet  infection  with 
any  \iolent  expiration. — Znr  Frage  der 
offencn  Liiiigenhibrrkulose  im  Sdiiglingsailer, 
Klolz,  Munch,  med.  Welitischr.,  Angusl  13, 
1920,  hvii,  064. 

Hemolytic    Test   for    Tuberculosis. — 

Letulle  relates  that  the  National  Antitu- 
berculosis Society  has  recently  officially 
advocated  the  Cabnette-Massol  technic  for 
the  complement  deviation  test  as  an  aid  in 
the  early  diagnosis  of  tuberculosis.  He  de- 
scribes it  in  detail  and  commends  it  further 
for  the  diagnosis  of  syphilis  as  well.  The 
principle  of  the  test  is  the  adding  of  pro- 
gressively increasing  amounts  of  comple- 
ment to  a  constant  amount  of  serum  and  of 
antigen. — La  technique  dc  Calmelte  et  Massol 
pour  la  reaction  dc  Bordel -W assermann ,  M. 
Lelidle,  Presse  med.,  August  25,  1920,  .x.xviii, 
5SS. 

Complement  Fixation. — This  investi- 
gation was  undertaken  with  a  view  to  ascer- 
tain if  it  were  possible  to  obtain  sufficiently 
reliable  results  to  warrant  regarding  the 
reaction  as  specific  for  the  diagnosis  of  active 
tuberculosis.  The  conclusions  drawn  from 
the  results  are:  (1)  A  negative  reaction  is  as 
reliable  an  indication  of  the  absence  of  an 
active  tuberculous  lesion  as  a  positive  reac- 
tion is  of  its  presence.  (2)  The  comple- 
ment fixation  test  is  a  specific  means  of 
diagnosis  of  the  presence  of  an  active  or 
recently  active  lesion.  (3)  A  positive  reaction 
in  the  highest  dilution  of  complement  is 
just  as  reliable  an  indication  of  the  presence 
of  such  a  lesion  as  a  positive  reaction  in  all 
three  dilutions. —  The  Complement  Fixation 
Test  in  Pulmonary  Tuberculosis:  Its  Use  as  a 
Means  of  Diagnosis,  A.  L.  Punch,  Lancet, 
September  25,  1920,  c.xci.x,  647. 
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